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Brilliant engineering conceived and developed this

electrical "Product of the Year"—the JETAIRE Circuit

Breaker.

Power from mighty generating stations like the above
does much of our work today. Transmission of the

electricity from such remote waterfalls to our cities is by
high voltage power lines.

The Westinghouse JETAIRE Circuit Breaker's function

is to switch power as required, and to protect the gener-

ators and the power lines at ali times. Uncontrolled, the

flame produced by opening a high voltage line would be
comparable to the blast from a military liame thrower.

Cori Smilh

But, the Westinghouse JETAIRE breaker, "Product of
the Year", extinguishes it as easily and faster than vou can
puff out a match, by releasing a single blast of air that

draws the are, extinguishes the fiame and opens the

circuit.

Engineering triumphs like the JETAIRE, a radically new
design of Circuit Breaker, demonstrate Canadian manu-
facturers' capacity to invent, to design, to develop. and to

manufacture. At Westinghouse creative engineering is a

tradition that thrives because Westinghouse attraets voung
men of creative calibre like Harvey McKeough and Carl
Smith, brilliant Canadian engineers who developed the

JETAIRE Circuit Breaker.

YOUR ELECTRICAL NEEDS ARE ALWAYS OUR CONCERN AT WESTINGHOUSE

vou can se suke ..if it's \\festinghouse
CANADIAN WESTINGHOUSE COMPANV LIMITED, HAMILTON

"Sm TVt Top Dramatlc Show Wcstinghou» 'Studio On»' Mondayt at 10 PM."



The Selection of

Boilers and their Auxiliaries

for Heating and Industrial Use

A. M. Bain, m.e.i.c.

Dominion Bridge Company Limited,

Montreal, Que.

This paper describes the principal considerations govern-

ing the choice of boilers and their auxiliaries. It is directed

at the layman rather than the expert and may be of as-

sistance to a prospective purchaser in his selection of the

complex equipment of his boiler plant. The paper has been
recommended by the Canadian Boiler Society (of which
the author's company is a member) as being an unbiased

treatment of the subject.

It has been found necessary in

the preparation of this paper to

limit its scope in order to keep it

to a manageable length. For this

reason, boilers in the following

categories are touched on briefly,

if at ali.

(1) Electric Power Plant Boil-

ers.—Because of their usually large

capacity, high pressure, etc, they

could be the subject of a separate

paper, even as general as this one.

(2) Waste Heat Boilers.— Util-

izing hot waste gases from many
different industrial processes, as

well as from internai combustion
engines.

(3) OU Refinrry Boilers.—Burn-
ing excess combustible products

from the refining process.

(4) Boilers burning other waste

products, such as bark, wood shav-

ings, sawdust, sugar cane (ba-

gasse)

.

(5) Recovery Boilers.—Utilized

widely in the wood pulp industry,

to reclaim process chemicals by
burning waste from liquors and,

at the same time, generating large

quantities of steam.

(6) Incinerator Boilers. — A
highly specialized type burning
garbage and other refuse.

(7) Forced Circulation Boilers.

—Formerly used principally where
space was at a premium and for

waste-heat applications, but now
extending also into the electric

power plant field.

(8) Electric Boilers. — Used
where surplus electric power ex-

ists, or where other fuels are not
economically available.

We are left, therefore, with the
subject of industrial boilers and
heating boilers of the more or less

standard varieties, fired by liquid,

gaseous or solid fuels.

Defínitions

Before discussing the factors

affecting the selection of boilers

and their auxiliaries, it seems ad-
visable to establish the defínitions

of a few of the terms commonly
used in the boiler trade.

Boiler.—To most people, a boiler

is a device in or under which one
lights a fire using some kind of

fuel to produce steam under pres-

sure in some kind of container.

This definition is over-simplified,

since many boilers used for heat-
ing purposes do not deliver steam
but produce hot water for direct

distribution to radiators. On the
other hand, the waste-heat boiler

has no fire in or under it. It is one
of the inconsistencies of our lan-

guage t h a t a steam-producing
boiler, in which boiling takes place,

is now generally called a steam
generator, while the hot water
boiler, where boiling is not sup-

posed to oceur, is still called a

boiler.

Working Pressure.— The pres-

sure at which the boiler delivers

steam or water to a header or line;

measured in Canada in lb. per sq.

inch gauge (p.s.i.g.) .

Design Pressure.—The pressure

for which the boiler is designed.

This is usually a few pounds above
the working pressure so that safety

valves can also be set above it.

Some users provide a substantial

margin of design over working
pressure to provide for the "rating

down" which may some day be
necessary due to wear or old age.

Heating Surjace.—The surface

area (usually expressed in square
feet) of the hot gas side of tubes.

headers, etc, exposed to the hot
gases. An inconsistency arises here

which causes considerable confu-
sion in the minds of those unfamil-
iar with trade practice. In the fire-

tube boiler field, manufacturers for

many years have been selling boil-

ers whose catalogue description is

based on the surface area of tubes
on the water side—that is, the
outside. This means that one set of

áreas is used in catalogues, etc,

while another set, about 5 per cent
smaller, is used by the designer for

heat-transfer calculations and the

determination of safety valve sizes

to meet the safety codes. Everyone
agrees that this practice is confus-

ing, but it is so firmly established

that to c h a n g e it uniformly
throughout the trade is next to im-
possible.

Horse Power.—The term horse

power, when applied to the sale
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and purchase of boilers, has two
current meanings. The first and
true meaning is the usual mechani-
cal energy equivalent of the heat
output of the boiler. This is known
as the developed horse power. The
second is a throw-back from the
customs of the trade and is de-
fined as 10 sq. ft. of heating sur-

face equalling one nominal horse
power. The first, depending on the
boiler type and its firing equip-
ment, may be anywhere from 125
to 300 per cent of the latter, or
higher in special cases. This per-

centage is called the "boiler rat-

ing". The terms horse power and
boiler rating are now becoming ob-
solete in connection with water-
tube boilers, and the sooner we
get rid of them from our fire-tube

boiler terminology, the better. It

should be emphasized here that
the capacity of a boiler should not
be judged by its heating surface,

unless the disposition of that heat-
ing surface is also considered. Sur-
faces exposed to gas or flame radia-

tion will absorb a great deal more
heat than those gaining their heat
by gas convection only. Also, gas
velocity and gas direction relativo

to the tubes play a large part in

the eíficiency of heat pick-up.

Furnace Heat Release. — The

amount of heat released by the
burning of a fuel in a furnace, mea-
sured in B.t.u. per cubic foot per
hour. This is a meaningless term
by itself, but it does give the de-

signer a rough and ready means of

checking his furnace volume pro-

vided he has sufficient data on
similarly-shaped furnaces burning
the same fuel al hand.

Grate Heat Release.—This is

defined as the amount of heat

released by the burning of a fuel

on a grate, measured in B.t.u. per

square foot of effective grate area

per hour. Here again the figure is

of use to the designer, provided
he has sufficient similar data and
experience to fali back on.

Efficiency.—Eíficiency may be
defined as the ratio (per cent) of

the heat which has been added to

the steam or water in the boiler,

divided by the heat content of

the fuel burned. The difference

between these two quantities ís,

of course, the various losses which
inevitably occur. By far the larg-

est of these is the heat which goes
up the stack.

Watertube v. Firctube Selection

There are two main classes of

boiler: fire tube and water tube;

the difference between them is

Fig. 1. Watcrleg type heating on brick base, oil lir«-<I.

simple. In a fire tube boiler, the

hot gases travei inside the tubes
and the water is on the outside.

In a water tube boiler, the gases

are outside the tubes with the
water on the inside. Figures 1 to

4 indicate the three most common
types of f.t. boiler and one type
of w.t. boiler.

Boilers are again divided into

the two sub-classes: low-pressure
heating boilers, and power boilers.

These subclasses are dictated by
the low pressure and power boiler

safety codes, which require dif-

ferent design considerations and
manufacturing procedures for each.
Of these codes, the A.S.M.E. boiler

codes are the governing ones on
the Xorth American continent.

They are supplemented and clari-

fied for use in Canada by the
C.S.A. boiler and pressure vessels

code. These codes are administered
in the various provinces by the
boiler and pressure vessels inspec-

tion branches of the appropriate
provincial departments and under
the boilers and pressure vessels

Act of each province. The low
pressure boiler code covers steam
boilers up to 15 p.s.i.g. working
pressure, and hot water boilers up
to 160 p.s.i.g. working pressure, or
240° F. water temperature. The
power boiler code covers boilers

operating at higher pressure or
temperature.

There are two principal con-
siderations which govcrn the choice
of fire tube versus water tube boil-

ers: The most important of these
is capacity, and the second, design
pressure.

A fire tube boiler will becomc
unmanageably large for capacities

exceeding 12,000 to 15,000 pounds
of steam per hour (p.p.h.), whilo
a water tube boiler will become
non-competitive in price if the
capacity per unit is much under
10,000 p.p.h.

For the second consideration.
design pressure. it has been found
that for pressures exceeding about
250 p.s.i., the fire tube boiler shells

and heads become too thick for

good heat transfer. and the stay-

ing of fiat surfaces becomes diffi-

cult and expensive. On the otln r

hand, the water tube boiler. be-
cause of its higher first cost. be-
comes uneconomical in the low-
pressure heating field.

It can be seen, then, that oncc
the operating pressure is settled,

there is only a narrow band of

capacities between about 8,000
p.p.h. of steam and 15.000 p.p.h..
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where the choice between fire tube

and water tube boilers is not clear-

cut.

Within this band there are

several secondary factors which
singly or together will govern the

final choice.

Of these factors, the size and
shape of the unit is probably the

most important since floor space

and ceiling height are often re-

stricted. In Fig. 5 and 6, the com-
parative sizes of the principal

classes and types of boiler are

field, the waterleg and the scotch

type boilers predominate. The
question of dimensions comes first

and can soon be disposed of. It

can be said that the waterleg type

is always much higher, somewhat
shorter, and about the same width
as the scotch type. The first cost

will be about the same. The scotch

boiler, because of its furnace ar-

rangement, is not normally used

to burn coal, although this has

been done successfully. The water-

leg type can burn either oil, gas

Fig. 2. Scotch dryback boiler, heating or power, oil fired.

illustrated and drawn to scale.

Each one shown has a capacity of

10,000 p.p.h.

Fuel is another secondary factor

affecting choice of class and type.

For any one fuel or combination
of fuels, furnace design require-

ments must be considered, and
this will affect the boiler choice.

A third factor is that of demand.
If the demand on the boiler is go-

ing to be continuous, or if a brief

weekly shut-down for cleaning

would be embarrassing, the water
tube boiler should be chosen. It

can, with proper operation, remain
on the line for months at a time
without shut-down.
The fourth factor, and the last

one to be discussed here, is the
problem of water treatment. The
w.t. boiler, with its high steaming
rate and small water content, is

sensitive to scale-forming. It conse-
quently requires more accurate and
meticulous feedwater treatment
than the f.t. boiler. This in turn
demands a higher degree of skill

in the operator than does the f.t.

boiler with its larger water con-
tent and slower steaming rate.

Fire Tube Boiler Selection

(A) Suppose that our analysis

of one job has led to the selection

of a fire tube boiler of the low
pressure heating type. In this

or coal, and can be readily con-

verted from one to the other. It is,

however, more difficult to keep
clean in the water spaces, and
when set on a brick base for oil

firing, may require more brick

maintenance. With these factors in

mind, the choice between these

two types should be easy.

Both types are suitable for either

steam or water heating systems.

The hot water boiler is much
simpler to install and operate than
the steam boiler. It is, however,
at a disadvantage where the dis-

tribution system to the radiators

is complicated, where the radiators

must be kept small, and where
steam in any qnantity is needed for

cooking or other reasons. It should
be borne in mind when making a
choice between steam and hot
water boilers that one can always
get hot water from a steam boiler

through a heat exchanger but,

with a water boiler, the tempera-
ture of the water is so limited

that steam production from it is

not practical. As a word of warn-
ing here, domestic hot water
should not be taken from a closed

hot water heating system on ac-

count of the make-up water en-
dangering the boiler through scale

formation or oxygen corrosion.

High-temperature high-pressure
hot water for heating is being used

more extensively now than here-

tofore and has much to recom-

mend it for large central heating

plants. The principie is simple in

that there is a steam space main-

tained either in the boiler or in a

collector drum. The water in the

boiler is thereíore kept at the

steam saturation temperature cor-

responding to the pressure used

(usually about 125 p.s.i.) . Circula-

tion through heat exchangers sup-

plying hot water or steam to the

radiators is effected by means of

circulating pumps. The advantages

over low-pressure hot water are

that the main distribution lines are

smaller and that high-pressure

steam can be made available for

Iaundries and the like, either

through heat exchangers or direct-

ly from the collector drum. The
principal disadvantage is its first

cost since the boiler must be made
to the power boiler code, heat ex-

changers supplied, and the pipe-

lines made to withstand the higher

pressures involved. The class of

operator is required by law to be
higher and adds to the operating

cost.

(B) Suppose, alternatively, that

the analysis of the job had indi-

cated the need for a fire tube
steam boiler operating at a pres-

sure in excess of 15 p.s.i.g. This

automatically puts it in the higher-

priced power boiler field. Two
typical cases would be that of a

small institution requiring 100 to

125 p.s.i.g. for its laundry dryer

rolls, and that of a food processing

plant where the higher tempera-
ture of high-pressure steam speeds

up the cooking process greatly. In

both cases, the building heating

requirements can be taken care of

by low-pressure hot water or steam
procured through heat exchangers

or reducing valves respectively.

Although some types of water-

leg boiler can be designed to meet
the safety requirements of the

power boiler code, the difficulty of

doing adequate inspection and
cleaning has decreased their popu-
larity in this field. This leaves the

scotch boiler competing with the

H.R.T. type. The latter, because
of its furnace arrangement, will

usually be used if coal is to be
burned. If oil or gas is to be the

fuel, the scotch boiler has the ad-

vantage of compactness, lower

brickwork maintenance, and lower
first cost. It has therefore almost
completely displaced the once-

popular H.R.T. for this applica-

tion.
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Water Tube Boiler Selection

We will now proceed to the an-

alysis of a job where one or more
water tube boilers are to be used.

So far, there has been no mention
made of the important effect of

load conditions on the size and
number of boiler units and their

desired effieiency. These factors

will now be discussed in connection
with a water tube boiler installa-

tion of the power type. Most of

these remarks, however, apply
with equal force to a fire tube
boiler installation. but have been
included here to avoid repetition.

As indicated in Figures 7 to 11,

there are two principal "standard"
types of w.t. boilers in common
use today: the cross-drum type
and the longitudinal drum type.

Space and shape considerations

will usually decide which is most
suitable for the job. In general,

the cross-drum, for the same ca-

pacity and effieiency, is higher,

shorter, and about the same width
as the longitudinal drum.
We can assume, of course, that

the maximum continuous, as well

as peak and minimum plant loads

are established, together with the

daily and seasonal load demand
curve. From these data can be de-

términed the load levei at which
most of the fuel will be burned.
Th is is the levei :it which the boiler

effieiency should be a maximum,
It is obvious that for peak loads of

short duration, it would not be
económica! to instai] a boiler with
its highest effieiency at maximum
load. This is particularly true if

very low loads are to be handled
at other times with the inevitable

"low fire" difficulties of a too-large

boiler.

There are two main factors to

be considered when selecting the

number and capacity of the boilers

needed. These are: (a) standby re-

quirements, and (b) load variation.

Standby requirements alter with

the kind of sen ice. For example.
hospitais, and public buildings in-

volving tenant oceupancy, cannol
take a chance on even a partia!

failure of their Keating plant dur-

ing the winter months. Conse-
quently, they inust have at ali

times idle capacity of some per-

centage of their maximum de-

mand. W.t. boilers have reached a

state of reliability where one idle

boiler out of three is considerei!

adequa lc standby. In small plants,

this ratio, for reasons of economy,
may be one idle out of two in-

stalled. Many process plants, such

6

as distillenes and sugar refineries,

where a partial failure óf steam
supply would be expensive to the

process, use the same standby
ratios as hospitais and institutions.

Others, where partial failure would
be merely an inconvenience or, at

worst, a temporary reduction in

production which could be made
up later, do not provide for any
idle capacity at maximum load.

Instead, they provide surplus ca-

pacity. In a two-boiler installation.

for instance, each boiler would
have a capacity of about 65 to 75
per cent of the maximum load de-

mand. If one of these boilers had
to be shut down at a time of maxi-
mum demand, some non-essential

services could be discontinued or

reduced.

Seasonal load variation is often

the deciding factor in choosing the

number of units in a plant. It is

difficult and uneconomical to oper-

ate a boiler at too small a fraction

of its normal capacity. The effi-

eiency drops drastically, and the

flue gases tend to condense on and
corrode breechings. In institutions

and the like, where standby capa-

city is installed. the seasonal load

variation is automatically provid-

ed for only if more than two units

are installed, so that some of the

two or more boilers which carry

the maximum load in the winter

can be shut down in the Mimmer.
It is not uncommon to see one out

of three, or one out of four, such

units carrying the entire summer's
load at less than half capacity. It

is worth considering, in such cases,

the addition of a small fire tube
boiler for summer use.

It should be noted also that the

fewer the units used, the lower

will be the, first cost. Two boilers

of a given capacity will cost about
50 per cent more than a single

boiler of the same total capacity

and their maintenance costs will

be in about the same proportion.

A good rule to follow is to use as

few units as possible, taking into

consideration standby and load
variation requirements.

Before leaving the subject of

w.t. boilers, it is worth mentioning
effieiency. It was stated before
that a boiler's maximum effieiency

should be reached at the rating at

which most of the fuel is to be
burned, and that the boiler's heat-
ing surface should be decided on
that basis. How high we should
aim for effieiency is not alwaya
clearly understood. Higher effi-

eiency can usually be obtained by
increasing the heating surface, in-

stalling heat recovery equipment,
or arranging the heating surface
so more of it is exposed to direct

Mame radiation. Ali of these

methods cost money and, unless

the additional cost can be re-

covered in a reasonable time—say,

10 or 12 years (with interest)—
it is not worth doing. Here is where
the load variation comes in again.

There may be two plants to be
installed with identical maximum
loads. one of which may have 50
to 100 per cent higher yearly load
factor than the other and burns
that much more fuel. Obviously.
a high effieiency is eeonomieally
more justified in one than in the

other. More will be said about
this later when economizers and
air heaters are discussed.

Laws Afferting Operators

We will now discuss the effect

l ifj. .5. Horizontal return tube boiler, beating <>r power, band lir«-«l.
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Fig. 4. Water tube boiler, cross drum type, spreader stoker.

of our Provincial laws on the

selection of boilers, particularly as

they affect the grade of operator

required. This, of course, has a

striking effect on operating cost.

Each province has an Act and
regulations stipulating the maxi-
mum total installed heating sur-

face permitted for unattended
boilers. The Provincial Acts give

these limits in horse power rather

than in heating surface. The Acts
are somewhat confusing in that

different classes and types of boiler

have different defined values of

horsepower. In Quebec and On-
tário, for example, the following

quantities are the maximum per-

missible heating surfaces for me-
chanically-fired, unattended boil-

ers, in the low-pressure field:

H.R.T. boilers:

Quebec: 900 sq. ft.

Ontário: 1125 sq. ft.

S.D.B. and Waterleg boilers:

Quebec: 825 sq. ft.

Ontário: 900 sq. ft.

W.t. boilers:

Quebec: 640 sq. ft.

Ontário: 750 sq. ft.

The corresponding limits for

high pressure boilers are: Quebec,
one fifth of the low pressure ones;

Ontário, one third.

There are also limits established

in the Provincial Acts for the
maximum installed horsepower
which each class of operating engi-

neer is permitted to handle. In
Quebec, for example, an operating
engineer with second class papers
can have charge of a high pressure
water tube boiler plant, mechani-
cally fired, with a total installed

heating surface not exceeding 5100
sq. ft. In Ontário this figure is

6000, and in Alberta 5000.

It is apparent from the above
that the plant designer should,

after making his boiler choice, re-

examine the sizes chosen from the
point of view of legal require-
ments. Often, a slight increase in

boiler rating, a small reduction in

standby capacity, or a reduction
in the provision for future load
growth, will put the plant in an-
other operator's class.

Package Boilers

Before passing on to the discus-

sion of firing equipment, we will

take a look at the modern trend

toward "package" boiler units. A
boiler, either fire tube or water
tube, can be called a package unit

if it is assembled in the manufac-
tureis shop complete with ali nec-

essary components such as brick-

work and insulation, firing equip-

ment, draught fan, combustion
and water controls, fuel heaters
and dumps, standard boiler trim

and, frequently, feed water pumps
and soot blowers. This package is

so designed and arranged that it

can be shipped to site as a unit

without too much danger of dam-
age in transit to its installed

brickwork and the more fragile of

its components. In theory, ali that

remains to be done once the boiler

is in place is to connect up the
water, steam, fuel and electric

lines, push a button and youre
away. In practice, this is almost
true, since the equipment has al-

ready been shop tested, with the
possible exception of the combus-
tion controls. The test procedure
of some manufacturers, for reasons
of overall economy, do not in-

clude this. So far as the writer
knows, most packages sold today
are either oil or gas fired, or both,
and cannot be converted to the
use of coal.

The scotch dry-back type of

boiler forms the basis for ali fire

tube packages. This type is enjoy-

ing a wide popularity in both the
United States and in Canada at
present and constitutes the vast
majority of ali packages sold.

Water tube boiler packages are a
recent innovation and are gaining
in popularity, particularly in the
United States, where the large
market makes quantity-production
methods practical and economical.
Due to shipping weights and clear-

ances, the water tube package is

limited to the small and médium
capacity field, the output varying
between 7500 p.p.h. and 35,000
p.p.h. It is interesting to note
here that a 30,000-p.p.h. package
has a shipping weight of 40 tons.

This presents no mean handling
problem and points up the moral
that no one should specify a water
tube package without first check-
ing on the handling facilities at
the site and getting an approxi-
mate idea of what it is going to
cost to move it from car or truck
into place in the boiler room. It

is certain that in many cases it

would be cheaper to install a field-

assembled unit instead of a pack-
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age if ali such fringe costs are in-

cluded.

Fuel Selection

We will now proceed to the im-

portant question of fuel selection.

A few years ago, most heating

boilers and shell-type fire tube
boilers were coal fired by hand on
shaking grates, much the same as

most of us did in our domestic
furnaces. Today, oil and gas have
cut sharply into the coal-burning

field for the small and médium
sized boiler, and mechanical stok-

ers have almost completely re-

placed hand firing. We will, there-

fore, discuss fueí for mechanical
firing equipment only and outline

a few of the principal factors gov-

erning its selection.

There are four main possibili-

ties: to burn coal or coke, oil or

gas, and the choice is usually made
on a basis of cost and convenience.

Of these, cost is by far the more
important. Many boilers burn, an-

nually, fuel costing between half

to tvvice the initial value of the in-

stallation. It is obvious then, that

a careful study of the cost of alter-

native fuels is more than war-
ranted.

There are many things, some of

them not too apparent, that affect

the over-all cost of a fuel. Let us

take coal and coke first and enu-
merate them:

(1) Initial investment for firing

equipment including special

furnace requirements.

(2) Initial investment for com-
bustion controls.

(3) Initial investment for coal

handling equipment.

(4) Initial investment for ash
handling equipment.

(5) Initial investment for fly-ash

collection equipment (if

used)

.

(6) Initial investment for coal

storage facilities.

(7) Cost of fuel per M.B.t.u.,

f.o.b. site.

(8) Cost of unloading.

(í)) Cost of handling fuel from
storage to boiler.

(10) Cost of handling ash from
boiler to dump.

(11) Cost of boiler room staff

wages.

(12) Cost of maintenance (ali

equipment)

.

(13) Boiler efficiency.

This is a formidable list of costs

but, if approached systematically

in the planning stage, they are not

as difficult to determine as one
might think. Some of them, how-
ever, deserve special mention:
The initial cost of the coal and

ash handling equipment may, in a

small heating plant, cost only a

few dollars and consist merely of a

couple of shovels and a wheelbar-
row. In a larger plant they may
amount to many thousands of dol-

lars and consist of such items as

track hopper, bucket elevators,

storage bins, conveyors, pneumatic
ash handling systems, etc. Whether
such labour-saving devices are

warranted or not depends largely

on the amount of coal to be
handled daily.

Consider the fly-ash collection

equipment. In general, this is not
needed by the owner for his own
purposes, but is a requirement de-

manded by the smoke-abatement
laws of most hirge urban centres

when certain tvpes of coal firing

equipment are used.

The last item listed, boiler effi-

ciency, enters into the balance
sheet when comparing coal costs

with those of oil or gas. This is due
to the fact that it is virtually im-
possible to burn out a coal com-
pletely. There are, therefore, what
we cal! "unburned" losses in our
heat balance figures which do not
apply when buvning oil or gas and
help weigh the efficiency figures

against coal.

A corresponding list of cost fac-

tors for oil or gas firing would be
as follows:

(1) Initial cost of burners.

(2) Initial cost of combustion
controls.

(3) Initial cost of safety devices.

(4) Initial cost of oil heating and
pumping equipment.

(5) Initial cost of oil or gas
piping, valves, etc.

(6) Initial cost of oil storage fa-

cilities.

(7) Initial cost of oil unloading
facilities.

(8) Cost of power for heating
and pumping oil.

(9) Cost of fuel per M.B.t.u.,

f.o.b. site.

(10) Cost of unloading (other
than power)

.

(11) Cost of boiler room staff

wages.

(12) Cost of maintenance (ali

equipment)

.

(13) Boiler efficiency.

Certain of the above items will

stand elaboration:

Item (3), safety devices—add
perhaps 10 per cent to the initial

cost of an oil or gas burner instai-

la tion. They are, however, consid-
ered to be a "must" for burners in

small automatically controlled self

starting jobs. You will find them
on your own oil burning domestic
furnace. On larger jobs, with
modulating controls—but not self

starting—they are being used more
and more, largely as a protection

against human errors in operation
and not so much to protect against

mechanical failure. More and more
the insurance companies are insist-

ing on such devices before' they
will agree to insure.

Item (4) to (8) inclusive, having
to do with the storage, heating,

and transfer of oil are a common
source of under-estimate. The stor-

age and transfer facilities are

Fig. 5. Compariaon of floor áreas required, varioua typea <>f boiler.
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Fig. 6. Comparison of heights required, various types of boiler.

strictly controlled by the fire

underwriters and, in these days of

high plumbing and material costs,

may form a surprisingly large per-

centage of the total cost—even
exceeding the cost of correspond-

ing equipment for coal.

Item (11), boiler room wages,

usually shows a substantial saving
over a coal-burning job, even if the

latter is fully meehanized.

Item (12), maintenance costs,

will usually be considerably less

with oil or gas as a fuel than with
coal. Stoker grates have a tough
job to perform, but any stoker

manufacturer can predict fairly

accurately what the maintenance
cost per ton of coal burned per
year will be. The same goes for

pulverizers. On the other hand, the
burner tips and gas rings of oil or
gas burners are exposed to severe
conditions also, but are compara-
tively inexpensive to replace.

Other components of the system
such as pumps, heaters, valves,
etc, operate under good condi-
tions, and their mechanical de-
terioration can be kept very low
by preventive maintenance.
This has been a brief summary

of the main cost factors affecting
the choice of fuels. We will now
proceed to what we call the "con-
venience" factor.

It is apparent that this conveni-
ence factor is ali in favour of oil

or gas and against the use of coal.

Many jobs have been installed

with liquid or gaseous fuels, even
when the economics were strongly
in favour of solid fuel.

In the first place, it may not be

convenient to allocate the space

for coal storage when underground
oil tanks offer so little obstruction.

Secondly, some types of industry

tend to make show places out of

their boiler rooms, and this can
more easily be done and main-
tained in the relatively dust-free

atmosphere of an oil or gas fired

job. Thirdly, it is not dimcult to

obtain operators who can operate

an oil fired plant efficiently, but
good stoker or pidverizer operators

are more dimcult to find. Fourth,

there are numerous plants where
cleanliness is essential to preserve

the quality of the product.

These cannot tolerate coal dust,

ash, or fly ash blowing about and
will use oil or gas if it is at ali

feasible. Lastly, there is the very
numerous group of small heating

plants with unattended boilers

operating entirely automatically

except for cleaning and routine

maintenance. For these, oil firing

is not only a convenience, but
may become a necessity if it is

desired to keep operator attend-

ance to a minimum.

Firing Equipment Selection

If the decision is made to burn
coal (or coke) the type of stoker

or pulverizer best suited for the
job must be selected. The type
chosen will depend principally on
three factors as follows: (1) Is

the coal caking or free-burning?

(A caking coal is one which tends
to fuse together and become im-
pervious to air passage when
heated.) (2) Capacity desired.

(3) Rate and magnitude of load
variations.

'

There are several types of stoker

available, and each has its ad-

vantages and disadvantages.

The Single Retort Underfeed
Stoker, as its name implies, in-

troduces the coal under the fuel

bed by means of a single screw or

ram. The screw type, because it

can deliver coal to one exit point

only, has a limited capacity and
is used mainly for small heating

boiler jobs. The ram type employs
a piston to force coal into a central

trough, and auxiliary pushers to

distribute it over the length of the

trough. Capacities up to 40,000

p.p.h. can be obtained with the

Iargest sizes available. Because of

the constant motion of its fuel

bed, the underfeed stoker can burn
caking coals successfully. Any
cakes that form are broken up im-

mediately into fine enough par-

ticles to permit efficient air pene-

tration. This type of stoker can-

not be used where it is necessary

to follow rapidly fluctuating load

demands. It is, however, very
simple to operate and is generally

regarded as the "old reliable" of

the small, steady load field.

The Multiple Retort Stoker was
once extensively used in médium
and high capacity plants. It has
been largely supplanted now by
the spreader and travefling grate

stokers in the médium range, and
by pulverizers in the high capacity
range. Coal feed is effected by a
parallel battery of rams feeding on
to a stepped and rearward sloping

grate. Secondary feeders nudge
the coal down the slope toward
the rear where the ash is either

dumped or disposed of by me-
chanical means.

The Spreader Stoker (in its

modern form) is a comparative
newcomer in the stoker field but
has already attained a large
measure of popularity within its

capacity range. Its principie is

simple. Coal is fed by two or more
variable speed feeders in parallel
on to rotors which throw it back-
ward onto a grate. The coarse par-
ticles are thrown furthest, the
finer particles less far, and the
very fine particles and dust burn
in suspension. By proper propor-
tioning of the small and large par-
ticles, a thin, even, fuel bed can
be maintained. Almost any kind
of coal can be burned so long as
sizing is right. Rapid load fluctua-
tions can be followed without dif-

ficulty. Since there is a practical
limit to the distance the coal par-
ticles can be thrown evenly (12 to
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13 ft.) , the higher capacities must
be attained by widening the boiler

and increasing the number of

feeder and rotor units proportion-

ately.

There are two methods of clean-

ing the fire. The first is by means
of longitudinally zoned dumping
grates, each zone corresponding to

one feeder and rotor unit. One unit

is dumped at a time and, during

that time, both capacity and
efficiency suffer. For this reason,

a minimum of three zones is often

specified for small boilers in order

to reduce the percentage of outage
during the cleaning period. When
the boiler capacity gets up around
the 40 or 50 thousand p.p.h. mark,
the chore of dumping the multiple

zones in sequence becomes too

onerous, and recourse is had to the

continuous discharge travelling

grate. Unlike the conventional

travelling grate, this one traveis

from rear to front. This principie

gives the larger particles, which
were thrown furthest back, time

to burn out before being carried

over into the ash pit. Spreader
stokers of this type are being used

regularly up to 125,000 p.p.h. and,

in a few cases, even higher. In this

respect they now overlap what
used to be considered the exclusive

range of pulverizei- firing.

There are four important fea-

tures, however. of spreader stoker

firing about which we should warn
the prospective user. First, it is

essential that the furnace be de-

signed to give plenty of length of

travei for the particles in suspen-

sion to burn out before they en-

counter the first pass of boiler

tubes. Secondly, it is necessary to

keep the furnace temperature
down to prevent softening of the

fly ash with resultant fouling of

the first pass tubes. These two re-

quirements add to the boiler di-

mensions as compared with one
designed for underfeed stoker

firing and this, of course, is reflect-

ed in the cost. The third warning
is that the spreader does not func-

tion well at low loads. About 25

per cent of full capacity is general-

ly agreed to be the practical mini-

mum. This lirnitation will often

rule out the spreader unless the

boiler units are made small enough
to permit one of them carrying the
minimum plant load without the

fuel bed becoming too thin and
spotty. The fourth warning is that

the spreader stoker is one of the

worst offenders when it comes to

emitting objectionable fly-ash and
cinders. As a result, dust collectors

are required by law in conjunction

with spreaders in most urban
centres. Even where by-laws do
not demand dust collectors at

present, there will likely be such

a requirement some day, and the

wise purchaser will leave space

somewhere between his boiler and

Kig. 7. Water tubc boilers, crossdrum
type, dumping grate spreader and
underfeed stokers.

stack for one to be installed in the

future.

It is worthy of note here that

most boilers have some place in

their gas passes where the larger

particles are trapped. A fair per-

centage of these particles will be
found to be unburned carbon.

Consequently, for reasons of effi-

ciency, it is standard practice with

spreader installations to return

these cinders to the furnace via an
auxiliary air operated cinder re-

turn system.

The Travelling Grate Stoker has
a wide range of capacity extending
from about 15,000 p.p.h. of steam
up to 250,000 p.p.h. There are two
limitations to the use of this type
of stoker other than its economic
capacity range. It cannot follow

rapidly fluctuating loads with best

efficiency, and it cannot efficiently

burn caking or semi-caking coals.

In principie, the grate is an end-

less belt conveyor whose top sur-

face traveis from the front toward
the rear of the boiler. Coal is fed

on to the grate through a guillo-

tine-type gate from a hopper at

the front of the boiler. The amount
of opening of the gate regulates

the fuel bed depth, and the burn-

ing rate is regulated by the rate

of travei of the grate. Air is fed

under the grate through transverse

zoning chambers which permit the

burning rate to be varied from

front to rear. To obtain best re-

sults and minimize the likelihood
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Fig. 8. Water tube boiler, cross drum straight tube, hand fired.

of the fire going out, it is custom-
ary to do as much burning as pos-

sible in the zones nearest the gate.

This gets the raw coal ignited as

rapidly as possible and gives it

time to be burned out in an even,

orderly fashion before it is dumped
as ash at the rear of the furnace.

It has been found that an over-

hanging arch over the first zone
greatly assists in getting the raw
coal ignited. With some fuels, no-

tably coke breeze, a long rear arch
is desirable to ensure relative-

ly complete combustion. These
arches, and the general design of

the furnace for this type of stoker,

make for a more expensive boiler

than would be required for the

same capacity were a spreader or

underfeed to be used. In spite of

this added cost, where the capacity

desired exceeds the upper limit of

the underfeed, and other consid-

erations rule out the spreader or

pulverizer, the travelling grate is

frequently the only solution.

For the guidance of a prospec-
tive purchaser, it is worthy of note
that there are two sub-types of

travelling grate. The less expensive
type is known in the trade as the
chain grate. With this sub-type,

the grate surface is made up of the
chain links which are threaded on
to long pins extending the width
of the stoker. Special links at each
side engage the drive sprockets.

The principal disadvantage of this

sub-type is that to replace a grate

element, the stoker chain pins

must be pulled and then re-

installed after the links are re-

placed— a time-consuming opera -

tion.

The other sub-type is known as

the travelling grate—somewhat to

the confusion of the uninitiate. A
more accurate designation would
be the "bar and key" grate. This
grate differs from the chain grate

in that the grate elements (keys)

do not form part of the chain

proper and hence can be renewed
readily and with little loss of time.

Since the chain elements are not at

the firing surface, a much higher

degree of mechanical perfection

can be attained in their design,

and this is reflected in lower main-
tenance costs and less outage time.

Furthermore, by varying the width
of the grate elements and the pro-

portions of the air slots between
them, finely divided fuels can be
burned without excessive sifting of

fuel or ash through the grate. This
characteristic can be attained on
the chain grate also, when new,
but as the chain wears, the spacing

between links increases and the
advantage is eventually lost.

We can sum up the relative use-

fulness of the two sub-types of

grate by saying that the travelling

grate has a higher first cost than
the chain grate, but is usually

chosen in preference to the latter

where the load demand requires a
minimum of outage time and fine

sifting fuel is to be used.

Pulverizers

Let us now touch briefly on the
burning of pulverized coal. To be
very elementary, we can say that

pulverized coal firing consists of

reducing the coal particle size to a
point where, if blown by air car-

rier into a furnace, it will burn in

suspension.

The two principal components
of any pulverized fuel firing system
are the pulverizer and the burner.

There are many varieties of burner
in use, and it is not proposed to go
into their relative merits here. It

should be noted, however, that

pulverized coal firing is the only
method of burning coal which per-

mits easy conversion of the boiler

furnace to oil or gas. In fact, there

are many instalhitions where com-
bination coal-oil burners are in-

stalled and both fuels are used as

the economics of fuel cost changes.

As for the major element of the
system, the pulverizer, there are

three main types: the bali mill, the
impact-attrition mill, and the roll-

race or ball-race mill. The bali mill

consists of a rotating drum con-
taining a number of hardened
balis. Coal is introduced into the
drum and is pulverized by the
tumbling action of the balis and
the coal itself. The impact-attrition

mill consists of a series of hammers
or lugs attached to a rapidly ro-

tating rotor in a closed housing.

The hammers break up the larger

particles and, by windage and
attrition, these produce the finer

particles. The roll-race and ball-

race mills consist of rollers or balis

confined in a race with the coal,

which is crushed and pulverized as

the ring or race rotates. In ali these

types, the finer particles are car-

ried away from the grinding ele-

ments by an air stream, passed
through a classífier which rejeets

the coarser of these and allows the
real fines to proceed to the burner
and hence to the furnace.

Ali of these types have their ad-
vantages and disadvantages, and
ali will do a good job if the con-
ditions are right for their type.

For example, the bali mill and the
impact-attrition mills have a large

power to production ratio if oper-
ated at fractional capacity, while
the roll-race and ball-race types
are unduly expensive in first cost

for small capacity installations.

There are other factors which must
be considered in choosing the most
suitable type of pulverizers, such
as moisture content of coal, and
length and frequency of shut-down
time for replacement of grinding
elements.

The designer of a pulverizer

fired unit should, for satisfactory
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operation, satisfy himself that five

basic conditions are going to be
fulfilled. First, the minimum load

must be such that the pulverizer

can handle it without losing ig-

nition. The use of a pilot oil flame

to stabilize ignition at low loads is

frequently used to avoid such diffi-

culties. The use of two or more
pulverizers per boiler would have
the same effect. For this reason

and to provide part load capacity

in the event of temporary pulver-

izer failure, it has become standard

practice to install two or more
units per boiler in the load range

of 60 or 75 thousand p.p.h. steam
and up. Second. the boiler furnace

must be so dcsigned as to have a

maximum temperature below the

ash-softening temperature of the

coal. If this is not done and if the

flame travei is not adequate, slag-

ging will be sure to occur. The
common method of minimizing
slagging in a furnace, other than
making it of adequate sizc and
shape, is to have the furnace wall

tubes practically touching, thus

presenting completely water-cooled

surfaces. Some boiler manufactur-
ers use a wider wall tube spacing

with fins attached to the tubes to

fill in the gaps. With these ar-

rangements, the wall refractory

maintenanec is practically nil. Fur-

thermore, the water-wall contour

is such that any slag formed can-

not get keyed on and will usually

drop off when it gets heavy
enough, or when the boiler cools

off during a shut-down. Third, the

coal available should have a reas-

onably good grindability and not

too low an ash fusion temperature.

It should also be properly sized

for the type of pulverizer to be
used. The pulverizer manufacturer
will always specify the coal sizing

limits for his product and it i> fre-

quently found economical in large

installations to buy over-sized coal

and install crushing equipment to

reducc it to the required size.

Fourth, the fly-ash emission from

Fip;. 9. Water tiil>e hoilrr, cross <lrum.
i > f

>«• E underfeed -i<>k«-r.

a pulverized coal fired boiler is

very high and, as with the spreader

stoker, most urban centres require

dust collection equipment to be
installed. Fifth. the intelligence

and ability of the operating staff

probably needs to be higher to fire

pulverized coal than for any other
type of firing. For this reason. the

small plant which may not by law
require a class one operator and
can least afford to pay extra

money for a first class man, fre-

quently encounters more opera

-

tional difficulties than the large

one.

0/7 and Gas Burning Equipment,
in common with coal burning de-

vices, is available in several types.

For burning gas, there are the gas

ring burner and the inspirating

burner. Which to use will depend
on the gas pressure available, the
noise levei tolerated, and the indi-

vidual preference of the purchaser.

For oil burning, there are four

principal types: (a) the spinning

cup, which introduces a fine spray

of oil via the centrifugal action

of a highly-polished spinning cone.

These burners have médium to

low capacity and are used prin-

cipally with he.it ing boilers; (b)

steam atomizing burners, which
use médium pressure steam for

atomizing through a gun-type
burner element, and have a wide
range of capacity. These cannot be

used for water or low-pressure

steam boilers unless medium-pres-
sure steam is available from some
other source for atomizing; (c)

mechanical atomizing burners,
which atomize the oil by pumping
it at high pressure through a gun-

type burner element; (d) the

steam-assisted mechanical atomiz-

ing burner which uses steam for

atomizing at partial capacity and
a combination of steam and me-
chanical atomizing at higher loads.

By this means, the low turn-down
ratio of steam atomizing is coin-

bined advantageously with the

econoniy and efticiency of mechani-
cal atomizing at high loads. How
the oil is heated and pumped, and

how the combustion air is handled

for each type, is too long a story

lo l»c t(»ld here.

Beal Recoverj Equipmenl

Heat recovery equipment will

now be discussed brierly. When
used in conjunction with boilers.

heat recovery can be defined as

the extraction of heat from the

flue gases after they leave the
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Fig. 10. Water tube boiler, longitudinal drums, dumping grate spreader.

boiler. The purpose, of course, is

to reduce the heat loss up the

stack and hence improve the over-

all efficiency of the unit. There are

two methods of doing this. One is

by transferring heat from the fiue

gas to the feedwater in an econo-

mizer, and the other is to transfer

heat from the fiue gas to the com-
bustion air in an air heater or air

prchcater as it is sometimes called.

Both these devices are simply a

special form of heat exchanger.

These methods of heat recovery

are seldom used together, except

in the high pressure power plant

field and in conjunction with some
types of marine boiler, both of

which are beyond the scope of this

paper. There are several types of

economizei- and air heater in com-
mon use, but space will not permit

their description here. The discus-

sion will therefore be limited to the

factors deeiding whether heat re-

covery will be used and, if so,

which type, economizei* or air heat-

er, is best suited foi- the job.

Whether or not to use heat re-

covery equipment is usually strict-

ly a matter of economics. It is

common to improve efficiency 4 to

5 per cent with an air heater, and

^/i to 6V2 per cent with an econ-

omizer, the limitations usually

being: the minimum fiue gas tem-

perature that cari be attained with-

out gas condensa tion and resultant

corrosion or fouling up of the unit;

or maximum water temperature
that can be attained in the econ-

omizei- without danger of steaming;

or maximum preheated air tem-
perature permissible for reasons of

grate maintenance and coal slag-

ging on the grate.

If the annual fuel bill is known,
it is a simple matter to calculate

the gross savings that can be rea-

sonably expected when heat re-

covery equipment is used. Against

these savings must be balanced the

amortized cost of the heat recovery

equipment, its maintenance, the

additional cost of draught fan and
power needed to overcome the

draft losses through the equipment
and the cost of the additional space

needed. Even if the economics of

the case do not warrant it, air

heaters will usually be installed in

conjunction with pulverizers, to

improve the combustion and dry
the coal.

If it is decided to install heat re-

covery equipment, the next step is

to choose between an economizei-

and an air heater. In general, for

steam pressures up to 200 or 250

p.s.i., the air heater is a better in-

vestment than the economizer

while, above that, the conomizer

begins to show the best returns.

The reason for this lies basically

in the fact that the higher the

operating pressure, the higher will

be the temperature of the saturated

steam in the boiler, and the higher

will be the gas outlet temperature.

This means that more heat can be
extracted from the gas before its

dewpoint is reached. This larger

amount of available heat may ex-

ceed that needed by the air heater

to bring the combustion air tem-
perature up to the permissible

limit, particularly for stoker oper-

ation. Consequently, with an air

heater the fiue gas temperature
cannot, in a high pressure boiler,

be lowered to the optimum point,

and the best efficiency cannot be
reached. On the other hand, as the

boiler pressure increases, the tem-
perature of the feed-water can also

be increased and, as a result, the

economizer, in heating the feed-

water, can make use of the opti-

mum amount of heat from the fiue

gases and hence produce the opti-

mum efficiency.

In practice, the fields of applica-

tion of the economizer and air

heater are not so simply defined.

For example, it will be found that

an economizer will cost more than
an air heater for the same pick-up.

Against this is the fact that an air

heater is likely to have cold spots,

particularly at partial load, where
condensation is likely to oceur. It

is therefore considered unwise to

reduce the average gas tempera-

ture as low with an air heater as

with an economizer. This is par-

ticularly true with oil firing where
sulphur compounds are found in

varying amounts in the fiue gas.

These compound<- tend to condense
and form hard insoluble deposits at

temperatures around 300° F. and
may require strong-arm methods
for removai. To overcome these

operating difficulties, air recircula-

tion, air by-pass, or steam heater

at the air entrance can be used to

advantage. The criticai gas tem-
perature for various loads can then
soon be determined and avoided by
an operating procedure which will

give best efficiency without danger
of slagging.
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Soot Blowers

The question of fouling heating

surfaces leads naturally to the sub-

ject to soot blowers. Soot blowers
may use either air or steam as the

blowing médium and be installed

in air heaters, economizers, and
boilers of ali types. When air is

used, the blowing cycle is usually

continuous and the operation com-
pletely automatic. This type is

units as the cost is too high for

normally used only on large boiler

economic use in small boilers.

Steam blowers, on the other hand,

are relatively inexpensive. They
are usually arranged for hand or

semi-automatic operation once per

shift or when rising flue gas tem-
peratures indicate the need for

blowing.

Whether or not to install soot

blowers depends largely on the con-

struction of the boiler and the load

characteristics. Even a small fire-

tube boiler, if it cannot be shut

down for brush cleaning without
interrupting important plant func-

tions, should have soot blowers in-

stalled. Practically ali water-tube
boilers need to be on the line for

long periods at a time and in addi-

tion have relatively inaccessible

heating surfaces. Consequently,
they normally require soot blowers.

An exception is often made to this

rule in the case of gas-fired boilers

and occasionally where spreader

stokers are installed. In the latter

case, the scouring action of the

cinders is said by some to keep the

heating surfaces clean, but this has
not been generally substantiated.

Fans and Chimneys

This paper would not be com-
plete without the subject of

draught fans and chimneys being

dealt with. Draught fans for

boilers fali into two categories.

Forced draught fans (or forced

air fans) supply the combustion
air under pressure to the burners

or under the stoker grate. They are,

in general, required when condi-

tions are as foliows: (a) when an
air heater is used with the resultant

relatively high air pressure loss;

(6) when a stoker is used with its

high fuel bed resistance; (c) with
gas or oil burners of médium to

high capacity where the fan pres-

sure can create better air-fuel mix-
ture by increasing turbulence and
hence increase combustion rate

and shorten the flame; (d) in

"package" boilers where only a

rudimentary chimney is supplied.

These boilers usually operate under
pressure from lhe forced draught
fan and hence require to be gas-

tight so that the products of com-
bustion can be forced through the

boiler (without leakage into the

boiler room) and thence up the

chimney.

Induced draught fans, on the

other hand, are placed after the

boiler and serve to draw off the

products of combustion and send
them up the chimney. They are

essential under the following con-

ditions: (a) where air heaters or

economizers are installed; (6)
where there is no adequate
chimney and the boiler is not pres-

sure fired; (c) where there is no
adequate chimney and there is no
forced draught fan.

The question of what constitutes

an adequate chimney is not always
clearly understood. As is well

known, the "chimney effect" of hot

gases in a smokestack creates a

small reduction in pressure at the

base of the stack which is con-

tinued through the breeching to

the boiler. This reduction in pres-

sure, or draught, is required to

carry off the products of combus-
tion and in doiug so to overcome
the draught losses through the

boiler. In addition, with a natural

draught oil burner, it may have the
job of drawing in sufRcient com-
bustion air to operate the burner
without smoke. The combined re-

quirements may easily be more
than the existing or projected stack
height can handle and only trouble
can ensue if either the stack height

or diameter is inadequate.

It should be borne in mind by
the prospective purchaser that just

because someone of his acquaint-
ance is "getting by" with a 50 or
60 foot stack does not mean that
he also can do so. The draught loss

through any given combination of

burner, boiler, breeching and stack

will vary as the square of the boiler

rating. His friend may be operating
his boiler at 100 per cent rating.

whereas he may need to operate at

150 per cent, thereby requiring a

stack two and a quarter times as

high.

Other Auxiliaries

It should be noted that there are

several other important auxiliaries

which the designer must include in

his thinking, even if he may not
include them ali in the specified

equipment. A brief list of the more
important of these would be:

(a) Feedwater Supply—required

by Code to be in duplicate. If two
pumps are used, at least one of

them must be steam driven.

(b) Feedwater Treatment—Con-
sult the experts.

(c) Automatic Combustion Con-
trols—Highly desirable with rapid-

ly fluctuating loads and essential

for unattended boilers.

(d) Indicating and Recording
Instruments, such as steam and
airHow recordcrs, temperature
gauges, draught gauges, aid the
operator in attaining best effici-

ency, but may not be economically
justified unless substantial quan-
tities of fuel are to be burned
yearly.

(e) Automatic Feedwater Regul-
ators—Essential for unattended
boilers and highly desirable for use

when loads fluctuate rapidly or

boiler water content is relatively

small, as in watertube boilers.

(f) Safety Devices — including

flame failure warning and shut-off,

air-flow and gas-flow failure fuel

cut-off switches. Essential in some
form with unattended boilers, and
usually specified in conjunction

with oil and gas firing in ali sizes

of boilers. y/

Fig. 11. Water tube boiler, longitudinal drunis, for stoker firing.

AUERNATIVE FLUE STANOARD FLUE ALTERNATIVE FLUE
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PHOTOELASTICITY

. . . for Design Improvement

I. W. Smith,

Associate Professor of Mechanical Engineering,

University of Toronto.

Engineering design involves the

calculation of stresses by means of

recognized formulae. Occasionally

a simple formula such as P/A or

M/S does not give the correct

value of stress, and in other cases

the conditions may be complicated

to the extent that no formula is

available for stress computation.
In situations such as these photo-

elastic stress analysis may provide

the answer, and it is the purpose of

this paper to outline something of

its scope and application. Figure 1

is the fringe pattern for a short

column, loaded in compression, and
having a transverse hole 25.2 per
cent of the width. Whereas the

average stress from P/A is 830 p.s.i.

on the reduced section, the 4.7th

order fringe at the edge of the
hole shows the maximum stress at

this section to be 1950 p.s.i. or 2.35

times the average. The photoelastic

method has been invaluable in the

determination of stress concentra-
tion factors.

The photoelastic method for

stress analysis is not new. In 1853
a gelatin model was used to in-

vestigate torsional shear 1
. A polari-

scope using glass plates to obtain
a wider field was described in 1912
by Coker and Thompson 3

. Photo-
elastic tests in the plastic range
were made in 1923 by Filon and
Jessop 4

. A series of papers by Z.

Tuzi was published in Japan in

the late twenties, reporting work
on three-dimensional stress prob-
lems, the stress freezing technique,
and dynamic stress studies 5 ' 6

. Cre-
dit should be given to these men,
and others of their times, for the
progress that was made in spite of

relatively insensitive model mater-
iais, polariscopes of restricted size,

and a limited background of

proven techniques.

The introduction of Polaroid,
making possible polariscopes with

Read at the 69lh Annual General and
Professional Meeting of The Engineering
Institute of Canada, Toronto, May 1955.

larger fields, and the development

of improved model materiais, have

greatly expanded the use of photo-

elasticity since 1930. Many excel-

lent books on the subject are now
available ^8,9,10,11,12 an(j there have

been numerous technical papers.

References 13 to 34 indicate the

wide field of application for the

photoelastic method and are typic-

al of many more problems that

have been successfully solved but

never published. Figures 2 and 3

are fringe patterns for spur gear

teeth showing stresses for one and
two pairs of teeth in contact. Re-
ferences 35 to 37 indicate that

photoelasticity has been used for

twenty years in the study of gear

tooth stresses.

Although most of the develop-

ment of the photoelasticity method
has been done in universities many

Photoelastic stress analysis may
provide an answer to stress cal-

culations where these cannot

readily be solved by mathemati-
cal formulae. The paper out-

lines the scope and application

of photoelastic techniques.

private companies now own and
operate polariscopes and are using

the technique to analyze stresses

for design improvement. A brief

summary of the basic principies,

together with the latest advances

in technique and the difficulties

encountered, will serve to show
where the photoelastic approach
may be used to advantage.

Plane Stress Analysis

To analyze the stresses in a pro-

posed structure an accurately

scaled model made of suitable

transparent material is used. The
model is placed in a beam of

polarized light and loaded, in a

manner similar to that of the pro-

totype, in a plane perpendicular

to the path of light. Strain, in-

duced in the model by the applied

load produces temporary bire-

fringence. The entering ray of

light, represented as a vector

oriented by the plane of polariza-

tion, is resolved into components
in the directions of the two prin-

cipal stresses, p and q, at that

point. The components travei

through the model at different

velocities and when recombining
on emergence may be in phase, to

give a resultant having the original

orientation, or antiphased to pro-

duce a resultant that represents a

90 degree rotation, or may have a
resultant at some intermediate

angle. A second polarizer, known
as the analyzer, is placed in the

light beam beyond the model,

either with its axis in line with the

first polarizer (forming a "parallel"

or "light field" polariscope) or 90
degrees to it ("crossed" or "dark
field" polariscope)

.

The amount by which the emerg-
ing vector has been rotated de-

pends on model thickness, material

sensitivity, the wavelength of the

light, and the algebraic difference

of p and q. Rotation of the result-

ant is indicated by the intensity

of light passing through the anal-

yzer. In the crossed polariscope no
light is passed in the unstressed
regions (hence the term dark
field) but as the resultant becomes
rotated toward the axis of the

analyzer, with increasing load, the

light intensity increases at the
viewing station. A further increase

of load rotates the vector beyond
the 90 degree position, until it is

again perpendicular to the anal-

yzer axis and the field is again
dark. This cycle is known as one
retardation and the effect will

continue into higher orders as

more load is applied. If <n is the
number of retardations, d the
model thickness, and C a constant
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Fig. 1. Fringe pat-
tern for short col-
umn, loaded in com -

pression, with trans-
verse hole

for the material sensitivity and
the wavelength used, then

p — q= n.C/d
The value of C is obtained by
calibration, using a sample of

model material and a known load.

The relation between load and re-

tardation number is usually linear

up to 10 to 15 retardations.

The variation of p - q through-
out the model appears as a pat-
tern of dark and light bands
known as fringes and the retarda-
tion order is designa ted by the
fringe number. In the light field

polariscope the fringes are bright,

Fig. 1: in the crossed polariscope

the fringes are dark, Fig. -I and S.

The fringe number at a particular

point may be determined when
the model is, in the polariscope by

counting retardations a- the load

i» applied, or on a photograph by
counting íines from a point where
the fringe order is known, such as

the zero fringe at the npper left

or right corners of Fig. 1.

When the plane of polarization

is in the direction of a principal

stress the component perpendic-

ular to it has zero magnitude and
hence there can be no retardation
effect regardless of how much load
is applied. In a model, the points
having principal stresses in a given
direction will connect into lines

known as isoclinics. By rotating
the polarizer and analyser. the
isoclinics for various stress direc-

tions are obtained and these may
be used to draw stress trajectories

or "flow lines". To make the iso-

clinics clearly visible, white light

is used so that the isoclinic stands
out as a black line (in the crossed
polariscope) against a coloured
fringe pattern.

The coloured fringe pattern re-

sults because white light contains
ali visible wavelengths and the
retardation number is affected by
wavelength. Above the third order,

the coloured bands merge and be-

come indistinct so that mono-
chromatic light, usually from a

sodium or mercury vapour lamp,
must be used for higher orders.

To remove the confusion of super-
imposed isoclinics, quarter-wave
pia t es are placed between the
polarizer and analyzer to produce
(and then eliminate) circularly

polarized light. Since the diree-

tions of principal stresses are not
recognized by this light, no iso-

clinics appear. Figure 4 shows a

complete polariscope using a
"point" source of light and colli-

mator to provido parallel light

through the model. To circumvent
the problems of obtaining parallel

light over a large area the newer
-installations utilize a diffused light

source, which may be a set of

Huoreseent tubes elosely spaced.

The polarizer, analyzer. quarter

wave plate and diffused light mat-

Fig. 2. Fringe pattern for spur gear teeth:
one pair of teeth in Contact.

Fig. Fringe pattern for spur gear teethi
tWO pairs of teeth in contact.
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erials, for a 12 inch working area,

may be purchased for about $100.

To obtain s h a r p definition

throughout the thickness of the

model photographs of the fringe

pattern are made with a long focal

length camera, in some cases a

distance of 15 feet between the

model and the film, for a 1:1

magnification.

The maximum shear stress at

any point is given by % (p—q)

,

so that the fringe number can
be used to find this stress through-

out the model. Components of

shear can also be found from

Y2 (p
—

q) sin 20 when is ob-

tained from the isoclinic. Since

failure in a ductile material, under
steady load, may start as a shear

failure, the photoelastic method
gives a direct indication of likely

trouble spots.

Maximum tension and compres-
sion stresses are not indicated

directly by the fringe pattern ex-

cept at free boundaries, where
one of the principal stresses

(normal to the boundary) is

zero. Since the stress causing
failure is likely to be at the sur-

face, no information beyond that
given by the fringe pattern is

usually required. In fact, where
the peak stress can be expressed
as a ratio relative to a known
stress at some other point, it is

not even necessary to calibrate

the model material or measure the
load that produced the fringe pat-

tern. For example, in the crane
hook of Fig. 5 the fringe pattern
shows the maximum stress at the
inside edge to be four times the

Fig. 4. Complete polariscope using
point source and collimator to provide
parallel light.

stress in the shank and this would
be true for any stress intensity

within the elastic limit and for any
prototype material. It can be
shown that the distribution of

stress within the model is identical

with that in the prototype if the

shape and load patterns are sim-

ilar and if the elastic limit is not
exceeded. It is also desirable that

the optical limit of the model mat-
erial, i.e. the fringe number for

which linearity with stress ceases,

be not exceeded. Local excesses

of yield or optical limit, say where
concentrated loads are applied,

may be tolerated without disturb-
ing the general pattern of stress

(St. Venant's principie) . How-
ever, when excessive distortion of

the model, due to the low modulus
of elasticity possessed by most of

the model materiais, results in a
changed load pattern the stress

distributions are no longer com-
parable with those of the proto-
type.

When stresses inside the bound-
ary are desired there are several
solution methods. although none
of these is entirely convenient. If

a pattern for p4-q could be ob-
tained easily, this, with the fringe

pattern for p—q would enable the

p and q stresses to be readily de-

termined. Vol. 2 of reference 9

shows how isopachic diagrams for

p-\-q may be obtained experiment-

Fig. 5. Fringe pat-
~

tern in crane hook.

OBSERVER yfac

ÀNALYZER
7WAVE PLATE

ally. The Southwell relaxation

method38
is a mathematical means,

usually requiring much computa-
tion time, in which p-\-q may be
obtained from boundary values

found by the photoelastic method.
Measurement of the change in

model thickness as the load is

applied will give p-\-q but it is a
delicate measurement requiring ex-

treme accuracy, and usually can
be done for only one point at a

time. It is possible under certain

special conditions to obtain p and
q from photoelastic data, using

methods given in Vol. 1 of refer-

ence 9. A newer method, devel-

oped by Dr. Shelson39 combines
the fringe pattern of the conven-
tional polariscope with those ob-
tained by the scattered light tech-

nique, but it is usually confined to

the frozen stress models to be de-

scribed later.

Edge Stress

Accurate determination of the
fringe number at a free boundary
involves difficulties. In the first

place stresses may exist in the

model before any load is applied.

The materiais supplied for photo-

elastic model-making are usually

free of initial stress but if initial

stresses do exist they may be de-

termined and suitable compensa-
tion made in the assessment of the

final fringe pattern. Some materi-

COLLIMATOR
FILTER

LIGHT
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Fig. 6. Fringe pat-
tern for pump
impeller.

ais permit removal of initial

stresses by thermal annealing, al-

though complete removal is some-
what dimcult.

Edge stresses may be introduced

during maehining, particularly if

heat is generated because of a dull

tool, inadequate cutting clearance,

or excessive depth of cut. Models
for plane stress problems are usu-

ally cut from plastic sheets 3/16
or % inch thick. A modern aid for

this work is the Chapman pro-

filer
48

. A high speed tungsten car-

bide multi-tooth cutter is guided

by a follower pin in contact with

a %-inch thick metal template, of

the correct shape and size, at-

tached by adhesive tape to the

plastic being cut. The model can

be rough-cut to within 1/16 inch

of the template, using a high speed

jig saw, leaving only light cuts for

the profiler. The presence of edge
stress due to maehining is evi-

denced by a disturbance of the

fringe pattern. At point A in Fig.

5 the waviness of the fringes close

to the edge shows that an uneven
maehining stress exists. Figure 2

shows the compression fringes in

the A region and the tension

fringes at B altered at the bound-
ary to indicate the superposition

of a tension edge stress. When
small holes are required in a model
it is usually necessary to have an
aceurate determination of stress at

the edge of the hole, as in Fig. 1.

Sharp drills with clean cutting

edges will produce stress-free holes,

particularly if the drill is sub-

merged in a coolant while cutting.

The second cause of edge stress

is an expansion or shrinkage of the

machined edges of the model due

to absorption or evaporation. This

effect is usually uniform through-

out the boundary and progresses

with time. By using the model

soon after it is made the extent of

the error is limited. Figure 6 shows

a compression edge stress at A and

B, superimposed on the tension

due to bending and tending to

lower the fringe number at the

surface.

Creep

Most of the plastics used in

photoelastic work exhibit creep at

room temperature. At any given

point in the model the full strain

is not developed the instant that

load is applied so that the optical

sensitivity appears to increase

with time under a steady load. To
obtain aceurate stress values in a

material that creeps, time calibra-

tion curves, as in Fig. 7, must be

determined and applied to model

work by noting the time lapse be-

tween initial load application and

recording of the fringe pattern.

Creep does not affect isoclinic

values since these remain the same
for ali loads.

Stress Freezing

Some photoelastic materiais will

permit a thermal treatment that

locks in the stresses, and hence the

fringe pattern, after the loads have
been removed. The model is heat-

ed to 80 to 90 per cent of its

criticai temperature during a two-
hour period, the loads are applied

and after about a half hour of

"soaking" at constant tempera-
ture the model is slowly cooled to

room temperature in about twelve
hours. The di-phase materiais used
for this purpose may be visualized

as having a fine elastic grid-work
or lattice filled with a wax-like

plastic that softens with increased

temperature and becomes liquid

at the criticai temperature. The
behaviour is fully elastic at the

criticai temperature but the mo-
dulus of elasticity is greatly low-

ered and hence the optical sensi-

tivity is increased. As the material

is cooled, under load, the plastic

part stiffens and holds the grid

work in the strained position, even
when the model is cut into pieces.

If the model is heated to the
criticai temperature no soaking

time is required because there is

no longer any creep. However, the

distortion is so great that unless

the loads are very light the shape
of the model may no longer repre-

sent that of the prototype. By
using 80 to 90 per cent of the

criticai temperature the distortion

is reduced but a soaking period is

required to take care of creep,

and a calibration specimen must
undergo the same treatment if the

fringe numbers are to be given a
stress value.

Figure 8 shows a suitable oven
for stress freezing. A set of heat-

ers, totalling 2000 watts, and a
circulating fan provide a steady
heat that may be adjusted to any
value by means of switches and
a Variac. A 20-watt heater and
thermostat permit constant tem-
perature control. A variable speed
motor drive on the Variac is used
to lower the oven temperature
slowly and a recording thermo-
meter plots the temperature-time
cycle.

Fig. 7. Calibration of CR-39 for creep.
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The fringe pattern for the pump
impeller shown in Fig. 6 was ob-

tained by rotating the model at

3200 r.p.m. while the temperature
was brought up to 210° F., held

for half an hour, and then lowered
over a 15-hour period. The photo-
graph of the fringes was made in

a conventional polariscope, and
shows the largest stress to be ten-

sion at the inside fillet. Several

blade shapes were included in the

one model and it is interesting to

note that the thinner blade at B
shows one less fringe than the
thick blade at A.

When dynamic stresses have
"fixed" values, as in the rotating

impeller, the stress freezing tech-

nique is suitable for stress evalua-
tion but it is of no use for fluctu-

ating stresses. In one of the im-
peller models that was tested the
blades vibrated during rotation
and the áreas in which there were
fluctuating stresses showed no dis-

tinct pattern. For problems of

this kind and for stresses due to

impact, a very strong light source
of short duration is required. Fig-
ure 9 shows the Model 1534-A
Polariscope64 in which the Strobol-
ume is used as a light source. With
this equipment fringe patterns of

a beam vibrating at 30 c.p.s. may
be obtained, as described in re-

ferences 40 and 41.

Materials

For plane stress models, CR-39
plastic65

is most convenient. It is

supplied in sheets of various thick-
nesses, 3/16 and ^ inch being
most useful, with optically pol-
ished surfaces. Although it cannot
be annealed, it is usually free of
stress when supplied and if ma-
chined carefully a stress-free model
is obtained. Account must be
taken of creep and time edge
stress.

Celluloid, Lucite, and Plexiglas,
although readily available and low
in cost, are too insensitive optical-
ly for use as photoelastic models.
This is illustrated in Fig. 5, where
the model is made of CR-39 but
the loading link at the top is

Lucite of thickness equal to that
of the model. No fringes appear in

the loading link but those in the
eye of the hook are readily visible.

BT-61-893 was the designation66

of a material developed by another
company for photoelastic work but
it is now known as Catalin 61-893.
It is supplied in sheets up to 1%
inch thick and is readily machined.
The faces of a sheet are rough-

Fig. 8. Oven
suitable for
stress freez-
ing.Constant
temperature
control is in-
corporated.

sawn and it is necessary either to

polish a model to optical clarity

or coat it with an oil, of the same
refractive index, while viewing the
fringes. Catalin 61-893 can be an-
nealed and is suitable for stress

freezing, with a criticai tempera-
ture of 230° F., but it develops
severe time edge stress as can be
seen in Fig. 6.

Other materiais, such as Catalin

800, Marblette, Marco Resin, and
Castolite may be used. For prob-
lems in which the body force

(weight) is large relative to any
externally applied load, such as in

the study of earth dams and
underground tunnels, gelatin is

used. References 43 to 47 discuss

materiais.

Polariscopes

There are a number of commer-
cial polariscopes available, ranging
in price from $600 to $5000. Ref-
erences 41 and 48 to 51 list some
sources of supply for polariscopes

and one deluxe "home made"
model.
The optics for a polariscope are

usually purchased although the
means for rotating the polaroids

by remote control might be con-
structed by the user. The loading
frame should be arranged for con-
trolled application of load by a re-

mote means so that the fringe

build-up can be watched. There
should also be an arrangement for

bringing any point on a loaded
model to the optical axis of the
polariscope, preferably by controls

at the viewing station.

The loading frame for the polar-

iscope used in the Department of

Mechanical Engineering at the

University of Toronto has a screw

thread arrangement giving coarse

adjustment for tension, compres-
sion, and bending loads, a short

stroke hydraulic piston for actual

(remote) load application, and a

strain gauge dynamometer system
that measures only the load ap-

plied to the model. It permits a

total force of 750 lb. with scale

divisions of Vá lb. The loading

frame (and model) can be moved
horizontally and vertically, by
handwheels located at the viewing
station, for positioning of the

model in the field.

Three Dimensional Stress Analysis

When the loads applied to a flat

model are in the plane of the
model the significant stresses will

also be in that plane, although
perpendicular stresses will exist. If

the model is thin relative to its

general dimensions the principal

stresses will remain constant along
the path of the light and the fringe

pattern will be a true representa-

tion of the state of stress. How-
ever, if the model has excessive

thickness, or if the loads do not
lie in one plane, the value of p—q
may change along the light path
and only an avorage value is indi-

cated in the fringe pattern. Fur-
thermore, with three dimensional
loading the directions of the prin-

cipal stress planes will vary
throughout the body.
On a plane of symmetry in a

body the principal stresses must
lie in the plane and perpendicular
to it. Hence, if this plane is isol-
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Fig. 9. Polariscope using the Strobolume as Hght source. Fringe patterns of
a beam vibrating at 30 c.p.s. may be obtained. (.Photo.: General Radio Co.)

ated, it can be examined in a con-

ventional polariscope with the as-

surance that the observed fringes

represent the differences of true

principal stresses — those in the

plane of symmetry. The principal

stresses normal to the plane will

not affect the fringe formation and
some other approach is required

to determine them.
At the surface of a body where

no externai load is applied one of

the principal stresses is zero and
the other two are in the surface

plane. Again, if this plane could be
isolated and examined in the con-

ventional way, the principal

stresses would be obtained.

One technique for examining the

stresses in a plane using the con-
ventional polariscope is to "freeze"

the stresses as described previ-

ously and then saw the plane, as

a slice, from the model. If the
usual machining care is taken to

prevent the introduction of ma-
chining stress, the frozen stresses

will be unchanged by the slicing.

A compromise must be made on
the thickness of slice taken, since

the fringe orders are reduced when
the slice is made thinner, so as

more nearly to approach uniform
conditions in the perpendicular
direction. If reduced forces are

used to control distortion during
stress freezing the highest fringe

order in the slice may be only
one or two.

A superior material 07 for the
stress freezing technique is known
as Fosterite. It has a high optical

sensitivity, a lack of time edge
stress, and is available in cylinders

up to 6 inches diameter. The cri-

ticai temperature is 194° F. so

that a minimum freezing tempera-
ture of 160° F. is suitable. The
University of Toronto oven, which
measures 2x2x2 feet, requires

about 200 watts for this tempera-
ture. The properties of Fosterite

are outlined in references 51 and
52 and summarized in Table I.

Figure 10 shows a Fosterite

model in the oven after stress

freezing. The model consists of a

hub and a flange, joined by a

conical web section. With the

flange securely bolted, a couple

was applied to the hub in the

form of horizontal forces acting

through wires attached to the hub,
passing over bali bearing pulleys

and to which weights were attach-

ed. Because of the high coefficient

of expansion for Fosterite (200 X
10-u in./in./°C.) the flange was
bolted to a Fosterite ring that was
supported on thin steel rods to

permit free radial movement of

the ring. A Fosterite disc bolted to

the jig and given the stress freez-

ing cycle showed no stress in-

duced by thermal effects.

The load applied to this model
was too high and excessive distor-

tion resulted. A slice from the
plane of symmetry, Fig. 11a, shows
a fringe order of 19 at the outside
web fillet. In subsequent tests the
load was reduced to keep the
maximum fringe number below 10.

Figure llò is the same slice photo-
graphed 16 months later, showing
the lack of time edge stress and
no change in the fringe orders.

The slices were carefully sawed
from the model and then faced in

a lathe, using light cuts with the

slice attached to the face plate by
double adhesive. No polishing was
done, but the slice was placed in

a plate glass tank filled with oil of

the same refractive index for

viewing. In subsequent tests in

this project the conical web was

pierced with small holes and
special techniques were used to

obtain the stresses adjacent to

Fig. 10. Fosterite
model (hub and flange
joined by a conical
web section) in the
oven after stress freez-
ing.
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Fig. 11 (left). Slice
from the plane of
symmetry of the
model shown in Fig.
10 showing excessive
distortion; (a) above,
original photograph;
(b) same slice photo-
graphed 16 months
later.

Fig. 12 (below). Two
Fosterite models used
in an analysis of
stresses in thick-
walled tubes.

path of light anel a series of fringes

may be observed indicating stress

intensity not by fringe order but
by fringe spacing. For each re-

tardation the stress intensity is

obtained from the fringe spacing d
and material constant C as follows:

p—q = C/d
As the value of p—q increases, the

fringe spacing d decreases.

To prevent reflection and refrac-

tion at the model boundary it is

submerged in a mixture of Halo-
wax and Bayol, compounded to

give the same index of refraction

as the model material. A high in-

tensity monochromatic light source
is used with a polarizer, and a
0.010-inch slit provides the sheet

of light. As the intensity of the
scattered light is very low a com-
pletely darkened room must be
used and a photographic exposure

them, but the maximum stress oc-

curred at the hub fillet.

Scattered Light Technique

The problem of examining
stresses on a plane can in some
cases be handled by the scattered
light technique in which a sheet
of light is passed through the
model instead of actually slicing

it
54*55 '86

. The light excites the part-
icles of the plastic model so that
they become secondary sources of

light. of greatly reduced inten-
sity, and may be viewed in a di-

rection perpendicular to the beam.
The effect is strongest where the

light enters the model and dimin-

ishes along its path, particularly

after passing through a region of

high stress. Using a sheet of plane

polarized light, preferably set at

45 degrees from the planes of prin-

cipal stress, interference due to

birefringence takes place along the

Table I. Properties of Materials Used for Models.

Material Temp.
°F.

Sensitivity

p.s.i.

per fringe

E
p.s.i.

Poisson's

Ratio
Creep

Time
edge
stress

CR-39 Room 75-90 295,000 0.41 médium small

Catalin 800 Room 45-50 187,000 0.40 médium
176 1.6 1,500

BT-6 1-893 Room 84 630,000 0.36 large

230 3.2 1,150 0.50 large

Fosterite Room unsuitable high none
185 3 6 2,300 0.48 none

of 10 minutes is required with
Super Pancro-Press Type B film.

Measurement of fringe spacing
must be aceurately done and for

this purpose the University of

Toronto Photoelastic Laboratory
has a microphotometer that mea-
sures light intensity on a spot
0.003-inch diameter. As the photo-
graphic film of the fringe pattern
is moved with micrometer pre-

cision past the eye of the photo-
meter a meter shows the exact
centre of the dark fringe. The
phototube is so sensitive that it

must not be exposed to the bright

part of the fringe pattern.

Figure 12 shows two of the Fos-
terite models used in an analysis

of stresses in thick-walled tubes,

subjected to axial load and inter-

nai pressure, with and without
transverse holes. The study was
made in connection with the eras
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Fig. 13. Model (A) in loading frame
ready for stress freezing: (B) frame for
applying axial load; (C) hook for
weights; (D) connector for internai
pressure; (E) springs holding ilange of
model against bottom plate.

tube of an automatic shell ejec-

tor57
. Figure 13 shows the model

(A) in the loading frame ready
for stress freezing; B is the frame
for applying axial load through
hook C and attached weight, D is

the connection for internai pres-

sure, and E the springs that hold
the flange of the model against the

bottom plate. A rubber membrane
arrangement prevented loss of the

hydraulic oil through the perfora-

tions, while offering no appreciable

restraint on the internai pressure.

Figure 14 shows the model in the

scattered light polariscope. The
letters indicate the high intensity

mercury vapour lamp at A, a filter

at B, collimating lens at C, polar-

izer at D, plate glass tank (before

filling with Halowax mixture) at

E, metal slit at F, and the model
in its special holder at G. Fringe
patterns were photographed from
approximately the same point used
to take Fig. 14.

Figure 15a is a scattered light

fringe pattern for a transverse

plane cutting through the unper-
forated tube shown at the left in

Fig. 12. The tube has not been cut
apart in any way, but it does not
show in Fig. 15a because it is illu-

minated only on the transverse

plane, the light entering from the

left. The pattern frozen in the

model resulted from internai pres-

sure and axial load. The fringe

spacing along the horizontal dia-

meter represents the difference

between the axial stress and the

tangential stress. An increase in

Fig. 14. Model in scattered light po-
lariscope. A, mercury vapour lamp;
B, filter; C, collimator; D, polarizer;
E, plate glass tank; F, metal slit; G,
model in special holder.

stress intensity toward the inside

of the tube is plainly visible. By
using other optical sections the
three stresses, axial, radial, and
tangential, may be found. Figure
15b is a transverse section that

was taken tangcnt to one side of

the perforations. Although the
holes are not visible in the photo-
graph their effect on the fringe

pattern may be clearly seen.

Oblique Incidence

When examining a slice, or a
plane stress model, in the trans-

mission polariscope care is usually

taken to have ali rays in the beam
of light perpendicular to the face

of the slice. However, for deter-

mination of stresses at a given

point it is possible to rotate the
slice about one of the principal

stresses at that point and obtain a
new fringe value58*69 . The method
is more difficult and in some cases

not applicable for slices that are

not from a plane of symmetry, but
may be used for boundary stresses,

particularly when the directions of

principal stresses are known before

slicing60 .

Conclusion

A number of photoelastic tech-

niques have been described briefly

and it may be necessary in a com-
plicated stress problem to use a
combination of these together with
information from the applica-

tions of stress coat or strain

gauges to a metal model. With
careful work and straightforward
techniques an accuracy within 5
per cent may be obtained but
under questionable conditions the
error might be 30 per cent81

. How-
ever, in the latter case it frequent-
ly happens that there might be no
alternative approach to the stress

problem and the photoelastic

method is infinitely better than
none.

In plane stress work there is no
effect on the similarity of stress

distribution between model and
prototype arising from differences

in Poisson's ratio. In three dimen-
sional work, however, these dif-

ferences have a definite, although
usually unknown, effect. In the

stress freezing technique the plas-

tics attain a ratio of 0.5 which is

significantly different from that

of metais, so that attempts have
been made to develop three-

dimensional room - temperature
procedures62

. However, in the dis-

cussion by V. M. Hickson of re-

ference 61, it is pointed out that
errors caused by differences in

Poisson's ratio are not as significant

in the maximum principal stress

as in the lesser ones, and that
some interpolation might be done
between models made of materiais

having different values of the ratio

if the effect became important.

Fortunately many problems can
be treated with sufficient accuracy
using CR-39 plastic in a trans-

mission polariscope and the speed
of this method makes it attractive.

In the problem of the gas tube for

the automatic ejector it was desir-

able to have the maximum amount
of perforation, for gas discharge,

without increasing stress concen-

tration unduly. For this study the

tube was considered as a flat plate,

Fig. 15. (a) Left, scattered light fringe pattern for transverse
plane through unperforated tube. (b) Pattern for trans\erse
section tangent to one side of perforations in tube.
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Ioaded in compression, with vari-

ous arrangements of holes in-line

and staggered63
. Figure 16 shows

a plate carrying a vertical com-
pression load while Fig. 17 and 18

are enlargements of the in-line and
staggered arrangements.

The results of this investigation

showed the stress concentration
factor for the in-line arrangement
remained at about 1.65 as the ratio

of hole area to net area increased

(closer hole spacing) while the
factor for the staggered arrange-
ment rapidly increased with in-

crease of area ratio beyond 0.30.

In the measurement of loads,

dynamometer rings are frequently
used, with strain gauges cemented
on the inside and outside of a
metal ring. Since the strain gauge

culation of these stresses is quite
tedious but the polariscope pro-
vides a very convenient method.
Sometimes stresses exist that

are unsuspected until failures

begin to appear. For example,
there is a surface tension stress

adjacent to a large compression
contact stress. This stress was the
cause of fatigue failures in rail-

road axles where the car wheels
were shrunk to the shaft, until a
combination of redesign and arti-

ficially induced surface compres-
sion stress eliminated the trouble.
The tension stress was demon-
strated photoelastically by a frozen
stress model in reference 39, but it

is also shown in Fig. 19, using a
plane compression load on CR-39.
The 1.8 order fringe at A repres-

Fig. 16 (Ieft). Plate
carrying a vertical
compression load.

ents a tension stress of 790 p.s.i.

developed by the (average) 2140
p.s.i. compression stress at the
contacting surface.

Many stress problems remain
that cannot be solved by the
photoelastic method; some of these

may never attain solution, others

await the ingenuity of the photo-
elastician to devise new or im-
proved techniques. From the ex-

amples included in this paper and
those given in the bibliography it

is evident that in many instances

photoelasticity can be of great
assistance to the design engineer
and that the day is not far off

when the polariscope will be a
necessary tool, not a luxury.

(DISCUSSION—see page 34)
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A Complete Sanitation Program

for Metropolitan Toronto

L. B. Allan, m.e.i.c.

Commissioner of Works,

Municipality of Metropolitan Toronto.

Following the establishment of a metropolitan forni of

government in the Greater Toronto area a master plan was
developed to provide adequate water and drainage facilities

throughout this area of rapid growth.

In recent years industrial and
residential expansion in the metro-

politan Toronto area has been

spectacular, perhaps as rapid as

any city in North America. Since

the war, the population of Tor-

onto and its twelve surrounding

munieipalities has shown an in-

tense growth — from 900,000 to

over 1,250,000. Of this increase,

vcry little has occurred within the

city proper, but the population of

some of the suburban munieipal-

ities has more than doubled. For
instance, the population of the

township of North York increased

from 38,000 in 1948 to over 130,000

in March, 1955. The growth in

population of the suburban muni-
eipalities shows no sign of abating.

Coincident with the rapid expan-

sion of the Toronto area has come
a tremendous demand for services

of ali types, which was one of the

compelling reasons necessitating

the establishment of a metropol-

itan form of government in the

Greater Toronto area. Paramount
in the service requirements was a

demand for sewage disposal facil-

ities which it had been demon-
strated could not be provided by
the individual efforts of the sepa-

rate munieipalities or by reliance

upon the process of mutual assist-

ance and cooperation.

The city of Toronto, for ex-

ample, supplied sewage treatment
facilities for the village of Forest
Hill and the town of Leaside, and
accepted some sanitary drainage
from the townships of North York,
York and East York, ali of whom
paid trunk sewer and outlet

charges for the accommodation
provided. The township of Etobi-
coke had agreements with the
town of Weston, the village of
Long Branch, and the Union Sew-
erage Commission (Mimico and

Read at the 69th Annual General and
Professional Meeting of The Engineering
Institute of Canada, Toronto, May 1955.

New Toronto) for treatment of

sanitary drainage. With the tre-

mendous increase in population in

the townships of Etobicoke, Scar-

borough and North York, short-

age of water and sewerage accom-
modation in these munieipalities

was partieularly severe. At this

time the city and the munieipali-

ties through agreements endeav-
oured to give sewer and water ac-

commodation within their ability

to cope with the situation.

The problems presented by the
above-mentioned c o n d i t i o n s,

among others, finally became
acute and required an immediate
remedy. Realizing the problem the

city made application to the On-
tário Municipal Board for amal-
gamation of the twelve adjoining

suburban munieipalities and itself.

After a complete and exhaustive
investigation of existing conditions

the Ontário Municipal Board, in

a report signed by its chairman,
Lorne Cumming, and its vice-chair-

man, W. J. Moore, placed its find-

ings and recommendations before

the Government of Ontário. These
recommendations were used by
the Provincial Government as the

basis of "Bill 80", which, after re-

ceiving Royai assent on April 2,

1953, became "The Municipality
of Metropolitan Toronto Act."
The local munieipalities which

together constitute the new muni-
cipality of metropolitan Toronto
are shown in Fig. 1 and listed in

Table I.

The Municipality of Metropoli-
tan Toronto Act provided that on
and after January 1, 1954, respon-
sibility for ali sewage treatment
within the metropolitan area rested

with the new metropolitan Cor-

poration, and no member muni-
cipality would be permitted after

that date to operate, plan, or own
any sewage treatment works.

To enable the new Corporation

to meet its obligations under the

act, it additionally provided that,

on the date mentioned, ali rights

and titles to sewage treatment
works, sewage pumping stations,

and trunk sewers owned by area

munieipalities or boards thereof,

and designated by by-law of the

metropolitan council, were to be
transferred to the municipality of

metropolitan Toronto, which, along
with the physical structures, as-

sumed ali outstanding debt, and
ali rights or obligations imparted
by existing agreements, easements,
etc.

One of the first steps taken by
the new administration was the
engagement of a firm of consulting

engineers to present recommenda-
tions for a master plan to provide
the much needed water and
drainage facilities throughout the
metropolitan area, in as orderly a
fashion as possible, and in a man-
ner that would keep the works
program within the financial abil-

ity of the metropolitan Corpora-
tion. On January 30, 1954, the
firm of Gore and Storrie presented
its report to the metropolitan
works committee, which forward-
ed it to the metropolitan council,

embodying a priority list for the
works as recommended by the
commissioner of wTorks.

Existing System

Most of the existing sewers in

the metropolitan area are of the
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combined type, in which the sani-

tary and industrial wastes and sur-

face water are collected and car-

ried away together in the same
sewers. The construction of sewers

of sufficient capacity to earry the

combined storm and sanitary flow

to a single point of disposal is not

economically feasible and, conse-

quently, the usual practice is to

convey an amount equal to 2%
times the normal dry weather flow

to the sewage treatment plant, and
to discharge the remainder of the

flow to nearby watercourses or

lakes.

In metropolitan Toronto there

are many watercourses into which
storm flow may be discharged

without nuisance, but many of

them are so small that the over-

flow from a combined gewer sys-

tem would be objectionable be-

cause of pollution carried into the

streams during such overflow

periods. Accordingly, metropolitan

Toronto has adopted the policy

that in the future ali sewers in

the area will be separate, i.e.,

sanitary sewage is carried in one
set of sewers and storm water
runoff in another. Coupled with
the resulting improvement in

stream conditions will be the sav-

ing in the size of sewage treatment
plant facilities, with the elimina-

tion of the extra 150 per cent load
delivered to the plants by com-
bined sewers designed to intercept

g^-times dry weather flow.

Table I. Municipalities Constituting Metropolitan Toronto

Area Population
Municipality Acres Sq. Miles March, 1955

City of Toronto 22,287 34.82 682,415
Township of York 5,050 7.89 106,695
Township of East York 3,747 5.85 68,812
Township of North York 44,588 69.65 130,766
Township of Scarborough 45,012 70.33 95,706
Township of Etobicoke 27,312 42.67 83,169
Town of New Toronto 659 1.02 11,207
Town of Mimico 500 .78 12,383

Town of Leaside 1,126 1.75 16,873
Town of Weston 622 .97 8,569

Village of Forest Hill 739 1.15 18,664
Village of Swansea 682 1.06 8,718
Village of Long Branch 750 1.17 9,263

Totais 153,074 239.11 1,251,840

Prior to formation of the metro-
politan corporation, proper engi-

neering design of sewer systems

was, in many cases, not possible

because of artificial municipal
boundaries. Where joint services

were required, neighbouring muni-
cipalities often could not find a
basis for determination of respon-

sibility; down-stream communities,
whose treatment facilities already

were inadequate or overloaded,

were obliged to refuse sanitary

drainage from their up-stream

neighbours and sewers in áreas

which provided natural outlets for

storm drainage from up-stream

communities were inadequate to

serve the neighbour, so that some
up-stream áreas bordering heavily

developed sections down-stream
became virtually impossible to

drain from an economic stand-

point. In short, no long-range view
was possible and the end result is

the existence of a non-integrated
system; sewers in one municipality
draining large áreas toward an-
other municipality, and into which
they logically should continue to

flow, instead are intercepted by
pumping stations, or a series of

pumping stations, which pump the
flow back, often by long and com-
plicated systems, to a sewage treat-

ment plant upstream. In many
cases the plant effluent then flows

back in an open stream often

through the municipality which
originally refused to accept the

sewage. This condition cannot be
corrected immediately but will

gradually be improved with the

construction of a metropolitan sys-

Fig. 1. Municipal boundaries of Met-
ropolitan Toronto.
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Fig. 2. Existing trunk sewers and
sewage treatment plants.

tem designed to serve ali áreas

with equal and adequate facilities.

Existing Sewage Treatment Plants

There are nineteen sewage treat-

ment plants within the borders of

metropolitan Toronto, as indicated

in Fig. 2. A list of these plants

is given in Table II.

The foregoing plants, with the

exception of the R.C.A.F. plant at

Downsview, and the Don Mills

plant, were assumed by Metro-
politan Toronto By-Law No. 36 on
January 1, 1954, as authorized by
the Municipality of Metropolitan
Toronto Act. The other two plants

were not assumed as they were not

owned by an area municipality at

the time the by-law was passed.

Ali of the above-mentioned
treatment plants, with the excep-

tion of Weston, are of the activat-

ed-sludge type, the latter being a

bio-filtration installation. The
main plant, at the moment, pro-

vides primary sewage treatment

only, with the second stage, i.e.,

installation of aeration tanks,

secondary settling tanks, etc, at

present under design.

Sewage may be broadly defined

as "water-carried wastes", and its

character depends upon the rela-

tive amount of water and the

composition of wastes. Wastes
from residential and commercial
áreas do not vary a great deal in

composition or in quantity per

Table II. Sewage Treatment Plants in Metropolitan Toronto

Capacity
Name of Plant (M.g.d.) Constructed by Location

Main (Ashbridge's Bay) 84. (D.W.F.) City of Toronto Ashbridge's Bay
210. (Storm)

North Toronto 7.5 City of Toronto Don River
Glendale 3.0 North York Twp. West Don River

Armour Heights 0.24 North York Twp. West Don River

Gwendolyn 0.15 North York Twp. West Don River

Don Mills 1.4 North York Twp. East Don River

Jane-Wilson 0.15 North York Twp. Black Creek
Baker Downs 0.42 North York Twp. Black Creek
Delray 0.75 North York Twp. Black Creek
Downsview 0.75 R.C.A.F. Black Creek
Weston 2.7 Weston Humber River

Rockcliffe 2.5 York Twp. Black Creek
Swansea 0.5 Swansea Humber River

Etobicoke 3.0 Etobicoke Twp. Mimico Creek
Mimico 2.4 Mimico Mimico Creek
Long Branch 0.75 Long Branch Etobicoke Creek
Todmorden 1.5 East York Twp. Massey Creek
Danforth Park 1.0 East York Twp. Massey Creek
Pharmacy Avenue 2.25 Scarborough Twp. Massey Creek

capita. Wastes from industrial

establishments, however, may vary
a great deal.

Sewage treatment consists essen-

tially of the removal of the wastes

from the sewage so that its water
content, which is used as the car-

rier of the wastes, can be safely

discharged into the receiving

waters. There are numerous pro-

cesses involved in the treatment
of sewage, and the degree of treat-

ment to be accomplished depends
upon the processes or the combina-
tion of processes utilized. Primary
treatment consists of the removal
of the heavier solids from the sew-
age, usually by means of screen-

ing, settling of grit, and sedimenta-

tion. Secondary treatment con-

sists of the removal of the finer

solids and colloidal matter and is

generally accomplished by means
of a bacteriological process involv-

ing oxidation and sedimentation.

Treatment plants of the primary
type remove 50 to 55 per cent of

the suspended solids and about 35

per cent of the biochemical oxygen
demand. Secondary treatment
plants can accomplish reductions

of 90 per cent or more.

In addition to the treatment of

the sewage to provide a good ef-

fluent for discharge into the lake

or stream, provision must be made
for the disposal of the wastes as

they are removed from the sew-

age. The first step is usually anae-

robic digestion in heated tanks
which reduces the solids by 45 to
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50 per cent. The digested sludge

can then be dewatered on vacuum
íilters, heat dried and disposed of

as a fertilizer, or burned.

A treatment plant with second-

ary treatment to serve a popula-
tion of one million persons will

produce daily about 2,500 tons of

raw sludge, 1,250 tons of digested

sludge, 500 tons of sludge as de-

watered on vacuum íilters, 135

tons if heat dried, or, if burned, 25

tons of ash. It is quite apparent
that the volume of wet sludge,

even if digested, is great and if not
hauled to farms and deposited on
the land, requires that drying or

incineration facilities be provided.

The main sewage treatment plant

at Ashbridge's Bay has facilities

for either burning or heat drying
the sludge.

The provision of complete treat-

ment of the sewage to remove 95

per cent or more of the suspended
solids and biochemical oxygen de-

mand, together with chlorination

of the effluent is planned for the

main treatment plants to serve the

metropolitan area.

The construction of eight treat-

ment plants in the township of

North York, as listed in Table II,

scattered as they are over an area
approximately double that of the

city of Toronto, has served a use-

ful purpose, but does not constitute

a permanent solution for the dis-

posal of sewage in that area of

metropolitan Toronto. These plants

have been constructed with a min-
imum of expense, on the under-

standing that eventually they

28

Fig. 3. Ultimate trunk sewers and
sewage treatment plants.

would be abandoned and the sew-
age conveyed to adequate plants

near the shore of Lake Ontário. In
ali cases, they are located in the
river valleys, which will enable
them to be taken out of service

when sanitary intercepter sewers

are installed in those valleys. The
reason for the construction of

numerous small plants was the

pressure of development over a
wide area. Some of them were in-

stalled and paid for by land sub-

dividers since they were less ob-
jectionable and less expensive than
individual septic tanks, which
would have been the alternative

in an unsewered area.

Sewage Treatment in the Future

The main sewage treatment
plant at Ashbridge's Bay, which
provides only primary treatment
at present, was constructed with
the approval of the Ontário De-
partment of Health, which body
directed that the installation of

secondary treatment facilities must

be commenced within four years
of the time the primary plant was
completed. Consulting engineers
have now been engaged by metro-
politan Toronto to prepare plans
for the immediate construction of

this second stage, and extension of

the sea wall protecting the site

from Lake Ontário is presently
underway at an estimated cost of

$200,000.

The main plant will be enlarged
eventually to serve a population
of one million persons, with a dry-
weather flow capacity of some 120
million gallons per day. This plant
will serve the entire Don River
watershed within the metropolitan
Toronto limits, except for a small

portion of the flow which will con-

tinue to be treated at the North
Toronto sewage treatment plant.

To serve residents in the Hum-
ber River and Mimico Creek
watersheds, construction of a sew-

age treatment plant near the mouth
of the Humber River has been
recommended.
This plant will finally receive

sewage from the village of Swan-

Table III. Current Authorized Sewage Treatment Projecta.

Plant Estimated Cost Work to Start

Main Plant $26.000,000 1954

Humber Plant 14,000,000 1954

Highland Creek Plant 12,000,000 1954

Mimico Plant (Addition) 300,000 1954

Rockcliffe Plant (Temporary Addition) 175,000 1954

Weston Plant (Temporary Addition) 125,000 1954

Long Branch Plant 1,000,000 1955

North Toronto Plant (Vacuum Drying) 400,000 1955

Etobicoke Plant (Addition) 1,000,000 1955

TOTAL $55,000,000
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Fig. 4. Storni trunk sewer construction.

sea, the township of York, that

part of the township of North
York west of a height of land in

the vicinity of Dufferin Street, the

greater part of the township of

Etobicoke, and a section of the
westerly part of the city of Tor-
onto, presently draining to the
main plant at Ashbridge's Bay.
Ultimately, it is expected that the
plant will have a capacity of 87.5

million gallons per day, and serve

a population of 800,000.

The North Toronto plant will be
continued in operation, with its

present overload relieved by con-
struction of a sewer link to the in-

terceptor leading to the main
plant. Modern sludge handling
equipment will be installed to re-

lieve a serious situation develop-
ing at present with regard to; dis-

posal of sludge.

A third major plant will be con-
structed at the mouth of the High-
land Creek, at the easterly end of

the township of Scarborough. It

will ultimately serve an area of
some 23,000 acres, including the

land assembly area at Malvern.
Construction of this plant is now
underway, with the initial unit de-

signed to provide complete treat-

ment for four million gallons of

sewage per day. It is expected

that its capacity will have to be
doubled in a very short time, and
that further enlargements will be
made as development of its drain-

age area proceeds.

A further plant at the mouth of

the Rouge River may be con-

structed at some date in the future,

to serve Pickering township, to the

east of Scarborough, and a small

part of metropolitan Toronto.
The following plants will remain

in service for a number of years,

with possibly some expansion of

facilities: Etobicoke, Glendale,

Weston, Mimico, and Rockcliffe.

The Long Branch plant is sev-

erely overloaded, and considera-

tion is being given to its improve-
ment or its abandonment, and
construction of an entirely new
plant, probably in conjunction
with the township of Toronto,

which adjoins metropolitan Tor-
onto on the west, to serve the

lower Etobicoke Creek valley.

Table III outlines current sew-
age treatment projects, as author-

ized and given priority by the
Metropolitan Toronto Council.

Metropolitan Trunk Sewer System

On July 1, 1954, metropolitan
Toronto, under by-law No. 144, as-

sumed control of trunk sewers
indicated on Fig. 2, asserting

powers vested in it by the Muni-
cipality of Metropolitan Toronto
Act. Às may be seen from the
plan, most sewers which drained
sewage from a neighbouring muni-
cipality were assumed by the
metropolitan Corporation, in an
attempt to eliminate one difficulty

which past experience had indic-

ated would stifle development.
Other major interceptors were
assumed on the basis of the area
served by the sewer. Because of

the combination of sanitary and
combined systems in the
pointed out earlier in this paper, it

was not possible simply to classify

every sewer above a certain dia-

meter as a trunk sewer. Careful
consideration was given to this

problem before the decision was
reached as to which sewers would
be classified as metropolitan
trunks, and consultations were
held with the municipal engineers
of each of the area municipalities.

Plans for the extension of the
trunk system are now well ad-
vanced, and in some instances, con-
struction is under way. Figure 3
illustrates the proposed intercep-
tor sewer extensions, which will,

in the main, follow the river
valleys.

Table IV lists the various pro-
jects and their value.

The Highland Creek trunk is at
present nearing completion, having
been designed by the township of
Scarborough, engineering depart-
ment, and checked by the metro-
politan works department. It is

expected to extend from the new
plant at the mouth of Highland
Creek to Brimley Road and Law-
rence Avenue, early in 1956.
The Black Creek trunk, which

extends from our Rockcliffe sew-
age treatment plant to our Baker
Downs sewage treatment plant,
along the valley of Black Creek, is

now well advanced in the planning
stage. Preliminary surveys are
complete, soil boring work has been
carried out, and will be further
extended in the near future. Con-

29

Table IV. Extensions to Trunk Sewers.

Sewer Estimated Cost Work to Start

Highland Creek Trunk $ 7,000,000 1954
Black Creek Trunk 1,400,000 1954
Humber River Trunk 2,800,000 1954
Coxwell Trunk 2,800,000 1954
Humber Valley Trunk 500,000 1954
Etobicoke Trunk 1,250,000 1956
Massey Creek Trunk 740,000 1957
West Branch Don River Trunk 2,100,000 1956
Don River Trunk 510,000 1959
Wilket Creek Trunk 900,000 1956
High Park Trunk 450,000 1960
East Branch Don Biver Trunk 2,526,000 1956

TOTAL $22,976,000
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struction will be well advanced by
the end of 1956.

The Humber River trunk sewer,

extending from the river mouth to

a point near Lambton golf course

will be started early in 1956.

The Coxwell trunk extending

from the main plant at Ash-
bridge's Bay northerly to the Don
River in East York has been turn-

ed over for design to consulting en-

gineers. Soil investigations are cur-

rently in progress for this 96-inch

diameter sewer, which is proposed
to be constructed in tunnel, at

depths up to 160 feet below sur-

face levei. Experts in soil me-
ehanics have been engaged to

interpret the findings of the drill-

ing contractor, in order to advise

the proper structural design, and
to predict the method of tunnel-

ling most likely to be found neces-

sary. Tenders are to be invited

shortly.

The Humber Valley trunk,
authorized for 1954 commence-
ment, is now completed, and
extends sanitary drainage facilities

some 1% miles northerly along
the Humber River from a point

south of Summerlea golf course.

Temporarily, sewage from the area

served by this sewer will be
treated at our Weston sewage
treatment plant.

The Etobicoke trunk is a north-

erly extension of the Humber
River trunk, and will extend from
Lambton golf course to a point

north of the town of Weston.

The next four projects in the

list, the Massey Creek, the West
Don River, the Don River and
the Wilket Creek trunks, as well

as the East Don River trunk, form
the Don River drainage system,
radiating out from the northern
terminus of the Coxwell trunk
sewer. Their design and con-
struction will follow commence-
ment of the Coxwell trunk,

which provides their outlet and
a connection with the main sewage
treatment plant. The East Don
trunk, however, has been ad-
vanced to 1955. In a recent de-
cision, the metropolitan council
refused to permit further develop-
ment of small sewage treatment
plants proposed by subdividers,

and proposed instead the imrae-
diate installation of the perman-
ent trunk sewer. This interceptor

will provide a drainage outlet for

15,000 acres in the township of

North York.
The High Park trunk is design-

ed to intercept flow from the

northwest section of the city of

Toronto, and may drain an area
of approximately 2,500 acres. Its

construction is set for the future,

after preliminary development of

the Humber plant.

Storm Drainage

As authorized by metropolitan
council, storm projects are:

Estimated Work
Project Cost to Start

Open Creek Channel. . . $1,000,000 1954
North Toronto Trunk. . 1,100,000 1954
North York Trunk 2,000,000 1954

As yet, the metropolitan Corpor-

ation has not assumed any storm
sewers as such, preferring to give

the matter careful study before

making a decision. Because of their

purpose, storm sewers tend to be
larger, and more costly, than sani-

tary trunks. Therefore, metro-
politan Toronto will try to keep
ali sizeable watercourses open
within the newly expanding áreas,

to avoid capital cost of construc-

tion of these large sewers at the

present time. However, two major
storm drainage projects are in-

cluded in metropolitan Toronto's

works program. Areas drained are

outlined on Fig. 4. Both sewers

are urgently required to permit
development of a considerable area

of the township of North York.

The North Toronto storm trunk
will remove storm water from the

North Toronto combined sewer
system, and thus relieve the North
Toronto sewage treatment plant.

Several creeks are to be inter-

cepted at the point where they
enter the present North Toronto
system and be diverted along a

former creek bed by open channel
and by piping where necessary.

It is hoped to make it an attrac-

tive feature of the city of Tor-
onto^ parks system by the use of

proper landscaping. Work is now
under way on this project. The
removal of creek water from the

North Toronto trunk system will

create capacity in those sewers
for draining sanitary sewage from
a large area of North York.

The North York storm trunk
will intercept a number of creeks

at present flowing from North
York into York township, the vil-

lage of Forest Hill, and the city

of Toronto, and discharge the

flow to Black Creek, a tributary

of the Humber River. Major re-

lief will be given to overloaded
sewers in York township and
Forest Hill by this project. Three
contracts have already been
awarded on this work.

Another function which was
given to metropolitan Toronto
under the act was the supervision

of design, construction and main-
tenance of ali works draining to

metropolitan watercourses, trunk
sewers, or sewage treatment
plants. As a result, during the
period since January 1, 1954, ali

thirteen area municipalities have
submitted plans of proposed drain-

age works to the metropolitan
administration for approval of

design and financing. The chief

advantage is the establishment of

uniformity throughout the area in

sewer design, as well as an overall

control of expenditure which
maintains metropolitan Toronto's
splendid financial position. Con-
struction standards have been left

to the area municipalities to en-

force, for a large inspection staff

would be required to oversee ali

works in the area and in ali cases

the various municipalities have
well trained and experienced per-

sonnel.

Associated with the foregoing,

ali new land subdivisions are re-

viewed for the metropolitan Tor-
onto planning board and a report
made about availability of sani-

tary drainage and treatment facil-

ities. Recommendations and com-
ment are also made on surface

drainage requirements.

In the field of industrial waste,
regular inspection of abattoirs,

tanneries, refineries, soap works,
etc, are made.

In conclusion, a brief summa-
tion of the points brought out by
this paper might be in order. We
have seen that the Toronto area
is one of the fastest expanding
districts in North America; that
the rapid expansion is creating

tremendous difficulties in many
fields of public services, particu-

larly water supply, drainage and
sewage treatment, and transpor-

tation. Because the city of Tor-
onto and its suburbs were experi-

encing difficulty in finding the way
to provide the area with the ser-

vices it needed, the municipality

of metropolitan Toronto carne into

being.

Metropolitan Toronto at once
engaged competent experts to set

out a master plan for the pro-

vision of the services, with the

financial resources of the entire

area now available to back the

debenture debt which must be

assumed to pay for them.

(Continued on page S6)
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Radar Echoes

from the Aurora

and the use of

Doppler Techniques

A. G. McNamara,

National Research Council,

Radio and Engineering Division.

The history of radio reflections

from aurora is quite young. In
Norway in 1940, Harang first ob-
served unusual echoes at times of

aurora using a frequency of 40
Mc/s. These "aurora echoes" oc-

curred at frequencies at which
normal ionospheric echoes could no
longer be obtained, i.e. in the VHF
range, from 30 Mc/s. to several

hundred megacycles.
World war II saw the advent of

high-power VHF radar, and after

the war some of this equipment
became available for research pur-
poses. Since then, aurorai radar
studies have been pursued strongly
in Canada, Norway, and the United
States and in England. At Saska-
toon, where visual studies have been
carried on for many years, radar
observations of aurora were begun
by Currie, Forsyth and Vawter in

1948.
The Aurora

Canada is very well situated for

aurorai observations as may be
seen by referring to the map
(Fig. 1). The aurorai zone is the

region in which the visible aurorai

occurrence is most frequent. This
zone is a roughly circular annulus of

about 23° radius centred at the

geomagnetic pole. The geomagnetic
pole, which is defined by the main
part of the earth's externai magnetic
field, is not coincident with the

magnetic dip pole, but is actually

situated near Thule in Greenland.

The magnetic control of aurorai

occurrence arises because the high

speed particles which enter the
atmosphere to produce the aurora,

are charged particles and hence are

constrained to follow certain paths.

The high-speed primary particles

strike the air molecules during their

passage through the atmosphere
and excite and ionize them. The
visible light which is emitted is

called the aurora. The lower edge
of aurorai ares and bands are

remarkably constant in height —
some 94 per cent of ali auroras lie

between 90 and 130 km. above the

earth, the most frequent height

being 108 km. (100 km. = 62 miles.)

The ionized particles within the

aurora are mainly positive ions of

oxygen and nitrogen and (negative)

electrons. The index of refraction

of a médium is modified by the
presence of free charged particles.

This effect can be very pronounced
at radio frequencies with the charge
densities encountered in the iono-

sphere. The index of refraction (in

the absence of an externai ma-
gnetic field) is given by

where e = the electric charge of the
ion.

m = the mass of the ion.

f = the frequency of the elec-

tromagnetic wave.
N = the number density of the

ions.

From equation 1 it is apparent
that the deviation from free-space

propagation is inversely propor-
tional to the mass of the ions

present. Hence, since the positive

ions are of the order of 30,000
times the mass of the electrons, the
interaction with the electromagnetic
wave will be due almost entirely to
the free electrons.

Actually the reflection process is

complicated by further considera-
tions such as the size of the electron

cloud relative to the wave length
employed, the density of the cloud,
the density gradient within the
cloud, the geometrical shape of the
cloud, and its orientation with
respect to the transmitter and the
receiver.

The author discusses the theories of radio reflection from
the aurora, which has been studied extensively by radar

and Doppler techniques only in very recent years. It is con-
cluded that aurorai radar observations can provide inform-
ation not only about the aurora itself, but also about the

physics of the upper atmosphere and radio propagation in

the ionosphere.
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A criticai reflection process, similar

to that which occurs at normal
ionospheric layers, has been sup-
ported by Currie and Forsyth to

account for aurorai echoes. If the
electron density becomes sufficiently

high to reduce the refractive index,

n, to zero or to negative values, then
the wave cannot penetrate the
ionized region and total reflection

occurs. This is called the criticai

electron density and its value may
be found from equation 1. The
condition is that

Ne 2

»

Fig. 1. Canada is well
situated for aurorai ob-
servations, as indica ted
by this map, which
shows the aurorai zone,
in which visible aurorai
occurrence is most fre-

quent. The relative po-
sitions of the geomag-
netic, magnetic dip,
and geographic polés
are also shown.

or, the limiting criticai density is

Nc =^^ = 1.24xl0-8
f

2 ....(3)

If this reflection process is assum-
ed to be valid, the reflection of 106
Mc/s. waves implies an electron

density of 1.4 x 10* electrons/cmJ .,

at least within small volumes of the
aurora. This value may be com-
pared with the normal maximum
electron density of the E-layer which
is of the order of IO5 electrons/cmJ

.

The first VHF radar equipment
operated at Saskatoon produced
50-kilowatt 35-microsecond pulses

at 106 Mc/s. with a highly direc-

tional antenna. Later, a similar

radar on 56 Mc/s. was added to

permit dual frequency operation.

More recently, a 196 Mc/s. set and
a 91 Mc/s. Doppler radar have also

been employed.

In Ottawa several years ago,

during the course of the National
Research Council's meteor radar
program, aurorai echoes were ob-

served several times with the 200-

kw. meteor radar operating at

33 Mc/s.
Figure 2 shows the observed

distribution of echoes obtained at

Saskatoon, corrected to take account
of the variation of aurorai occur-

rence with position. The presence of

the máxima and minima are due
largely to the lobe structure of the

radar beam. Superimposed is a

curve representing the theoretical

distribution (for a height of reflec-

tion of 105 km.) which would be
expected. In azimuth, the maximum
echo occurrence is centered at

geomagnetic north.

A vitally important observational

fact is indicated in Fig. 2. Echoes
cannot be obtained, even from the

most intense auroras, when they are

at high angles of elevation from the

radar station. With the VHF radars

at Saskatoon, echoes have never

been obtained from aurora at eleva-

tion angles greater than about 18 or

20 degrees. This strong "attenua-

tion" effect is clearly shown in

Fig. 2 by the deficiency of echoes

in the second lobe.

Figure 3 gives a graphical descrip-

tion of the echo geometry, showing
how echoes are obtained at ranges

of 350 to 1150 km. Angle-of-arrival

experiments at Saskatoon have

shown that the reflecting regions lie

in a thin layer of very constant
height at about 105 km. This height
agrees closely with the lower border
of most visible aurorai forms. The
orientation of the main part of the
earth's field (the dipole field) is also

shown. It is along these lines of

magnetic force that the incoming
primary high speed charged particles

travei.

At present there are three entirely

different theories of the reflection

process which attempt to expiain
the absence of echoes at high angles.

These may be described as (1) the

ground scatter theory, (2) the

coherent scatter theory, and (3) the
absorption theory. Harang, in Xor-
way, has proposed that a forward
reflection occurs to the ground via

sporadic E-type clouds of ionization

which are associated with aurorai

disturbances. The radiation strikes

the ground and some of it is scat-

tered back over the same path to

the transmitter. In a manner ana-

logous to oblique ionospheric reflec-

tion at lower frequencies, the ionized

clouds will only reflect waves of a
given frequency when the product
of the criticai frequency of the

cloud and the secant of the angle

of incidence on the lower surface

of the horizontally stratified cloud
is equal to or greater than the fre-

quency of the wave employed. By
the angle-of-arrival measurements
at Saskatoon, we have shown that
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the echoes observed at Saskatoon

do not arise by such a process, but
rather are the result of direct

reflections from ionospheric regions.

The other two reflection processes

involve direct reflection. The co-

herent scatter theory of Moore and
Booker assumes that the aurorai

ionization is in the form of long

trails oriented along the lines of the

magnetic field. Furthermore it is

assumed that the ionization density

is less than the criticai value.

When the radiation is incident

normally upon these trails, the

reflected signal is enormously en-

hanced by virtue of coherent re-

radiation by ali the electrons in the

trail. This perpendicularity condition

can only be satisfied in certain

regions northward of the radar

station.

The absorption theory, proposed

by Forsyth and Currie, postulates

that a strongly absorbing region

must exist below each reflecting

centre, and that the re-radiation

pattern of the electron clouds is

omnidirectional. At low angles of

elevation, the radio waves can pass

above the absorbing region and
meet the reflecting cloud. At higher

angles, the waves must pass through
the absorbing region and are lost.

At present the observational evi-

dence seems inadequate to exclude

one or the other of the latter two
theories.

Doppler Techniques

A new line of radio investigation

of aurorai reflections has been em-
ployed within the past few years.

This is based upon the use of

Doppler radar techniques. With this

type of apparatus, a signal is

transmitted whose frequency and
phase are accurately controlled by a

continuously-running precision

Fig. 2. Observed distri-

bution of radar echoes
obtained at Saskatoon.

Fig. 3. The geometry of
aurorai radar reflec-
tions.

two reference signals phased at 90

degrees. The phase relation of the

resulting two audio output signals

indicates the direction of motion
of the target, i.e., whether the

Doppler shift is positive or negative.

To record and analyze the signals

returned from the aurora, a spectrum
analyzer was designed to display the

spectrum of the echoes in a form
suitable for rapid recording. A
sideband separator circuit differ-

entiates between the positive and
negative Doppler components and
directs them toward their respective

bank of five tuned audio circuits.

The centre frequencies of the five

tuned amplifiers in each bank are

staggered uniformly across the audio

passband. The outputs of the tuned
amplifiers are rectified and applied

to individual milliammeters which
are photographed simultaneously

by a single-frame electrically-operat-

ed camera. The meter readings are

used to plot graphs showing the

spectra of the signals.

The spectra obtained exhibit two
types of frequency shift. Firstly, the

transmitted spectral line is broaden-

crystal oscillator. The returning

echo signal is mixed with this

reference frequency in the receiver.

If the two differ in frequency, their

beat note emerges from the receiver

as an audio frequency note which

is the Doppler shift. If the frequency

shift of the transmitted radiation is

produced by a moving target, the

Doppler beat is related to the

radial velocity component of the

target by

2v
(4)

the radio frequencywhere X is

wavelength.

In the apparatus employed, X =
3.31 metres (90.7 Mc/s.) and hence

v = 1 .65 fD metres/sec. • (5)

This radar was actually a "double-

Doppler" radar in which two co-

herent detectors are supplied with

ed, more or less symmetrically, to

widths of from fifty to perhaps

several hundred cycles. The widths

may be correlated with theoretical

deductions about turbulence, target

duration, or expansion and collapse

of ionized surfaces under the action

of diffusion and recombination.

Secondly, en masse shifts of the

spectrum are observed which can be

correlated with the movements of

the entire aurorai formation.

Conclusion

In conclusion, it may be stated

that aurorai radar observations

can provide not only information

about the occurrence, structure, and

origin of aurora, but also about

the physics of the upper atmo-

sphere and radio propagation in the

ionosphere. \/
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The Tide and the Crisis

By G. E. Hall, President, University of Western Ontário, London, Ont.

The Engineering Journal, December 1955 issue, page 1671

K. F. Tupper, M.E.I.C.i

Dr. Hall has pointed out very
clearly the situation which will

arise in just a few years' time. He
has also referred to the various

ways in which the situation may
be met, which are three in number.
The first way is by exclusion. We

can keep the would-be university

students out. This can be done by
raising admission standards, by
setting admission quotas, by rais-

ing tuition fees, or by some com-
bination of these methods. I share
Dr. Hall's emphatically stated

opinion that excluding students is

not an acceptable solution.

The second way is by dilution.

We can revert again to the position

which prevailed between 1945 and
1950 when universities had too
many students and not enough
teachers. This way is also not an
acceptable one. When I was a
student at the University of Tor-
onto the ratio of students to pro-

fessors in the faculty of applied
science and engineering was about
23:1. For many years during that
period the ratio was near this

value. During the period of post-

war veteran "bulge" the ratio of

students to professors rose beyond
100:1. At that time we had the
almost ridiculous situation that
students were receiving lectures in

classes of 1100 using Convocation
Hall as a lecture room. I submit
that that was a poor way to carry
on university teaching. We were
forced to do it with the veterans,

but it will not do as a way of

meeting the situation which lies

ahead.

The third way is by expansíon.

We can augment and expand our
institutions of higher education. I

do hope that this will be the chosen
course. I also hope that we will

recognize the necessity of increas-

ing the number of such institutions.

I am convinced that there is a size

beyond which a university should
not grow. Some of our universities

may already have reached this

size. While quotas restricting the

number of students in an institu-

tion may be bad for society they

may be good from the point of

view of the institution. If I am
right, even in part, then we must
give every encouragement to the

establishment of new colleges and
to the growth of the smaller ones

which have been started in recent

years.

I was interested in Dr. Hall's

suggestion that there might be
more direct support of universities

by industry. I think it is essential

that universities should receive

their financial support from as

many sources as possible. Only in

this way will it be possible for

them to maintain the freedom

which is essential for their healthy

existence. I express the hope that

the support of universities will not

fali by default wholly into the

hands of government. There is a

real danger of this, in which case

higher education would become
another branch of the civil servicc.

Universities need income from fees,

they need bequests, they need gifts

from industry and from living in-

dividuais.

Photoelasticity for Design Improvement
by

I. W. Smith, Assoeiate Professor of Mechanical Engineering,

University of Toronto.

The Engineering Journal, January 1956 issue, page 15.

1 President, Ewbank & Partners (Can-
ada) Limited, Toronto, Ontário.

T. R. Loudon, M.E.I.C.
1

May I congratulate Prof. Smith
on his very clear and concise

description of the photoelastic

method. This method is an excel-

lent addition to ordinary stress

calculations. There are many cases

of stress concentrations which can
only be solved by photoelastic

analysis.

I have used this method for the

past thirty-two years and I have
always wondered why it is not

used more by manufacturers. My
own conclusion is that those who
insist upon giving the impression

that the method entails some deep
mathematical solutions are to

blame for creating the wrong im-

pression.

Any engineer who has a good
university training can operate the

method quite easily.

Dr. W. Shelson, M.E.I.C."

The fundamental stress-optic

laws were established just over a

century ago by Neumann, Max-
well and Wertheim, but the ap-

plication of this remarkably effec-

tive aid to structural analysis has

not yet attained the widespread

use that is its due. Thus. in pre-

senting this illuminating and com-
prchensive review of photoelastic

stress analvsis, Professor Smith

1 Engineering. The De Havilland Air-

craft of Canada Limited, Toronto.
2 Hydro-Electric Power Commission of

Ontário, Toronto.
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has made an important contribu-

tion towards the wider acceptance

of this technique by underscoring

both its usefulness and ílexibility.

Any reader of this paper will

undoubtedly realize from the many
photoelastic methods and tech-

niques described that this field is

not one that can be easily mas-
tered. What may not be as evident

is that a knowledge of photo-

elasticity alone is an entirely in-

adequate basis for the solution of

the structural problems confront-

ing the designer. The competent
photoelastician must have, in ad-

dition to photoelastic "know-
how", a thorough grounding in the

mathematical theory of elasticity,

strength of materiais including

theories of failure, physical and
geometrical optics, and a modicum
of chemistry relative to plastics.

Above ali, photoelastician must be
aware of conventional mechanical
and structural design, and keenly
cognizant of the complexity of the

designer's task. Perhaps, the rela-

tively slow application in industry

of photoelastic analysis has, to a

considerable extent, been the re-

sult of a lack of engineers with the
necessary training for this de-

manding work.

I would like to make some
specific comments on matters dealt

with in this paper. Professor Smith
notes that initial stresses may exist

in the model before any load is ap-
plied, and that these initial stresses

may be determined and the final

fringe pattern adjusted according-
ly. It will be realized that simple
algebraic subtraction of fringe

orders may lead to inaccuracies
unless the directions of the stresses

prior to and after loading are
identical. It is likely too that part
of the initial fringe pattern is not
due to stresses, but is the result
of inhomogeneities in the material.
This may account for the incom-
plete effectiveness of annealing
procedures in removing the initial

fringe pattern.

The paper refers also to the use
of photoelastic stress analysis in

vibratory and impact studies. In
view of the present limited knowl-
edge of the precise significance of
the fringe pattern under dynamic
conditions, the use of photoelastic
analysis in such cases would ap-
pear to be inadvisable except for
research purposes.

Most engineers are probably un-
aware of the use of photoelasticity
in three-dimensional problems, and
this paper clearly reveals the

essential features of this fascinat-

ing development. The diíficulties

in obtaining similitude when Pois-

son's ratio is one-half are well

brought out. The comment by
Hickson in refcrence (61) , men-
tioned by the author, that "the
errors caused by differences in

Poisson's ratio are not as signifi-

cant in the maximum principal

stress as in the lesser ones" does
not much simplify the problem
of determining accurately the
maximum principal stress since

this stress is not obtainable inde-

pendently of the lesser stresses.

Thus, the general use of three-

dimensional photoelasticity must
remain for some time on ã qualita-

tive or comparative basis in design
and as an elegant check on
theoretical analysis.

R. M. Sachs3

Professor Smith's paper is a
lucid summary of the field of
photoelastic stress analysis and
should be a great help in familiar-

izing designers with the benefits

MSCUSSION

The editor

invites discussion of papers

appearing in the Journal.

Readers may

contribute to this section by

sending appropriate com-

ments to the Journal office.

which can be realized from the use

of this method.
In the field of design with which

I am most familiar, that of air-

craft gas turbines, competition for

low weight is vigorous. There are

constant pressures to reduce fac-

tors of safety on ali mechanical
parts. For the designer to be able

to accede to these pressures, a

more precise knowledge of stress

leveis encountered during opera-

tion is necessary. We feel that

photoelastic method of stress an-

alysis is one very valuable tool

which is contributing to that

knowledge. For many items, such

as fabricated structures, frames,

and shells, structure tests to fail-

ure with the use of strain gauges
and stress coat are thought to

give more relevant design inform-

ation than photoelastic stress an-

alysis could. The reason is that the

loads involved in these members
are usually very large and in-

frequently applied, and the criteria

of failure are excessive yield or

complete collapse. In these struc-

tures, local regions of high stress

are usually permissible due to the

ductility of the material used, al-

lowing a redistribution of stress in

a more even manner, until finally

excessive yield or collapse occurs.

Generally speaking we feel that

photoelastic stress analysis is un-
likely to give much relevant in-

formation to a designer of a com-
posite structure which is intended
to be stressed in the plastic range
under the design limit load.

Some of the most criticai parts
in a gas turbine engine are the
blades, discs, and shafting. These
parts are frequently subjected to

fluctuating loads for long periods
of time. It is here that we derive

the greatest help from the photo-
elastic methods of stress analysis.

The stress coneentration factors il-

lustrated by fringe patterns in pic-

tures of photoelastic tests are very
significant for parts loaded in this

manner. An example of a detail

which is extremely important and
requires careful attention to pre-
veni fatigue failures is the root
fixing which provides a mechanical
connection between the turbines or
compressor blade and the disc.

This connection must withstand
very high steady tensile loads due
to centrifugal forces and at the
same time must resist fluctuating
loads due to the uneven gas forces
loading the blade itself. In most
cases where we have witnessed a
root fixing failure, it has been due
to fatigue caused by the fluctuat-
ing loads rather than a direct fail-

ure due to the steady loads. For
help in this particular problem
we have referred to the results

of work carried out by R. B.
Heywood (Ref. — "Tensile Fillet

Stresses in Loaded Projections" by
R. B. Heywood, Institute of

Mechanical Engineers, Applied
Mechanics Proceeding 1948, Vol-

3 Design Analysis, Orenda Engines Ltd.,
Toronto.
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ume 159, page 3S4) . It is inter-

esting to note that Dr. Heywood's
analysis and the empirical formulae
resulting, depend mainly upon
photoelastic stress analysis.

Professor Smith's bibliography

attests to the volume of published

data, based upon this method of

analysis, which is available to

assist the designer. Despite the

wealth of information available,

many machine elements being de-

signed employ profiles, combina-
tions of holes, fillets, steps etc.

which cannot be analysed ade-

quately using existing data. It is

therefore certain that an increas-

ing number of engineering organi-

zations will be setting up photo-
elastic stress analysis facilities of

their own.

The Author

Since he was among the first

to use photoelasticity for stress

determination, having a pair of

Nicol prisms long before Polaroid

was available, it was a great privi-

lege to have Professor Loudon
present at the meeting and to

hear his comments. The author
shares the view that by dispelling

some of the mystery, photoelastic-

ity should gain wider use. There
are of course many difflculties,

some of which at the present state

of the art seem nearly insuperable.

Dr. Shelson has introduced a note
of caution by mentioning two of

the problems. While the presence
of initial stresses (or other optical

disturbances) in a model is usual-

ly shrugged off by writers, the
photoelastician is loath to place

full dependence on the results of

using such a model. Since the time
of writing the original paper, the
manufacture and sale of Foster-

ite has been discontinued and it

has become necessary for those
doing stress freezing to cast their

own materiais. Probably the most
favoured of these is the epoxy
resin, such as Bakelite ERL 2774
or Araldite 6020, solidified with
phthalic anhydride, and given a
heat treating cycle that is sup-
posed to leave an optically clear

(though amber coloured) casting.

Blame for residual stress and other
casting defects can no longer be
directed toward the material sup-
plier, but it is perhaps preferable

to have these under direct control.

Dr. Shelson also points out that
dynamic stress work must be
handled with care. For example
room temperature creep, which is

an irritation when working with

static stresses, becomes an afflic-

tion when dealing with rapidly

fluctuating stress. It is also very
difficult to induce the required

vibratory stress in a model (for

example the second mode torsion-

al in a cantilever) without depart-

ing from similarity to the proto-

type, and it is still more difficult

to "see" photoelastically the

stresses that are developed. But
this is a reason for enticing more
people into the fold of photoelas-

ticity, for its progress must inevit-

ably be slow if there are only a
few with the patience to pursue
and overtake the problems.
As a stress analyst confronted

with many widely varied prob-
lems, Mr. Sachs' comments are

valuable. It is true that photo-
elasticity is only one form of ex-

We have examined at some
length the many difflculties, and
the plans which are now envisaged

in order to overcome them, in

relation to sanitary and storm
drainage and sewage treatment
over the entire metropolitan Tor-
onto area.

That a tremendous job faces us,

no one can deny. Our program
involves a capital expenditure of

some eighty million dollars in the

perimental stress analysis and that

it cannot be expected to solve

everything. The low modulus of

elasticity of the model materiais

results in large deformations, par-
ticularly in a "stringy" type of

structure, and these may invali-

date the method. On the other
hand new cementing and casting

techniques make possible a model
complexity not hitherto achieved
and it is to be hoped that greater

versatility will bring photoelas-

ticity out of the research labora-

tory into the design laboratory.

Even when similarity between the
model and the prototype cannot
be obtained completely, some in-

formation, if interpreted correctly

by the analyst, is preferable to

a complete lack of applicable

information.

next twenty years. AVithin five

years, we hope to have trunk
sewers and sewage treatment
available at any point inside our
boundaries. After the basic service

is available, it can then be ex-

panded and improved, so that
metropolitan Toronto will rank
with the finest communities in the
worid in the field of drainage and
sewage treatment, as it already

does in so many other respects. \/

Erratum.— The author of the paper "The Possibility of Complete
Solar Heating of Canadian Buildings" (Nov. 1955 issue, p. 1501) was
inadvertently quoted without reference to his membership in the En-
gineering Institute of Canada. Apologies to Prof. F. C. Hooper, m.e.i.c.

The Engineering Institute o£ Canada

ANNUAL MEETING

May 23-24-25, 1956

Sheraton-Mount Royai Hotel, Montreal, Que.

A Complete Sanitation Program

for Metropolitan Toronto

L. B. Allan

(con tinuedfrom page 30)
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BIG LOOPS IN SUBMARINE CABLE LINES
SOLVE PROBLEM CAUSED BY DEEP MUD

Engineering News-Record, June 2, 1955, p. 48.

A mile-wide bay with a bottom
of soft, deep mud presented an
unusual problem to builders of a
Communications link between the
big Naval Air Station at Corpus
Christi, Texas, and a new radio*

transmitting center across Oso
Bay, in which soft silt had an aver-

age depth of 110 ft. with pockets
believed to be as deep as 300 to

400 ft.

The local electric company had
learned that polés would not stand
up for any length of time in this

mud. Hence the builders of the
new Communications link decided
to use submarine cables. However,
submarine cables of sufficient

strength to meet the conditions
found at this crossing would weigh
10 lb. per foot of length, which
meant that they would sink slowly
in the soft mud.
How deep the cables would sink

or how long it would take them
to reach a state of equilibrium
could not be determined accurate-

ly. To meet this situation, it was

Hundreds of miles of rubber
conveyor belting are in operation
giving efficient service and con-
veying annually millions of tons
of materiais and products at a
very low cost. Rubber conveyor
belts are made in a wide variety
of types for conveying almost,

every kind of conveyable material.

In the majority of applications,

the working life of the belt is gov-
erned by its degree of resistance

to abrasion.

decided that the cables should be
laid across the bay bottom in

looped lines of sufficient length to

provide for settlement of the
cables to the bottom of the soft

mud. TJsing the best available in-

formation as to the depth of the

mud, a tentative final profile was
computed and then the length of

the loops required to lay that

length across the bay was in-

creased about 60 percent to reduce
strain on the cable should settle-

ment be rapid at any one point

along the cable line.

Finally, 60 ft. was added to the
length of the cable to permit a

reserve length of 30 ft. to be coiled

in a big anchor manhole at each
end of the submarine line.

Use of this reserve is not anti-

cipated, but that arrangement has
the advantage of simplifying the

task of adding to the length of

the submarine cable should peri-

odic inspection of the manholes
indicate that the computed
amount of settlement was in error.

A rubber conveyor belt consists

of a fabric interior, to provide the

necessary strength, and a covering

of rubber which serves the dual
purpose of resisting abrasion and
protecting the fabric from mois-
ture. In some belts the fabric is

treated to make it resistant to mil-

dew, while recently chemically-

treated cellulosic yarn of greatly

enhanced strength has been used
for the construction of belts.

Where the maximum possible

strength is required, the belt is

reinforced with steel cord.

Some Special Types

For conveyance of products and
materiais up or down steep in-

clines, special types of belt are

available. For packages, the belt

has a gripping surface formed of

numerous small isolated blocks or
fingers. For lumpy or granular

materiais, cleats are provided on
a smooth-faced belt. The cleats

may be of metal or of rubber.

A rubber-coated steel band con-

veyor belt has been developed in

Sweden. A belt which can shed
water from the material being
handled or can retain the water,

according to requirements, is

formed with moulded rubber
ridges, % in. high in its surface.

The incline of the belt and the
angle of the belt idlers are adjust-

ed according to whether the water
is to be shed or retained.

A belt conveyor of novel con-

struction, termed the cable belt

conveyor, has recently been intro-

duced. The belt itself is not sub-
jected to driving pull, this being
taken by two steel ropes, one at

each side of the belt. The ropes
are supported by pulleys mounted
on ball-bearings and set at ap-
proximately 18 ft. centres. Spring
steel straps are moulded in the
belt at approximately %y2 ft. cen-

tres and project at each side of the
belt for a few inches. At each of

the projecting edges of the belt a
shoe with rubber inserts is fitted

so that it slides on the strap for a
limited distance.

An entirely different type of

belt conveyor, known as the
Zipper closed-belt conveyor-eleva-
tor, is in eífect a moving pipe line.

It consists of: (a) a flat endless

base-belt similar to the conven-

RUBBER CONVEYOR BELTS
R. W. Pàrris, Rubber Developments, v. 7, n. 4, Winter 1954, pp. 98/104.
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tional rubber and fabric conveyor
belt; (b) Flexible rubber side-

walls hinged to the shoulders of

the base-plate; and (c) interlock-

ing rubber teeth moulded on the

outer edges of the side walls. Im-
mediately after material has been
fed on the belt, the side walls are

automatically closed around the

material and the teeth interlocked.

Rubber fins at the base of the teeth

seal the belt and keep material

from sifting out. The belt is auto-

matically opened for unloading.

Idlers

Conveyor belts are supported on
idlers, each idler eonsisting of one
or more idler rollers mounted in a
supporting bracket which is fixed

to a base plate. For troughed belts

the idler unit has three or five roll-

ers so mounted that the belt forms
a trough shape. Idler rollers are

designed to retain lubricant and
to rotate easily, thereby minimiz-
ing both belt tension and wear on
the driving surface of the belt.

When abrasive or corrosive ma-
teriais are being handled it is ad-
vantageous to provide rubber-
covered idler rollers. Impact idlers

are used at loading and transfer

points to minimize wear on the
belt. Where impact is very severe,

as when logs or large heavy lumps
of material are dropped on the
belt, pneumatic tyres may be used
to form the idlers.

A recent development is the
hammock idler. The hammock

At Albuquerque, N.M., a new
chapter is being written in the
history of continuous rail. There
the Santa Fe is taking short ones

(39 ft.) and fashioning them into

long ones (about 1,440 ft.) by the
Matisa-Schlatter flash butt-weld-
ing technique. The set-up at Al-
buquerque, represents the first use
of this process in the United
States.

Mobility Was Problem

Welding of continuous rail in

Europe is done at so-called depot
or permanent set-ups. This prac-

tice is not generally considered
practical here because of the
greater distances the long rails

would have to be transported. De-
velopment of the Matisa-Schlatter

process is the outcome of many

38

idler consists essentially of a rub-

ber tube which is flexed according

to the load on the belt and allows

the belt to assume its own shape
of trough. As the extent of trough -

ing necessary will depend upon the

load being carried, the idler incor-

porates means for adjustment to

meet these requirements. The use

of the hammock idler reduces

spillage as any tendency for the

load to be nearer one edge of the

belt is quickly corrected. The rub-

ber tube is resistant to both abra-

sion and to continued flexing. Any
impact which occurs when the

loaded belt traverses the idler is

readily absorbed by the rubber,

but this type of idler is not intend-

ed for heavy impact duty at load-

ing points.

The life of rubber conveyor belt-

ing will be prolonged by correct

installation, frequent inspection

and immediate correction of faults

or repair of damage. The loading

point of a conveyor receives most
abrasion and nearly ali the impact,

and the life of the conveyor is

therefore largely governed by the

wear it receives at this point. To
minimize this wear the material

being handled should pass from
the chute to the belt at the same
speed and direction of travei as

the belt and with a minimum
amount of impact. Belt repair out-

fits are available and also portable

vulcanisers for effecting belt re-

pairs and for making vulcanised

belt joints.

months of intensive effort to adapt
the Swiss version of the electric-

flash method for use in this coun-

try, and especially to develop

equipment of the required mobil-

ity.

As now perfected the equipment
is permanently housed in three

specially designed steel box cars.

These cars contain:

(1) The plant used for generating

the necessary electrical power
for the welding process. and
such additional power as is

required to operate the vari-

ous motors and lighting facil-

ities required during opera-

tion.

(2) The welding unit, an air com-
pressor and a water-cooling

unit for cooling the welding

electrodes.

(3) The grinding machines and a

winch for moving the welded
rail.

Arrangement at Albuquerque

The welding equipment is ar-

ranged on two tracks at Albu-
querque. The welding and grind-

ing cars are on one track and the

power car is spotted on a second
track directly opposite the welding

car. The production line begins at

a rail-feeding ramp at the rear

end of the welding car and extends

through the welding and grinding

cars to a portable building which
houses equipment for testing the

welds.

Portable platforms at car-floor

height, with access stairs to the

ground levei, are provided between
the cars, between the grinder car

and the inspection building, and
completely around the rail-feeding

ramp. These platforms provide

easy access to any point on the

welding line.

The preparation, welding, finish-

ing and testing of the joints is

icarried out at six stations located

along the length of the welding

line. These stations are equally

spaced so that each operation may
be carried on simultaneously with

ali the others, thus insuring assem-

bly line production.

The usual practice on the Santa

Fe is to weld the rails into lengths

about 1,440 ft. (37 rails) long. As
the lengths come from the produc-

tion line they are loaded directly

on a string of 31 flat cars. On each

car the rails are supported on a

single specially designed assembly
of 12 roller-bearing rollers mount-
ed on a common shaft, thus ac-

commodating 12 strings of welded
rail. The draft gears of each car

are blocked to prevent slack action

in the train. Two trains have beeu

provided so that one may be load-

ed while the other is transporting

the rail to the unloading site.

Production and Personnel

The welding line is operated in

two shifts with the expecta tion

that full production. when reached,

will approximate 180 welds per

day. Eleven men are required for

each shift, including the foreman
and ali personnel necessary to

handle the rail.

Only full-length No. 1 and No.
2 rails are being welded on the

Santa Fe. Ali rail sent to the weld-

ing line is blanked at both ends

except that a limited nuinber are

drilled at one end only for use as

end rails of the strings.
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LATEST IN BUTT-WELDING . . .

LONG RAILS BY FLASH PROCESS

Railway Age, v. 138, n. 23, June 6, 1955, pp. 26/29.



AUXILIARr DIESEL
GENERATOR SET

SINGLE-PHASE DIESEL
GENERATOR SET FOR
WELOING MACHINE

LONGITUDINAL SECTION

LAYOUT of production line at Albuquerque. As indicated

by heavy arrows rail flows through the various fabricating
and testing operations to its final discharge in 1,440-ft

lengths for loading on strings of flat cars.

COMMUNICATION . . . WHERE DO WE GO FROM HERE?

Vannevar Bush, Electrical Engineering, v. 74; n. 5, May, 1955, pp. 367/369.

Today there are diverse and

complex means for communica-

tion. You are not interested in

having me recite a catalogue of

them. Nor have I any intention

of lifting your spirits with a rhap-

sody on the wonders of modern
communication. In fact, I think

some of those wonders are still

rather crude.

The simplest form of communi-
cation is between individuais, and
the principal instruments — in

addition to direct speech — are

the telephone, the transmitted

message, and the letter. We take

just pride in our telephone system.

Some people can now make calls

ali over the country merely by
turning a dial; and more will soon

be able to do so, without human
intervention, and without human
error except their own.
The sounds heard over the tele-

phone bear a surprisingly close

resemblance to those of the human
voice, close enough in fact to satis-

fy any reasonable demands. What
else is there to do? Well, the tele-

phone is still, on occasion, a nui-

sance, breaking in on our hours of

rest, work, or contemplation in a

most peremptory manner. There
may be ways, aside from having
competent secretaries, by which
conversations could be carried on
when both participants, rather

than just one, want to talk. Cer-

tainly there are more eífective

ways than those employed today
of carrying on a conference of sev-

eral persons. The only difference

between a conference around a
table, and one over a telephone
is the absence of gestures and
facial expressions.

Correspondence

Billions of letters are being writ-

ten. This process is still extremely

crude. To write the letter an in-

dividual talks to a stenographer

or a machine, and what has been

said is reproduced, often none too

precisely, by a girl who pushes

keys on a typewriter. This process

can be shortened by talking to a

machine and mailing a disk or

tape, to talk back on a distant

machine, but this does not readily

produce a convenient record.

When a letter is mailed, a half

dozen persons have to read the

address and toss it into its appro-

priate compartment. This is utter-

ly archaic. It is quite possible to

read addresses photoelectrically,

if they are in proper code, and to

render ali sorting automatic. The
great bulk of the mail could be

thus handled.

The second principal form of

communication is from one to

many, or from a small group to a

large audience. It is usually uni-

directional. The greatest instru-

mentation here is the printed

word. Much progress is being made
in printing. Better methods of

printing can confidently be ex-

pected as well as better methods
of distributing what is printed.

Entertainment is a form of com-
munication. It is fortunate that

entertainment and advertising

have made possible the enormous
growth of radio and television. To-
gether with the press and maga-
zines, these media are producing
an informed electorate and a

united public opinion throughout
the country beyond anything that

was possible without them.

The progress of civilization in

peace time depends not only on
current thoughts and findings, but

on the skill and facílity with

which we create, store, inter-

change, consult, and utilize the

whole record of collective past ex-

periences. Enormous strides are

being made in the development of

methods for creating a record of

what is learned—in printed words,

by photography, or on a magnetic

tape. Also, strides are being made
in developing means for the trans-

mission of ideas from one to an-

other or from a central point to

great audiences. But in one ex-

ceedingly important phase of the

whole problem, little progress in-

deed is being made. This is the

phase of finding in the record the

information needed.

Libraries

Libraries are filled to overflow-

ing and their growth is exponen-
tial. Yet in this vast and ever-

increasing store of information

particular items are still sought by
horse and buggy methods. We are

being smothered in our own
product. While the work of thous-

ands of men, full of significance

and timeliness to others, is re-

corded with great care, a large

and increasing fraction of this

work is, for ali essential purposes,

lost simply because it is not known
how to find a pertinent item of

information.

The problem is not essentially

one of techniques. It is rather one
of deciding who is to do the job

of clearing up the confusion and
under what auspices. There are

many good techniques available.

Recently I participated in a study
of how mechanization could be
applied to the problem of search-

ing in the Patent Office, where
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millions of items need to be
scanned for equivalents of the

combination presented in patent
applications. There are several

ways in which items can be
scanned at the rate of 1,000 a
second, selected in accordance
with a complex code, and repro-

duced automatically.

But to code the scientific litera-

ture or legal documents or any
other part of the mounting records

and thus to place them under the

control of machinery responsive to

our will is a stupendous under-

taking. Worse than that, it is

everyone's business and the as-

signed responsibility of no one
group in particular. The whole art

of data handling is improving
every day, and it would be a mis-

take to freeze upon a single system
prematurely. So it probably would
not be wise to plunge in at once
and undertake a comprehensive
and extensive program for, to use

an example, the entire bulk of

scientific literature. The time has
most certainly arrived when spe-

cial sections of the record can be
subjected to mechanization with
genuine benefit to those who use

them.
Communication is the lifeblood

of democracy. An informed and
intelligent electorate is our bul-

wark against politicai chãos. Edu-
cation of the people is dependent
on the means of communication
that are available. In its simplest

form, a teacher talking to a group
of pupils, communication is an es-

sential element. But in the more
complicated processes by which
the citizens of democracy become
informed, the problem of com-
munication is more involved and
extensive. Today there are intri-

cate and powerful means for the
interchange of thought among the
entire population. On the skill and
wisdom with which these means
are employed depend the stability

and prosperity of our republic.

No one in this field need be told

that during the period of expan-
sion, competition has increased

materially. The few companies
engaged in petrochemical manu-
facturing in 1931 have been joined

by many others, until at the pres-

ent time there are approximately
140 individual companies operat-

ing 300 plants. This rivalry has
made it necessary for management
to establish with certainty that

capital expenditures will be made
only for processes that are eco-

nomically superior. This has led

to a great increase in the use of

process engineering evaluations,

necessitating more detailed devel-

opment and engineering efforts.

The rapidly increasing cost of

construction also must be con-

sidered and every effort made to

design plants requiring a mini-

mum of capital investment con-

sistent with reasonable manufac-
turing costs. Perhaps the most
reliable index of construction costs

is that provided by the Engineer-
ing News Record. This figure

shows that the cost of construc-

tion has more than doubled since

the beginning of 1946.

With this background, showing
the influence of rapidly increasing

markets, greater competition, and
inflationary forces on research and
development expenditures, there is

a real incentive for research and
development management to mini-

mize expense by utilization of any
available knowledge bearing on a
specific problem. Among the

sources of data available are the
chemical literature. If chemical
industry would exchange more in-

formation through increased pub-
lication, duplication of research

and development effort could be
materially reduced. When one
considers the total expenditure in

this field of $300,000,000 annually.

even a small fraction shared would
represent a real saving to every-
one. Disclosures in the patent
literature also provide knowledge
which can be used effectively.

The most important source of

information on which to base pro-

cess development is the utilization

of one's own research and develop-
ment know-how on related pro-

cesses. This source is obviously
available in proportion to the ex-

tent of prior experience in the field

involved, whether it applies to ex-

ploratory or bench scale research,

pilot plant investigation, process

design, or commercial operating

experience.

IMPORTANCE OF KNOW-HOW IN CHEMICAL
DEVELOPMENT

Industrial & Engineering Chemistry.

The cost of industrial research

has been increasing at a stagger-

ing rate. For many years the
chemical industry classification

provided the largest segment of

industrial research. However, in

the last few years, the chemical
industries now provide little more
than 10% of the total or approxi-

mately $300,000,000 per year. Re-
search expenditure has been made
possible by a rapid increase in the
number of scientists and engineers

employed.
Almost as significant as the in-

crease in research workers is the

greatly increased cost per profes-

sional scientist or engineer; the
annual average cost of a profes-

sional in industry has increased

from $6,300 in 1927 to $21,500 in

1952.

The unit cost of a research

worker, however, does not com-
pletely explain the increases noted.

A number of forces have combined
to increase the complexity of re-

search projects over the past
years.

It is obviously impossible to

compare identical projects, but
some typical examples give some
indication of the changes at Shell's

Emeryville Research Center. As
shown in Table I, in the period
1933-38 pilot plant developments
averaged 14 man-years, but in the

v. 47, n. 5, May, 1955, pp. 982/984..

period 1944-48 this had increased

to 50 man-years per project. And
when one examines figures that in-

clude not only the pilot plant

development but also the research

prior to it and the engineering

effort that followed, the total man-
power utilized per project increas-

ed from 55 man-years in the period
1928-38 to 160 man-years in the

period 1946-53.

Table I

Chemical Project
Manpower Requirements

No. Man-Years
Period Projects Project

Pilot Plant Investigations

1933-38 16 14

1944-48 11 50

Commercial Projects

1928-38 24 55

1939-45 13 125

1946-53 26 160

One of the reasons for increased

research expenditure is the in-

creased demand for chemical prod-

ucts. Since the cost of chemical

research has averaged approxi-

mately 3% of sales for a number
of years, this increased production

would alone account for much of

the increase in research expendi-

ture.
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Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

Overseas Look for Canadians
Promotion of increased Canadian

participation in foreign develop-

ment works has been sponsored

by the Canadian Manufacturers'
Association, the Engineering In-

stitute of Canada and the Cana-
dian Construction Association.

Reason for the joint action of

these three national organizations

was the feeling that the opportun-

ities which these projects present

for Canadian manufacturers of

capital goods can be improved in

two ways: first, by improving and
speeding up the channels of in-

formation in order that Canadian
suppliers may be fully aware of

potential requirements at the

earliest possible stage; and, second-

ly, by promoting increased interest

and activity in such projects on
the part of Canadian engineering

consultants, contractors, manage-
ment specialists and technicians.

The joint liaison committee is

headed by Hugh Crombie, m.e.i.c.,

vice-president and treasurer, Do-
minion Engineering Works, Mont-
real, who will represent the C.M.A.

;

B. A. Culpeper, m.e.i.c, manager
and chief engineer, C. D. Howe
Company, Montreal, who will act

for the Engineering Institute; and
C. G. Kingsmill, m.e.i.c, assistant

to the president and director of

Angus Robertson Limited, Mont-
real, who will represent the Cana-
dian Construction Association.

Through this committee arrange-
ments are being made for the col-

lection and exchange of informa-
tion regarding foreign undertakings
in which Canadian engineers, con-
tractors and manufacturers would
be interested. The services of the

Department of Trade and Com-
merce at Ottawa will also be uti-

lized in this undertaking.

C.M.A. members who have over-

seas amliations have been asked to

report, on a continuing basis, on
foreign developments and, with the

co-operation of the other two spon-

sors, manufacturers will be kept
abreast of important overseas con-

tracts entered into by Canadian
engineers and contractors.

This move should also be, in the

long run, of value to Canadian
manufacturers interested in con-
sumer goods export. Experience has
shown that Canadian exports of

capital goods and technical services

have a tendency to stimulate the

foreign market for ali sorts of other

Canadian products which may be

used in association with the

products concerned.

Engineers' Joint Committee Formed
The civil engineers of Toronto

have a concerted program of tech-

nical meetings this year, through
the efforts of a committee repre-

senting Toronto members of the

Institution of Civil Engineers

(Britain) , the American Society of

Civil Engineers and the Engineer-
ing Institute of Canada.
On October 18, 1955, the first in

a series of joint meetings of direct

civil engineering interest was held.

The inaugural paper was presented

by Charles Hershfield, m.e.i.c, be-

fore a large audience in the Mc-
Lennan Building of the University

of Toronto. His subject was "One
Cycle Moment Distribution for

Structural Analysis".

The next meeting is scheduled
for February 9, 1956, when a paper
on "Waterworks and Fluid Me-
chanics" will be presented by Dr.
Grant Huber in Room 103 of the
School of Nursing of the University
of Toronto. Professor Huber will

discuss what effects fluid mechanics
has, or should have, on our prac-

tical treatment of waterworks de-

sign. Specific reference will be
made to the waterworks problems
of Metropolitan Toronto.

The schedule includes also a ten-

tative meeting on March 8, with a

paper prepared by the Ontário
Hydro structural research depart-

ment; and one on April 12, at

which the results of the N.R.C.

Cover Picture
The cover picture illustrates the installation of a 4-ft. diameter

parabolic antenna reflector as part of an airborne profile recording

system. Capable of measuring ground elevation on profiles to

plus or minus 10 feet, it may also be used to measure terrain

clearances from 1000 to 25,000 feet as a radar altimeter. The
unit compensates for minor deviations of the aircraft from chosen
barometric flying height so that the record obtained indicates

the terrain contour along the flight line. Simultaneous ground
position photography is featured.

Photo courtesy PSC Applied Research Limited.

THE ENGINEERING JOURNAL January, 1956 41



Cobourg Beam tests will be pre-

senteei bv the Department of

Buiiding Research, N.R.C.
The joint civil engineering sec-

tion carne into being during the
fali of 1955, the plan having been
proposed in March to the sister

societies by Harold Fealdman,
m.e.i.c, on behalf of the executive

of the Institute's Toronto Branch.
The Institution of Civil Engineers

had given its approval and offered

financial assistanee in May. Co-
operation with ASCE was worked

out iater and in December agree-

ment and financial support was
announced by the Society.

Mr. Fealdman was appointed

chairman of the committee. The
secretary is B. Hardcastle, m.e.i.c.

(c/o McColl-Frontenac Oil Com-
pany Limited, 8 Spadina Road,
Toronto, Ont.) Their work in the

interest of co-operative technical

activity has been rewarding, and
they volunteer to provide further

information to anvone interested.

TenYears of

Aircraft Design and Production
When the second world war

was over, Canada found itself

with a great many new industries

on its hands. In many instances

the industries were not previously

natural to this country but had
been developed because of the

exigencies of war conditions. One
of these appeared to be the air-

craft industry.

At the war's end most Canadians
would have said there was no
future in Canada for the aircraft

industry and yet we now find it

one of our most important indus-

trial efforts. This has been a won-
derful thing for Canada, not only

from the point oí view of employ-
ment for Canadians, but from the

point of view of national defence.

Conspicuous in the group of

companies that have been operat-

ing in Canada since the war's end
is A. V. Roe (Canada) Limited.

On December 1, 1955, they cele-

brated their tenth anniversary.

This company has been unique not
only in the field of aircraft manu-
facture but in the aero engine as

well.

Back in 1945 Sir Roy Dobson
and his associates representing the

Hawker Siddeley group purchased
the Crown owned Victory Aircraft

plant at Malton, where Lancasters
had been made during the war.
The company's operations were
very small in the beginning and
certainly did not need a plant of

this size. However, it was fortun-

ate that the arrangements were
made on such a generous scale be-

cause before long every inch of

floor space was in demand.
In the beginning the company

had 300 employees—today it has
22,000. It now consists of four

separate companies with nine
manufacturing and engineering

establishments covering a total

floor space of five and a half mil-

lion square feet.

The companies controlled " by
Avro are Avro Aircraft Limited,

Canadian Car and Foundry Com-
pany Limited, Canadian Steel Im-
provement Limited, and Orenda
Engines Limited.

The list of produets which are

now manufactured includes four

types of aircraft, two gas turbine

aero engines, aircraft repair, over-

haul and modification, aircraft

ground handling equipment, mobile
training systems for the R.C.A.F.,

guided missiles research, precision

forgings and castings for aircraft,

aero engines, consumer produets,

textile and wire and cable indus-

tries, light alloy produets, heavy
steel castings, railway equipment
of ali kinds for Canada and ex-

port to 26 foreign countries, rail-

way track layouts, steel fabrica-

tion, electric street cars, electric

trackless trolleys, gasoline and
diesel powered buses, mining cars

and equipment and machine shop
produets.

The company has many dis-

tinguished achievements in the

field of aircraft design and manu-
facture. First of ali there was the

Jetliner, which came within a few
days of being the first jet propelled

airliner in the world. It was an
excellent machine and made a
first-class showing. Unfortunately,

it now seems it was abandoned in

order to devote more time and at-

tention to fighting machines.

Xext, the company turned its at-

tention to an all-weather fighter,

which was required for the defence

of Canada. This became the CF-
100. An engine as well as a

plane had to be designed. How-
ever, in the beginning the CF-100
got into the air powered by Rolls-

Royce engines. It was the height

of wisdom to test the new plane

with proven engines rather than
that a new plane and new engines

should be tested together.

The history of the Orenda is a

story in itself. Looking back it

seems almost impossible that such

a modem engine could have been

built so successfully the first time

the team made a try at it. Today
ali the CF-100's are powered with

the Orenda and as well it is used

as the power unit in the F-86,

which is being built by Canadair
in Montreal.

To do justice to what this com-
pany has accomplished would take

a book at least the size of this

Journal. This short article is not

intended to be a history, but sim-

ply an acknowledgment of what
this group of intrepid workers has

accomplished and a tribute to

them.
Here's hoping that in the next

ten years the company may set up
another record that will compare
well with that which they have
made in the last ten vears.

Conference on Human Problems of

Industrial Communities
The Right Hon. C. D. Howe,

Minister of Trade and Commerce,
has been appointed chairman of a

committee to assist in selecting 30

Canadians to attend the Duke of

Edinburgh's study conference on
the Human Problems of Industrial

Communities in the British Com-
monwealth and Empire.

This conference, which will take
place at Oxford, England. from
July 9 to July 27, 1956, will pro-

vide an opportunity for people from
ali parts of the Commonwealth to

study the practical working of in-

dustry in the United Kingdom and
to discuss their common problems
and how they are being tackled.

The total membership of the con-

ference will comprise 280 men and
women broadly between the ages

of 25 and 45 who are engaged in

the managerial, technical and la-

bour-operative roles of industry.

They will be selected from among
those who now hold, or are likely

to hold, positions of responsibility,

and who are taking an active in-

terest in the life of their commun-
ity. The industries from which
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members of the conference will be

drawn include manufacturing, min-

•ng, transportation and distribu-

tion.

The Canadian selection commit-
tee, of which Mr. Howe is chair-

man, will consist of representatives

of both management and labour.

The vice-chairmen of the com-
mittee are Claude Jodoin, presi-

dent, Trades and Labour Congress,

Ottawa, and W. S. Kirkpatrick,

vice-president, Consolidated Min-
ing and Smelting Company of

Canada Limited, Montreal. In re-

viewing applications for member-
ship in the conference, the com-
mittee will try to ensure that ali

industries and regions in Canada
are represented in the group which
will go to Oxford. Secretary of the

Canadian Committee is A. W. A.

Lane, Room A-157, No. 1 Tem-
porary Building, Ottawa.

A monument to "Industry at

Trail," marking the "—tireless and
successful research of engineers,

metallurgists and chemists—" has

been erected by the Historie Sites

and Monuments Board of Canada.
The plaque was unveiled by Dr.

W. N. Sage, professor emeritus of

history at the University of British

Columbia, and B.C. representative

The Duke of Edinburgh has

said: "I cannot emphasize too

strongly that this is a study con-

ference not for research workers

but for young people actually en-

gaged in industry. Its main value

will not lie in the report of the

speeches and discussions. Its value

will depend upon what the mem-
bers make of what they see and
hear. Its value will lie in the ability

of the members to describe their

points of view and experience for

the benefit of others and their abil-

ity to distinguish what is likely to

be useful in their own special cases.

Ultimately it is hoped that the

members will be able to extend

their influence in their own coun-

tries and industries to theend that

industrial enterprises are so organ-

ized that they form an integral

part of a happy and healthy com-
munity."

on the Historie Sites and Monu-
ments Board, at a ceremony held

at Trail on November 19, 1955.

The unveiling program was ar-

ranged by a local committee which
included representatives of the dis-

trict branches of the C.I.M.M., the

C.I.C. and the E.I.C.

The monument is a mark of

recognition afforded by the Federal

Government to pioneer research

and its practical application in the

field of natural resource develop-

ment in the Kootenays. It is the

first monument ever dedicated to

a modera industry by the Historie

Sites and Monuments Board of

Canada.
The members of the Kootenay

Branch, who provided the Journal

with this story and photographs,

are particularly gratified to note

specific mention on the plaque of

the work of engineers. They also

note with satisfaction, as did more
than one official speaker at the

ceremony, that the industry chosen

as the first to be marked for signi-

ficant research and development
progress is one representing Cana-
dian processing of domestic raw
materiais, with native energy re-

sources, through to refined metais

and finished chemical produets.

Most significant, perhaps, is the

inherent recognition that the most
important resource of ali is trained

manpower — and the recognition

of the importance to Canada of

men highly skilled in the physical

sciences and engineering.

The erection of this unique

monument, and the inscription on

its plaque, should be sources gf

pride and justifiable satisfaction to

every Institute member and Cana-

dian engineer.

The Monument at Trail



St. Lawrence Seaway

and Power Project

The Journal reviews the news and

progress of the St. Lawrence project.

Progress by Ontário Hydro

Total earth moving for Ontário

Hydro's section of the St. Lawrence
power project to the end of Novem-
ber amounted to some 6,100,000

cubic yards, indicating the pro-

gress that has been made. This

includes excavation on the power-

house site, dyke work, cofferdams,

railway and highway relocation,

and other phases of work.

During November the first sec-

tion of the relocated No. 2 highway
was opened to traffic. This 7.2-mile

stretch from Cornwall to Moulin-

ette area will divert traffic away
from the construction work in the

powerhouse and administration

áreas. A further layer of asphalt

pavement will be laid next spring.

Interesting advances have been

made in the construction of the

new St. Lawrence transformer sta-

tion. Most of the ground work has

been done; the ducts are in place,

while footings and foundations now
are ready for equipment and struc-

tures. Some of the steel was being

erected by the month end.

Cofferdam encloses exeavations
for power houses.

Good progress had been made
on the diversion canal being con-

structed by C. A. Pitts General
Contractor Ltd. Additional equip-

ment had been moved to the site

and with the diversion of traffic

from the former No. 2 highway, a

speed-up in the tempo of opera-

tions had resulted. Because of the

diversion canal, a second length of

access tunnels had been necessary

to pass under this waterway, which
will parallel the present Cornwall
canal. Excavation for these tun-

nels had been completed; the con-

crete anchor pad for the steel tun-

nel liners has been poured, and the

liners were in place by the end of

November.

At the powerhouse site, excava-

tion had been proceeding normally
despite adverse weather conditions.

An estimated total of more than
800,000 cubic yards of exeavated
material had been hauled away to

the disposal area. More holes were
drilled in the powerhouse area and
these were grouted, using over 23,-

000 bags of cement for a total of

some 85,000 bags to date.

Meanwhile, on the Cornwall
dyke, work continued on stripping

of borrow in section 2. The haul

roads had been prepared and ex-

cavating the clay crossing in sec-

tion 3 had started.

During November, channel im-

provement work progressed favour-

ably. Removal of the western end

section of Speneer Island pier to

an elevation of 220.0 was com-
pleted in the Chimney Tsland sec-

tor. Pile driving for the bridge in

the causeway to Speneer Island

also was completed. A total of

more than 230,000 cubic yards had
been exeavated to date.

Similar progres? has been made
on the Galops Island work, where

shovels continued exeavating in

the main cut. Dewatering of the

first excavation bay was completed

and the cofferdam was increased in

this area. Total excavation to the

end of the month in the Galops

Island area amounted to over

1,000,000 cubic yards and clearing

of the island was virtually com-
pleted.

Rehabilitation work continued

with little interruption at Iroquois

during November despite inclement

weather. A total of 55 houses had
been moved to the new town site

by the month end. There was much
progress in laying sewers, water

mains and other facilities in the

new town site.

Meanwhile, at Mille Roches
about 40 houses had been surveyed
during the month in preparation

for the development of town site

No. 2. Necessary tree clearing was
started and surveys completed for

access roads to cross the railway

at Mille Roches and Moulinette to

the site of the new town.

In general, the progress of the

work was outstanding during No-
vember, with some 35 major supply

and construction contraets in pro-

gress. There were some 2,700 per-

sons employed on Ontário Hydro's '

part of the project.

Progress by NYSPA

Progress during November was
highlighted by two major achieve-

ments. On the llth the first con-

crete was placed in Iroquois dam,
and during the month the steel

superstructure of the Barnhart

bridge, connecting the island and

the mainland, was completed. In

addition, the total excavation

quantities for ali construction con-

traets now exceeds six and one-half

million cubic yards out of a total

estimated fifty million cubic yards.

In the powerhouse area, excava-

tion was continued. More than

100.000 sacks of cement had been

used in foundaíion consolidation

and as a seal for rock excavation.

While placing of embankment for

the south forebay dyke had been

discontinued for the winter, suit-

able material is being stockpiled

for construction in the spring. On
the river side of the main power-

house cofferdam, steel sheet pile

baffles were being reinforced to

provide added protection from ice

damage.

At Long Sault dam, as blocks of

concrete rise in the right abutment
end, and begin to define the shape

of the structure, rock was being

removed at the other end of the

exeavated area. In cut "F" excava-

tion was accelerated as more than

one and one-quarter million cubic

yards of earth had been moved
to date.

In addition to the placing of con-

crete at Iroquois dam, the driving



of steel cofferdam cells progressed

and earth excavation yardage

reached the million mark. At the

Massena intake. more than a half

million cubic yards of earth had
been excavated a* construction of

lhe dyke progressed.

Placing of concrete on the Barn-

hart bridge substructure was com-
pleted and construction of the

access road and railroad on Barn-

hart Island was being pushed
through in order to be ready to

receive trafnc when the bridge is

opened. Steel girders now span the

Grass River between abutments of

the Grass River bridge, and pre-

parations are in progress for plac-

ing concrete on the highway over

the bridge.

Channel improvement excava-

tion continued. At Red Mills Point,

work progressed in spite of high

water, built up by strong winds,
overtopping the cofferdams. About
1,600 feet of cofferdams had been
constructed in the Galop Island

south channel in preparation for

extensive under water excavation.

A 12-cubic-yard dredge arrived

and started work in the Chimney
Island area.

With some 52 major supply and
construction contracts in progress,

production of engineering drawings
and specifications continued on
schedule. Specifications for chan-
nel improvements in the Sparrow-
hawk Point - Toussainfs Island
area and emergency diesel genera-
tors were compieted and issued
during the month. Inspection and
expediting of major items of essen-
tial equipment and materiais con-
tinued to receive the priority de-
manded by the accelerated con-
struction schedule. At end of

November some 3,200 persons were
employed on the work.

Progress by SLSA

As of November 25, on a total

of 22 contracts valued at approx-
imately $50 million awarded to

date by the St. Lawrence Seaway
Authority, and covering services by
Consulting engineers, the work
compieted stands at approximately
15 per cent of the total value of

contracts awarded.

As winter begins to set in and the

closing of navigation is announced,
the 10 dredges working in Lake St.

Louis and Lake St. Francis ali

summer and fali cease operations
where they have been deepening
the future channel to 27 feet.

Cofferdamming in the Laprairie

basin will be restricted because of

the usual winter ice jam and rise

of water leveis. Excavation sites

not clear of water cannot be

worked.
Most of the work goes on, how-

ever, as winter conditions present

no serious problems in the heavy
earth cuts at Iroquois and Côte
Ste. Catherine. Rock excavation of

the overland channel at Côte Ste.

Catherine and between Jacques
Cartier and Victoria bridges pro-

ceeds as usual. Enlargement to

piers of the Jacques Cartier bridge

is carried on. About 75 per cent of

the labour involved in building the

navigation channel will continue

working throughout the winter.

Below the Jacques Cartier bridge,

where entry to the future channel

will be made from Montreal har-

bour, Miron et Frères, Ltée. have

a mile-long contract to exeavate

2,000,000 cubic yards of material,

of which 500,000 cubic yards are

rock. Completion is called for by

November 30, 1957. Excavation on

this contract as of October 31 was

22 per cent compieted. Consider-

able cofferdamming had been fin-

ished, and part of the site de-

watered. Dyke construction was

also progressing satisfactorily.

Atlas Construction Company had

compieted the water intake for the

municipalities of Longueuil and

Jacques Cartier. On their contract

for enlargement of Piers 1 to 11 of

the Jacques Cartier bridge, grout-

ing around several of the piers was

proceeding, along with work in the

vicinity of Pier No. 11 in prepara-

tion for the enlargement. Work
must be compieted by September

30, 1956. Later, the southerly end

and approaches to the bridge must

be raised permanently.

On the MacNamara-Pigott-Pea-

cock-McQuigge contract up-river

from Jacques Cartier bridge to-

wards Victoria bridge, for excava-

tion of V/2 miles of seaway chan-

nel and dyke, due for completion

by June 30, 1957, cofferdams were

complete and the entire contract

area dewatered. Excavation was

about five per cent ahead of sched-

ule, with about 43 per cent of the

3 million yards total removed. The

dyke had been built to within five

feet of finished grade throughout

its length; riprap had been placed

to within five feet of grade.

Tenders for the St. Lambert

lock, to be built at the south shore

end of Victoria bridge, were re-

ceived December 20. Completion

was called for August 31, 1958.

This work will extend nearly a

mile and will require removal of

some 2,400,000 cubic yards of

material. Also required will be

some 400,000 yards of concrete.

The most easterly of the two
channel and dyke contracts for

some seven miles of channel and
dyke in the Laprairie basin, to

carry vessels past the Lachine
Rapids, is with the Walsh-Cana-
dian Construction Company Lim-
ited. It calls for excavation of 3.8

miles of channel and the requisite

dyke, as well as construction of a
turning basin for ships and the ex-
tension of the water intake for St.

Lambert. Excavation required will

be some 2,000,000 cubic yards of

rock and nearly 5,000,000 cubic
yards of common excavation, for

completion by December 15, 1957.
On this contract cofferdams have

been compieted, a section of the

channel has been dewatered, and
rock excavation commenced dur-
ing October. Temporary pumping
facilities are now supplying water
to St. Lambert. The contractor has
laid 360 feet of 36-inch concrete

pipe for the permanent water in-

take.

Adjoining this contract on the
west and south is a like one, 3

miles, in length. Due for comple-
tion by August 31, 1958 it involves

excavation of some 1,200,000 cubic
yards of rock and some 2,500,000
cubic yards of common material.

Contractor is Northern Construc-
tion Company and J. W. Stewart
Limited of Vancouver. The con-
tractor had compieted some coffer-

damming and about % mile of

channel had been dewatered. Chan-
nel excavation had been com-
menced and work was compieted
on a temporary water intake to

serve Laprairie.

The work for the Côte Ste.

Catherine lock and approaches was
awarded to Canamont Construc-
tion Limited and Canit Construc-
tion Limited, for completion by
July 31, 1958. It extends a distance
of 2 miles and in addition to the
lock it includes excavation of a
navigation channel and dykes
which form the approaches to the
lock. It also includes the excava-
tion of a turning basin down-
stream, regulating works for the
upper reach of the canal and a re-

servoir pool upstream of the lock.

Common excavation required

here will amount to some 2,800,000
cubic yards, rock excavation to

some 1,653,500 cubic yards. Con-
crete work will call for some
1,750,000 bags of cement. Some 3
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per cent of the material had been
removed by end of October, and
progress had been made in the

placing and rolling of fill and rais-

ing of cofferdam.

Construction of % of a mile of

the overland channel along the

south shore from the Cote Ste.

Catherine lock towards the Indian

village of Caughnawaga, is being

carried out by Miron et Frères,

Ltée., for completion by Novem-
ber 30, 1956. This contract includes

some 340,000 yards of common
excavation, 490,000 yards of shale

and 800,000 yards of limestone,

plus the laying of 100,000 cubic

yards of rock cushion on each side

of the channel. The contractor here

had completed the north and south

cofferdams for the lock, and had

removed most of the earth and

shale and 40 per cent of the rock.

The last contract awarded by

the authority to Northern Con-

struction Company and J. W.
Steward Ltd. at a price of $4,877,-

700 adjoins this one, and proceeds

further overland to the Honore

Mercier bridge. This excavation,

some 2.8 miles in extent, will in-

volve 2y2 miles of dyke. It in-

cludes 4~600,000 cubic yards of

earth and 2,900,000 cubic yards of

rock, as well as cofferdams and

unwatering. Work is to be com-

pleted by August. 31, 1958.

Lakc Channels Dredged

For dredging the seaway channel

in Lake St. Louis, Marine Indus-

tries Limited have a contract for

the removal of 3,800,000 cubic

yards of overburden and 100,000

cubic yards of solid rock. This firm

was also awarded a contract for

dredging 600,000 cubic yards of

sand, silt and clay from the chan-

nel at Lancaster Bar in St. Francis.

At the western approach to the

Beauharnois canal, in Lake St.

Francis, McNamara Construction

Company Ltd. has a contract for

dredging 1,100,000 cubic yards of

sand, silt and clay from the Sea-

way channel. Canadian Dredge

and Dock Company, Ltd. is the

contractor to dredge 2,700,000

cubic yards of overburden from the

channel from Fraser Point to Corn-

wall in Lake St. Francis. Two of

the dredging contracts are ahead

of schedule. The other two are

progressing satisfactorily. About

30 per cent of the total material

has been removed.

International Section

Across Iroquois Point, Pentagon

Construction Company Limited

and Iroquois Constructors Limited
were jointly awarded a contract

to construct a canal and lock. This
installation will serve to carry ves-

sels past the Iroquois control dam
which will control the levei of Lake
Ontário. About 11/3 miles in

length, the contract requires ex-

cavation of about 4,500,000 cubic

yards of material, mostly heavy
glacial till.

Approximately 26 per cent of the

excavation on this contract had
been completed to the end of

October. Previously cofferdams

had to be built at the upstream
end. Work was proceeding on the

erection of a concrete mixing plant

and equipment repair shops had
been provided.

Of some 8,300,000 cubic yards
of material to be removed uhder
dredging contracts awarded, at

least 2,000,000 cubic yards or some
24 per cent, have been removed
already this season, and navigation

on the seaway does not begin until

the opening of the navigation sea-

son of 1959.

A number of excavation con-

tracts were not awarded until late

in the summer and fali yet nearly

5,000,000 cubic yards of material

had been removed on lock and
channel and dyke contracts, most
of which had to be unwatered first.

This is some 14 per cent of the

total yardage to be removed under

such contracts already awarded,

(but upon some of which, recently

awarded, no work had yet com-
menced) of ?ome 35,000,000.

The Authority has established a

special lookout platform at Iro-

quois Point, from which may be

seen the machines at work in the

cut for the Iroquois lock and
approaches. The work at Montreal

may be easily surveyed from St.

Helen's Island, from the Jacques

Cartier bridge, and Victoria bridge

or from the riverside drive which

passes through St. Lambert.
The Authority has conducted

several official tours over the works
for Canadian, United States and
foreign governmental representa-

tives and for the press. It has like-

wise supplied the services of its

officers as guides to a number of

independent tours which various

educational and business groups

have arranged with the Authority.

Changes in Soulanges Section

It has been decided to construct

separate single locks at the lower

end of the Beauharnois canal, in-

stead of the twin-flight locks con-

templated under plans developed
some years ago. Provision, how-
ever, will be made for the twinning
of these locks in the future should
the need arise.

Although the normal difference

in water levei between Lake St.

Louis and Lake St. Francis is

about 84 feet, variations in the

water leveis require that the locks

each be designed for a maximum
lift of 47 feet; otherwise, the lock

dimensions will comply with the
standards adopted elsewhere. To
avoid interference with the flow of

trame on Highway No. 3, a two-
lane tunnel will be built under the

upper end of the lower lock in

place of the movable bridge orig-

inally planned. This change will

result in an increase in cost of

about $1,100,000.

Additional facilities for which
the overall first cost has been esti-

mated at $37,320,000, will include
the installation of movable spans
in three existing bridges, two of

which are combined highway and
railway bridges and the third a
railway bridge.

SLSA Hydraulic Laboratory

It is announced that Neyrpic
Canada Ltd. of Montreal has been
awarded a contract for the con-
struction and verification of

hydraulic models of Montreal har-
bour and of the Lachine rapids,

and for various test programs on
the models.

Two river models have already
been built in the N.R.C, labora-
tories at Ottawa, the first to per-
mit of an exact appraisal of the

effect of the Gut dam at the head
of the Galops rapids, the second
for detailed studies of the most
effective and economic methods re-

quired for channel improvements
north and south of Cornwall
Island.

The purpose of the models now
proposed is to provide means for

studies of the Lachine section in a
manner similar to those made by
the Authority and by Ontário
Hydro in the international rapids

section, and in regard to the Niag-
ara development where such tests

have ali resulted in great econ-

omies in construction.

The Authority will construct a

hydraulics laboratory building at

Ville La Salle, in which the models
are to be built and operated.

Lalonde and Valois, consulting en-

gineers, have been retained to pre-

pare plans and to supervise the

construction. The hydraulics la-
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boratory and the studies and re-

ports emanating therefrom will be

under the control of a Lachine

models committee, of which two
members will be appointed by
SLSA and two members by the

raodel testing organization.

The Lachine rapids reach model
will reproduce a nine mile section

of the river from Dorval Island to

below Heron Island, with a fali

varying from 30 to 34 feet. The
Montreal harbour model will repre-

sent the section of the river from

a point % of a mile above Victoria

bridge to a point off Longueuil, V/2

miles below Jacques Cartier bridge.

Three contracts for enlargement

of Welland canal locks were
awarded by the St. Lawrence Sea-

way Authority on December 6 as

follows: McNamara Construction

Co., $359,755; Swansea Construc-

tion Company, Ltd., $698,260; and
Aiken and MacLachlan, Ltd., for

$104,000.

Progress by SLSDC

On the American side of the

river, SLSDC has three major con-

tracts under way on the 10-mile

Sault canal, with its Robinson Bay
and Grass River locks, and two
dredging contracts further up-
stream.

At the far upstream end of the

work a cross-island channel is

being cut through by "The Gentle-

man", a huge 650 ton dragline from
the Kentucky coal fields, with a 14

yard bucket on an 85 foot boom.
Here the Badgett Mine Stripping

Corporation has a contract for dig-

ging 3.9 million yards at a bid

price of $1,372,800, less than half

the Governmenfs estimate.

Further downstream where the

channel location leaves the river

and cuts across-country, a Kiewit-

Morrison Knudsen Joint Venture
group has a contract for moving
12.5 million cubic yards of channel

excavation at a price of $6,452,540.

This is a dragline operation and is

now well started. Two dredging

contracts, for 3 million yards of

earth on the Cornwall Island sec-

tion and some 60,000 yards of rock
in the 1000-Island section complete

the work in hand on channel ex-

cavation.

Excavation for Grass River lock,

a 2,500,000-yard earth excavation

job, 80 feet to rock, is being carried

out by the Dutcher Construction

Co. at a price of $2,197,843. This
lock location was moved 500 feet

in planning, into a difficult marine
clay material to avoid a dangerous
fault line. In spite of the difficulties

encountered in dewatering and in

handling the sticky material the

contractor has more than half com-
pleted the -work and hopes to meet

the February 1956 completion date.

The contract for excavation for

the Robinson Bay lock further up-

stream, involving 2,600,000 cubic

yards of earth material, was origin-

ally awarded to the Jack and Jim
Maser Corp. at $990,900. After

half completing the contract, the

Masers defaulted in September,

and it is now being finished by the

Tecon Corporation of Dallas,

Texas. Completion is called for

early in 1956.

Awards of contracts for con-

struction of the two locks are yet

to be made. The whole project will

be pushed to completion over the

1956 and 1957 construction sea-

sons. in order that limited 14 ft.

draft navigation mav be possible

bv July 1958 at which time the old

14 foot Cornwall canal on the

Canadian side is closed. As of De-
cember 1 employment stood at

some 450.

Canadian Seaway Authoritv of-

ficials visited Washington, D.C.,

December 8 and 9 for meetings

with the Saint Lawrence Seaway
Development Corporation for fur-

ther discussions on the Polly's Gut
bridge and allied matters in the in-

ternational rapids section. Discus-

sions regarding tolls were carried

on between the two tolls commit-

tees, United States and Canadian,

which are studying this subject and

London Meetings

Above. The opening of the International Conference on

Combustion. Left to right, Sir Ernest Smith, R. E. Heartz,

D. M. Watsin, P. L. Jones, B. G. Robbins, J. D, Peattie and

Prof. O. A. Saunders.

President R. E. Heartz and the general secretary

visited Britain in October and took this oppor-

tunity to entertain overseas members of the

Institute, at headquarters of the Institution of

Mechanical Engineers. Below left. Old friends at

the E.I.C. reception: Sir David Pye, past-presi-

dent, I. Mech. E., Dr. Heartz, Allan Quartermain,

and Sir John Hacking, past-presidents of I.C.E.;

Brian Robbins, secretary of I. Mech. E.



reporting from time to time there-

on.

Canal Redcsigned

The Canadian and United States

governments have announced
agreement with a scheme of the

International Joint Commission for

fconing down extremes of high and
low water in Lake Ontário. It is a

plan for protecting perennially-

threatened shore áreas in the

Montreal district by redesigning

part of the St. Lawrence seaway
canal there.

Externai Affairs Minister Pear-
son has made public a letter ap-
proving the I.J.C. plan. "Arrange-

ments now have been made," he'

said, "for the redesign of a portion

of the new 27-foot canal in the

vicinity of Montreal, which will

allow a flow of 40,000 cubic feet

per second to be bypassed from

Lake St. Louis to Laprairie basin

through the canal during the non-

navigation season.

"This will not only provide more

favourable ice-forming conditions

in the narrows between Lake St.

Louis and Laprairie basin . . . but

should also be of benefit to up-

stream interests on the St. Law-
rence River and Lake Ontário."

Comment on the JOURNAL of January 1921

The Journal started off for 1921
with an issue in January somewhat
plumper than most of its predeces-

sors. A large part of the increase

was in the advertising pages, where
several new names may be noted,

including some still with us.

I am told that the JournaVs up-
rise in advertising was because it

had acauired a full-time solicitor,

S. A. Neilson, m.e.i.c, now on the

staff of the facultv of engineering

of McGill University.

Not ali of our 1921 advertising

patrons have lastpd out the years,

e.g., Armstrong-Whitworth, Ltd..

which offored a great array of

produets ranging from brass rod
to diesel ensines. Its plant was
in Longueuil, across the river from
Montreal, and was probablv the

first in Canada to use nulverized

coal as a metallurgical fuel.

The comnanv's mnnasring direc-

tor was the late M. .T. Butler,

m.e.i.c, a choleric Irishman. I

well remember riding over the Vic-

toria Bridge with him long before

it was widened, in his Armstrong-

Siddeley car, a vehicle as long

and unwieldy as many a small

truck. Half-way across we met a

farmer with a load of hav. No
amount of squeezing and jockeying

would allow us to pass, so Mr.
Butler gave his chauffeur $20, he

bought the hay and the farmer

pitched it over the rail into the

St. Lawrence. We passed.
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Annual Meeting Papers

The technical papers in this

Journal were ali preprints of some
to be presenteei at the Institute's

annual meeting to be held in Tor-

onto in February. The first was a

design of a sewage disposal plant

for a seaside city, by C. J. Yorath,

a.m.e.i.c; the Journal had not yet

adopted the practice of identify-

ing authors by their professional

connections. The paper dealt with

an hypothetical city and condi-

tions. but the design was worked

out in considerable detail, some of

the computations being given in

extenso.

.T. C. Keith, a. m.e.i.c, followed

with a paper on "Cost-plus Con-
tra cts". I wonder if this is the .1.

Clarke Keith for whom the Ontário

Hydro's steam generating station

in Windsor is named? I was sur-

prised to learn that cost-plus con-

traets were quite novel in 1921,

one of the earliest in America

dating back only to 1907. accord-

ing to Mr. Keith. Admitting that

there are disadvantages in the

cost-plus system, the author made
out a pretty good case in its

favour, citing a sewer contract

where the final expenditure under

cost-plus was about 20 per cent

less than the lowest lump sum
tender received.

Then one of our few chemical

engineering members, L. E. Allen,

m.e.i.c, discussed "Hy d rate d

Lime". He pointed out that our

chemical industry used more than
one-half of our production and
that the rest went mostly into civil

engineering works as a constituent

of mortar and plaster and as an
additive to concrete, as a plasticizer

and waterproofer. He wrote of the

water-cement ratio as being "now
well established as governing the

strength of concrete" and strongly

advocated the use of up to 10 per

cent of hydrated lime in concrete

to allow of the reduction of this

ratio without loss of concrete

strength or of work ability. We
still use some hydrated lime in

concrete, but not as much as Mr.
Allen thought we were going to.

James Milne, m.e.i.c, had a

paper in this Journal on the Tor-

onto filtration plant, comparing
the operation of the 1912 slow-

sand filters with that of the 1917

drifting-sand filters. Both gave a

perfectly satisfactory water, but

the cost per million gallons of

water filtered was higher for the

latter than for the former. At any
rate, when Toronto built a new
filtration plant not many years

ago, it did not use the drifting

>:md type.

Mr. Milne's paper was followed

by one by E. A. Ryan, a.m.e.i.c,

on the heating and ventilation of

paper-machine rooms, with a long

discussion by E. A. B r i n e r,

m.a.s.m.e. The two together gave

an excellent picture of the state of

the art then; I doubt if it has

changed much in thirty-five years.

Personalities

The rest of the editorial matter

deals with plans for the fortheom-

ing annual meeting, a special

nomination of H. G. Acres, m.e.i.c,

for the post of vice-president

—

and a plea to the government to

appoint an engineer to the Rail-

way Commission.

Among the personals, I find that

A. G. L. McNaughton, a.m.e.i.c,

was on his way to England for a

year's visit and that R. L. Weldon,
jr.E.i.c, had just become mechani-

cal engineer for the Three Rivers

Pulp & Paper Co. The first is, of

course. Gen. A. G. L. McNaughton,
now chairman of the Canadian

Section of the International Joint

Commission and Mr. Weldon is

president of the Bathurst Power
and Paper Company.
One member is announced as

having set up as a contractor in

Toronto, in which business he "ex-

peets to continue ... for some
voais to come". Don't they ali?
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The late J. M. R. Fairbairn,

m.e.i.c, was the incoming president,

so his portrait appeared in the

Journal, a determined looking
young man, but without the im-
perial bearing so characteristic of

him in later life.

The Battlefields Memorial Com-
mission, of which Col. R. W.
Leonard, m.e.i.c, was a member,
announced a design competition
for the monuments it proposed to

build at St. Julien, Courcelette,

Vimy Ridge, Passchendaele, Hos-
pital Wood, Dury Cross Road and
Bourdon Wood, ali points where
Canadian troops helped to win
Allied victories in the late war.

The Branches

Life in the branches seemed to

be going along about as usual.

Metering of a selected area in

Halifax had cut water consump-
tion down by about 65 per cent,

but it was complained that build-

ing laws and plumbing regulations

were hard to enforce on account
of civic politics."

The Ontário Provincial Division
was still trying to get an engineers'

licensing act passed in that prov-
ince and after a good bit of ap-
parently acrid discussion, author-
ized its committee on the matter
to use ali legitimate means to for-

ward such legislation. The Van-
couver Branch was concerned be-

cause it was rumoured that "cer-

tain powerful interests propose . . .

to endeavour to have certain

amendments enacted, eliminating

the compulsory clauses of the

Engineering Profession Act."

The Institute was growing; there

were an even hundred applications

for membership published in this

Journal and 17 for transfer.

Engineering Careers in Canada
On page 89 of this issue readers

will find the íirst of three articles

that will appear in the Journal cov-
ering the role of the engineer in

the Canadian armed forces. Our
purpose in publishing them is two-
fold, first, to inform readers of

what the members of our profes-

sion are doing in the defence of

Canada, and second, to help the
services in their search for new
technical personnel. It was our in-

tention to run these stories accord-
ing to established custom with the

navy coming first. However, to

save time, and with proper apol-

ogies to the sailors, they will ap-

pear in the order they are being

received from Ottawa.

It is proposed to continue with

a further series of articles on sim-

ilar lines about careers in various

fields of Canadian industry.

Annual Meeting of

R.C.E.M.E

Corps Association

The R.C.E.M.E. Corps Associa-

tion held its tenth annual general

meeting and d i n n e r at the

R.C.E.M.E. School, Barriefield,

Ontário on October 22 last.

The president, Lieut.-Col. A. G.

Edward of Montreal, was re-

elected for a second term, while

the honorary secretary-treasurer,

Lieut.-Col. LeSueur Brodie of Tor-

onto was also re-elected. Lieut.-

Col. J. K. Bradford of Toronto was
elected first vice-president.

Guest speaker at the annual

dinner was T. W. Eadie, m.e.i.c,

of Montreal, president of the Bell

Telephone Company of Canada
Limited. A special feature of the

dinner was the presentation to Gen.

The Hon. A. G. L. McNaughton,
m.e.i.c, honorary colonel com-

mandant of the Corps of the Can-

ada Decoration with two clasps, by

Col. J. R. Dunlop, m.e.i.c, director

of the Corps.

Delegates who attendecl the

meeting and dinner were Lieut.-

Col. E. D. Gray-Donald, m.e.i.c,

chairman, Quebec Command chap-

ter; Maj. O. B. Berringer, m.e.i.c,

chairman, Eastern Command chap-

ter; and Maj. L. Raisbeck repre-

senting Western Command chap-

ter. Besides those mentioned above

the following unit officers were

present: Col. C. W. Jones, m.e.i.c,

commanding the R. C. E. M. E.

School, Barriefield; Lieut.-Col. L.

Martin, m.e.i.c, commanding 3

Technical Regiment, Montreal

;

Lieut.-Col. L. M. Harding, com-
manding 4 Technical Regiment,

Toronto; Maj. A. Anderson, 5

Technical Regiment, Hamilton;

and Maj. O. Dunn, 6 Technical

Regiment, Windsor.

R.C.E.M.E. Corps Association Meeting
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Elections and Transfers
At the meeting of Council held at

headquarters, ou Friday, December 16th,

1955, a number of applications were pre-

sented for consideration and on the
recommendation of the Admissions
Committee the following elections and
transfers were effected:

Members:
J. S. Arczynski, Toronto
W. L. Gross, Montreal
A. Mackie, Toronto
J. W. L. Monaghan, Toronto
E. M. Monteith, Toronto
J. E. Sutton, Victoria

E. I. Wigdor, Montreal
S. Wood, Ottawa

Juniors

:

J. B. Laurie, Montreal
B. P. Nicholls, Montreal
J. R. Wells, St. John's

Transferred jrom the class oj Júnior to

that oj Member:
P. J. Boivin, Kenogami, Que.
N. E. Duncan, Montreal
G. Ewing-Chow, Georgetown, B.G.
J. L. Gariepy, Sorel

W. S. Jones, Houston, Texas
W. C. Leith, Montreal
M. H. Margles, Toronto
J. H. C. Massie, Toronto
A. R. D. Robertson, Victoria

G. C. Robinson, Saint John
T. E. Smith, London

The following Students were admitted:

McGill University

J. Achtman
G. J. Akamoto
R. J. Allore
H. L. Atkinson
G. Banks
F. Barna
R. G. Begley
R. E. Belair

P. R. Belanger
G. Bellefleur

D. Bohonos
G. Boulais
J. E. Buchan
I. A. Burla
J. R. G. Collard
H. C. Clowes
G. T. Connery
C. H. Cormier
T. A. Crooks
R. H. Crosbie
A. S. Derrick
L. De Simone
W. D. Duanne
W. E. Dunford
Y. C. Dupuis
D. J. P. Evans
V. V. Filipovich
G. L. Fox
B. Garceau
F. E. Godwin
V. Golde
S. Greenberg
F. A. Guilbault
J. R. Hall
J. M. Hammel
F. J. P. Heffernan
R. G. Hollett
B. A. Howarth
H. M. Ichiyen

A. Lipes
R. G. Lubelsky
L. J. Luyks
C. J. E. MacKav
P. G. Mackay
H. A. Macpherson
A. A. McAlear
J. G. M. McKirdy
R. K. McNamee
V. de P. Marceau
D. M. Martin
S. R. Mester
A. Miroshnichenko
W. G. Montgomery
D. R. Morrier
W. H. Moulton
F. S. E. Murphy
J. Mushka
F. S. Nemet
M. Novac
A: Novakoff
P. Ostapeic
J. Ozers
J. F. L. Pelletier

R. Picard
C. R. Pilon

A. L. Poddubny
E. V. M. Prives
W. C. Ramsden
G. A. D. Reed
D. W. Reesor
R. I. Robertson
A. A. Robillard
J. A. Rowley
V. Schecter
D. M. Smith
W. J. Smith
M. A. Sochocky
T. de G. Stewart

W. Larson
R. S. Leiffer

E. V. Leon

University

B. E. Akins
V. M. Austford
R. N. Ayukawa
K. A. Bailey
T. L. Blais

F. R. Bruckner
D. G. Burdeny
G. Cali

G. F. Carleton
J. G. Carruthers
R. G. Caughey
B. Chan
G. Chymko
L. A. Clay
W. D. Crowe
E. P. Debusschere
E. Dolhun
W. J. L. Duncan
G. Dyck
C. Feuer
T. C. Fraser
T. A. Ferens
G. E. Grant
M. Gumprich
R. S. Hayward
R. A. Hewett
D. M. Heys
E. W. T. Hnatiuk
A. G. Hook
B. R. Hryhorczuk
L. E. Hurwitz
B. M. Jacobs
L. R. Jacobson
E. Kaarsoo
H. Kowaalik
G. J. Lapointe
P. Leung
C. G. Luckman
M. F. Macpherson
T. Maftechuk
W. R. Martin
J. A. Martino
J. M. Moore

University

J. D. Acheson
D. A. Allen
D. C. Brownlow
G. N. Hesler
G. R. Howland
J. R. Inglis

P.Kalnins
R. Kurkjian

G. R. A. Weiss
M. Werbin

of Manitoba
L. R. McGinnis
F. T. McGregor
D. G. McKenzie
W. J. McQuay
I. A. Nattress
D. K. Newey
Y. Okamura
E. M. Pashniak
J. S. Paulsen
B. O. Pedersen
F. Penner
B. C. Peterkin
L. Petrie

G. G. Phillips

E. Pollock
A. F. Potter
V. R. Price

A. Priestley

J. W. Puchalski
I. Reinhart
D. J. Rennie
N. Richards
H. P. Rostig
H. J. Schleier

L. F. Schmidt
J. P. Sharby
D. M. Shook
D. B. Sigurdson
P. R. Simmonds
L. R. Smith
W. W. Starr

J. A. Stewart
S. P. S. Sulymka
R. D. Sweeney
A. R. Szewczyk
M. Tennenbaum
R. P. Tomlinson
W. J. Tischinski

R. C. Verner
J. T. Woods
R. J. Wright
V. A. Yamasaki
W. K. Zimmerman

of Toronto
D. K. L. Kwong
J. C. Pickett

T. B. Seawright
R. E. Stone
F. T. White
H. O. Wieler
G. T. Will

S. W. P. Wvszowski

University of Alberta

H. G. Basler
F. F. Beck
D. M. Carlisle

T. J. Chilibeck
H. K. Hanson
T. E. Horne

M. A. Kehr
F. Lukawitski
H. Nahaiowski
F. T. Russell

E. L. Taylor
D. M. Walker

C. K. Januskevicius S. Sura
J. H. Johnsen
L. T. Kishino
A. Klicius

R. S. Knott
H. F. Kolodny
H. I. Kornbluth

J. Terauds
G. G. E. Trude!
C. Villeneuve
J. ,J. Vincent
T. J. Wagg
D. Wainberg

Nova Scotia Technical College

D. R. Bourke J. O. Hachey
A. J. Comeau J. C. Sinclair

J. W. W. Fawcett

University of New Brunswick

A. W. Gibson R. H. Macintosh
D. H. D. Jackson H. H. Sherrard

Carleton College

K. E. Gardiner W. G. Halvorson

Loyola College

R. K. Cox S. M. Perrotta

Lakehead Technical Institute

G. W. Brown R. T. S. Nash

Mount Allison University

G. W. Hannah

Graduates

L. Richard, B.Eng. (Mech.) 1955, Tor-
onto.

K. E. Newbold, B A. Sc. (Engrg. Physics)
1955, Toronto.

J. M. Neal, B.A. Sc. (Engrg Physics)
1955, Toronto.

J. D. Crickmore M.Sc. (Mining) Stan-
ford 1955.

Applications through Associations

:

By virtue of the co-operative agree-
ments between the Institute and the
Associations of Professional Engineers,
the following elections and transfers

have become effective:

Alberta
Members:
R. F. Andretsch K. G. Clarke

Júnior to Member:
W. D. Usher J. Steudel

Saskatchewan
Members:
L. S. Earp B. C. Palmer
F. A. Kidd D. R. Rowe
J. H. Lapp P. R. Wilson
R. L. McPherson

Students:

H. R. Akehurst
D. Bartkiw
D. W. Bishop
S. T. Bramwell
S. S. Brkich
M. Cherney
E. W. Chornomydz
J. I. Daniels
S. I. Deckert
M. J. Demetrick
G. C. M.Derbowka
E. J. Dueck
J. A. A. Field

D. G. Fisher
T. B. Fletcher
F. W. Fossey
D. M. Galbraith
F. K. Gerbrandt
T. P. Gilchrist

R. W. Gillanders
W. H. Glaister

A. A. Gorkoff
H. M. Hleck
E. A. Hodgins
L. A. Kaeding
H. J. King
J. S. King
B. W. Kischuk
G. Kobelak
P. Kozicki
Paul Kozicki
R. B. J. Kroeker
G. E. Laliberte

D. L. Lawrysyn

Júnior to Member:
J. T. Dokken K. J. MacRae
R. M. Heaton

Manitoba
Júnior:

W. Naumko
Nova Scotia

Members:
D. R. Downing J. C. Eaton

Júnior to Member:
A. M. Macdonald D. E. Rudolph

Correction

In the December 1955 issue of the

Journal, page 1693, under "Elections and
Transfers"—Council Meeting of Novem-
ber 19, 1955, through a clerical error

Mr. J. E. Wright, Toronto, was shown
as a Member, whereas he was elected

a Júnior.

J. J. Lipsett

R. L. Mackenzie
J. W. MacNeill
F. D. McCarthy
J. M. McNeil
A. W. Millard
L. C. Miller
F. W. A. Mosienko
M. M. Muth
G. T. Narfason
G. G. Popoff
W. A. Posehn
V. A. G. Rein
V. L. Ryhorski
R. Schindelka
H. Schmidt
K. G. Schoenroth
W. J. Serne
A. C. Shuster

R. O. Sochaski
J. R. Stoffel

G. R. Straub
J. A. Thom
K. H. Thompson
M. B. Todd
L. E. Torfason
J. L. Townsend
S. S. Turek
S. D. Walker
D. J. Walsh
M. W. Weddige
E. G. E. Wurts
T. Yoshida
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Information received through co-operation with the

provincial organizations

Ontário

News of the Members

H. W. Tate of Toronto has been pro-

moted from executive vice-president to

president of De Leuw, Cather and Com-
pany of Canada, Ltd. at a recent meet-
ing of the company which is associated

with De Leuw, Cather and Company of

Chicago.

De Leuw, Cather and Company of

Canada Ltd., located at 52 St. Clair
Avenue East, Toronto, was formed early

in 1954 and at present employs nine
Professional engineers. Prior to joining

this firm of consultants, Mr. Tate was
assistant general manager of the Tor-
onto Transportation Commission with
which he had been associated for many
years.

Norman A. Grandfield is now manager
of the Public Utilities Commission of

Brantford, Ont. A graduate in electrical

engineering of Queen's University, Mr.
Grandfield was formerly manager of the
Public Utilities Commission of the
City of Galt.

Donald H. MacDonald is on the engi-
neering staff of H. G. Acres and Co.
Ltd., of Niagara Falis, Ont.

Fred H. Edwards, formerly with the
Canadian Westinghouse Company in

Hamilton, is now assistant professor of

electrical engineering at the University
of Massachusetts, Amherst, Mass.
Professor Edwards graduated in elec-

trical engineering from the University
of British Columbia in 1949 and joined
Westinghouse at that time. While with
the Canadian Westinghouse he under-
took post-graduate work and received a

master's degree in electrical engineering
from the Nova Scotia Technical College.
He was appointed to the staff of the
University of Massachusetts early this

fali.

John W. Emerson is now engaged in

the private consulting practice of John
Emerson and Associates with Cleveland
office at 1277 Ramona Avenue, Lake-
wood, Ohio.

Mr. Emerson graduated in engineering
from the University of Toronto in 1930
and two years later obtained his mas-
ter's degree. Before moving to the

United States several years ago he was
with John Inglis Company in- Toronto

Robert B. Jennings, who was formerly
claims and contract engineer with the
Trans-Canada Highway division, De-
partment of Public Works, is now asso-

ciated with the Department of Plan-
ning and Works of the City of Ottawa

Dr. W. C. Winegard and Dr. J. W.
Rutter, of the Department of Metal-
lurgy of the University of Toronto, took
part in a recent Canadian symposium
on melting, diffusion and related topics.

The meeting was held in Ottawa, under
the auspices of the low temperature
and solid state physics group of the
National Research Council, to bring
together scientists from Canadian re-

search institutions and universities in-

terested in various aspects of the prob-
lems of melting and the liquid state.

T. N. McLenaghan, of the Abitibi

Power and Paper Company, Ltd., has
been transferred from the Fort William
division, where he was control superin-

tendent, to the Iroquois Falis division

of the company as assistant to the mill

manager.

Dusan Lazarevich and Associates, Tor-
onto consulting engineers, have moved
to new offices at 244 Dupont Street,

Toronto. We are informed by D. P.

Lazarevich that the new phone number
is WAlnut 10-6631.

Brian A. Tucker, of Canadian West-
inghouse Co. Ltd., has been moved from
Hamilton where he was employed as

contract administrator, to Montreal,
where he is sénior technical represen-

tative of Westinghouse in one of the

plants of Canadair, Ltd.

C. A. Dimham Co. Appointment

Announcement has been made by
A. J. Dickey, president of C. A. Dun-
ham Co. Ltd., of the election of Richard
M. Mitchell as executive vice-president

and assistant general manager of the
company.
A graduate in engineering of Queen's

University and also of the Harvard
School of Business Administration, Mr.
Mitchell has been actively connected
with the heating and air conditioning
industry for the past seven years. During
the Second World War he served with
the Royai Canadian Engineers, retiring

with the rank of lieutenant-colonel.

H. C. Schwegler is now associated with
the Dominion Electric Manufacturing
Co. Ltd., of 60 Leslie Street, Toronto.
He was formerly engaged in sales engi-

neering with D. M. Fraser Ltd., of

Toronto.

A. J. Vale has resigned from the em-
ployment of H. G. Acres and Co. Ltd.,

of Niagara Falis, Ont., to join the
Atomic Energy of Canada Ltd., Deep
River, Ont., as a design electrical engi-

neer.

Heads National Carbon
The appointment of John S. Dewar

as president of The National Carbon
Company, a division of Union Carbide
Canada Ltd., Toronto, was announced
recently.

Mr. Dewar is a graduate in chemical
engineering of Queen's University, and
has been with National Carbon since

1943.

Lt. Col. R. H. Milne, of Toronto, has
recently completed his tenure of com-
mand of the 2nd Field Engineer Regi-
ment, R.C.E., whose headquarters are
in Fort York Armouries, Toronto. Suc-
ceeding him in commanding the Regi-
ment is Lt. Col. A. G. Keith, m.r.i.c.a.,

who is associated with A. D. Margison
and Associates Ltd., of Toronto.

Colonel Milne graduated in civil engi-
neering from the University of Tor-
onto in 1941 and saw extensive service

during the Second World War. He
joined the 2nd Field Engineers Regi-
ment shortly after return from overseas
and was given command in 1952. He
is chief engineer of the Department of
Buildings for the City of Toronto.

W. E. Ewens has announced the open-
ing of a consulting engineering practice
in transit planning and traffic engineer-
ing. His offices are located at 462 Mor-
rison Road, Oakville, Ont. Services
offered in the transit field include long
range and immediate planning, route
studies, costs and ali forms of transit

research, particularly as related to
smaller transit properties. Traffic Ser-

vices include ali phases of traffic engi-
neering, surveys and consultations.
Mr. Ewens is a graduate in civil engi-

neering of the University of Toronto,
and was with the Toronto Transporta-
tion Commission, as research engineer.
He is a director of the Canadian Section
of the Institute of Traffic Engineers.

Geoffrey C. Winkler has resigned his
position as methods engineer at the
Ford Motor Co. of Canada Ltd., Wind-
sor Ont., to accept a position as
industrial-mechanical engineer with ACF
Electronics, a division of American Car
and Foundry Industries Inc., in Alex-
andria, Va.
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Alberta

E.S.S. Plans Busy Year

Hugh Atkins, president of the Engi-
neering Students' Society, when inter-

viewed stated that they now have a
membership of 670 students. This ex-

cellent perccntage of the total student
class speaks well for the membership
campaign of the E.S.S.

Roy Mutter, secretary of the E.S.S.

,

stated that a full program of monthly
meetings was planned as well as many
special events. The annual smoker, which
has already been held, was extremely
successful t his year, with everyone on
his best behavior.

First on the list of special events will

be the annual Engineers-Nurses dance, a

charitable undertaking, the proceeds
from which go to the World University
Service. In January the annual Engi-
neers' Ball and Queen Contest will be
held. This is the highlight of the E.S.S.

program. Atkins stated that the Queens
this year would be the most beautiful

ever and that the model engineering
displays would be the most outstanding
to date.

In February and March the regular

meetings will feature papers presented in

the Webb Memorial Student Paper
Competition. This competition, which is

liold in honour of the late Professor
Webb, offers prizes of $25.00, $15.00 and
$10.00 for the best papers presented to
the E.S.S. during the regular term.

Finally. to complete the year, the
annual Engineers' Banquet will be held
in March.
Our interview with Hugh Atkins and

Roy Mutter was too short to cover
sports and cther activities in which the
engineers take part, but from what was
learned it appeared that E.S.S. is, if

anything, bigger and better than many
readers will remember from their univer-
sity days.

(Reprinted from The Alberta

Professional Engineer, Nov. 1955.)

British Columbia
Annual Meeting in Victoria

Three hundred members and engi-
neers-in-training affiliated with the Asso-
ciation of Professional Engineers of B.C.
attended the two-day convention and
annual meeting in the Empress Hotel,
Victoria, on December 2 and 3. It was
the first time the meeting had been
held away from Vancouver since the
Association was formed in 1920, and
approximately 50 per cent of those pres-

ent carne from outside Victoria. Also
in attendance were representatives of
four other provincial Associations of
Professional Engineers: E. W. Christian
and A. E. McDonald, from Alberta; R.
Bing-Wo, Saskatchewan ; W. J. Patton,
Manitoba; and Col. T. M. Medland,
executive director of the Ontário Asso-
ciation.

C. D. Howe Addresses Luncheon

The Rt. Hon. C. D. Howe, Minister
of Trade and Commerce, addressed an
overflow audience at the annual lunch-

eon on December 3. Mr. Howe said

prelirninary surveys of investment plans
indicate that capital expenditure by
governments and business in 1956 will

be at least as high and probably higher
than for the current year, and that this

prospectivo expansion is not limited to

any one area but seems to extend from
coast to coast. He went on further to

say that building activities during 1956

were more likely to be limited by short-

age of materiais than by a shortage of

available capital. He warned, however,
that there is no room for complacency,
and advised that we have not yet been
completely successful in mastering the

problem of combining stability with
progress.

J. E. Liersch Is New President

J. E. Liersch. vice-president of the

Powell River Company. a forest engi-

neer. was installod as president of the

Association. He sueceeds Dr. H. C.

Gunning, dean of the Facuity of Applied
Science at the University of British

Columbia, who will serve another year
on Council as past president. Elected
as members of Council for 1956 were
Professor W. O. Richmond. vice-presi-

dent; A. C. Buckland, F. A. Lazenby,
R. R. McNaughton, A. J. Saunders,

and M. A. Thomas. Four additional

members of Council will be appointed
by the British Columbia Government.

Awards

At the annual awards luncheon on
Friday, December 2. the Association

Gold Medal was presented to F. S.

Death. as the student in the 1955 grad-

uating class at the University of British

Columbia whose undergraduate record

was considered by the Facuity to be
most outstanding.

The Letson Memorial Prize, donated
in memory of his father by Major-
General H. F. G. Letson. c.b.e., m.c, ej).,

for the best report or thesis submitted
in support of an application for regis-

tration as a mechanical engineer, was
awarded in abscntia to N. L. Williams

for his report "The Comparison Tower
Concept for Predicting Cooling Tower
Performance". Mr. Williams is at pres-

ent on loan from the B.C. Electric Co.
to the Chalk River development.

The Association Book Prizes of $25.00

value, which are annually awarded to

engineering undergraduates in 3rd year
Applied Science, will be presented dur-

ing the president's visit to the campus
next spring. Winners are: R. A. Sterne,

chemical; J. J. F. Loewen, civil; W. N.
Junas, electrical ; K. H. Darke, geo-
logical ; and E. Hay, mechanical.

The Inglcdow Prizes, donated by T.

Ingledow, for general proficiency in each
year of engineering at the university,

went to: W. R. Rasmussen; T. F.

Somerville; J. J. F. Loewen; and L. G.
Maranda.

Life Membership medallions were
presented to: G. M. Irwin, Victoria; G.
P. Sharpe, Salmon Arm; and W. Jamie-
son. Westview.
The president then called upon those

about to receive certificates of registra-

tion and reminded them that they were

publicly entering upon the privileges

and responsibilities of a great profes-

sion; that they were bound by the same
code of ethics as ali Professional engi-

neers and that they must preserve the

tradition of the profession faithfully as

their most cherished possession. Certifi-

cates were then presented to the fol-

lowing: W. R. Cheriton, Vancouver; E.

I. Derv. D. Logan. and D. G. Suther-

land, ali of Victoria; P. H. H. Hook-
ings. and J. A. Procunier. of Vancouver;
B. R. MacFarlane, of Port Alberni; H.
M. Thurgood, of Campbell River; and
Z. Wolski, of Westview.

In a special ceremony at Jubilee Hos-
pital, Dr. Gunning, aceompanied by Mr.
Liersch and Registrar J. A. Merchant,
presented a certificate of registration to

A. C. Packard. who had been stricken

with polio and was unable to attend

the luncheon. ^
In addition to two days of business

sessions there was a full program of

social events. including two morning
coffee parties and a Friday evening ban-

quet for the 70 ladies who aceompanied
their husbands to the convention. For
the men there was the annual stag party

(Continued on page 106)

Discussing their new duties are some of the members of the 1956 Council of
the Association of Professional Engineers of British Columbia at the Associa-
tion's annual convention held at the Empress Hotel, Victoria, on December 2
and 3. Left to right: W. O. Richmond, vice-president; J. E. Liersch, president;
M. A. Thomas, ali of Vancouver, and A. J. Saunders, Victoria.
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#t)ttuartcsí
The syrnpathy of the Institute is extended to the

relatives of those whose passing is recorded here.

Frederick William Cowie, m.e.i.c, re-

tired chief engineer of Montreal harbour,

died in Montreal on October 30, 1955.

Mr. Cowie was born in Caledónia,

Ont., on Mareh 27, 1863. He received his

education at Woodstock College and
graduated frcm McGill University in

1886 with a B.A.Sc, degree in civil en-

gineering. While at Woodstock College

he studied special courses in mathema-
tics and astronomy and spent his sum-
mer vacations as assistant in charge of

the Astronomical Observatory there, and
also worked on the survey of the Niag-
ara Falis Patk Commission. Upon his

graduation from McGill he was em-
ployed as assistant engineer with the
Montreal Harbour Commission, work-
ing on the St Lawrence ship channel.

In 1908, Mr. Cowie was one of a group
of engineers who made extensive sur-

veys of the principal harbours of Europe
and the United Kingdom. This knowl-
edge was put to use by Mr. Cowie dur-
ing the first world war when he was sent

as a consultant to Halifax where har-
bour expansion was underway. He was
also responsible for planning the steady
flow of grain shipments out of Halifax
and Montreal at that time.

Mr. Cowie retired as chief engineer
of the Montreal Harbour in 1926, hav-
ing attained +hat position in 1907. After
his retirement he was actively engaged
as a consultant on major harbours in-

cluding those at Norfolk, Va., Boston,
Mass., and Havana, Cuba.
In 1914, Mr. Cowie received the Tel-

ford Medal of the Institution of Civil

Engineers for a paper entitled "Trans-
portation Problems in Canada and
Montreal Harbour." More recently, he
compiled the book, "Tales of the St.

Lawrence," which is a series of inci-

dents and stories connected with the
River.

He was a member of the American
Society of Civil Engineers. Mr. Cowie
joined the Engineering Institute in 1887
as an Associate Member and transferred
to Member in 1898. He attained life

membership in 1933.

George A. Kydd, m.e.i.c, retired civil

engineer in Ottawa, Ont., died suddenly
in Kentville, N.S., on October 25, 1955.

Mr. Kydd was born in Montreal on
November 20, 1883, and attended Mont-
real public and high schools. He grad-
uated from McGill University in 1905
with a B.Sc. degree in civil engineering.
Upon graduation he joined the Grand

Trunk Railway as assistant engineer in
charge of construction of a grain elevator
in Midland, Ont., and then was also
with the National Transcontinental
Railway in New Brunswick for a time,
and with the Canadian Pacific Railway.
In 1913 he joined the Department of
Railways and Canais and was engaged
on work on the Trent Canal in Camp-
bellford, Ont. In 1924 he became divi-

sional engineer on the Welland Canal,

and then in 1932, resident engineer on
Hudson Bay Terminais for the De-
partment of Transport in Churchill,

Man., subsequently coming to Ottawa as

district engineer. He retired from the
Board of Transport Commission in

1953.

Mr. Kydd joined the Engineering
Institute in 1902 as a Student,' transfer-

red to Júnior in 1911, to Associate Mem-
ber in 1914, and to Member in 1940.

He attained life membership in 1947.

Hector Somerville Philips, m.e.i.c, pres-

ident of Philips and Roberts, consulting

engineers of Hamilton, Ont., died sud-
denly of a heart attack in Port Col-
borne, Ont., on October 20, 1955.

Mr. Philips was born in Airdrie, Scot-

land, on November 20, 1882, and was
educated at Wigan High School, Lanca-
shire, Englanr), and at Heriot-Watt Col-
lege in Edinburgh.
Mr. Philips was employed as assistant

engineer on various waterworks in Scot-
land before coming to Toronto in 1911

as draughtsirmn with the City of Toronto
working on the design of sewerage and
sewage disposal works, and then as en-
gineer on sewage design. In 1915 he
joined the staff of Professor E. B.

Phelps, consuiting sanitary engineer of

the International Joint Commission in

connection with the pollution of

boundary waters, and the following year
became designing engineer for Canada
Nitro Products Company Ltd. in Tor-
onto, in which capacity he supervised
the design of a sharpnel loading plant.

From 1916 to 1919 he held a commis-
sion as a lieu fenant in the Royai Cana-
dian Engineers.

In May, 1920, Mr. Philips was named
engineer-in-charge of sewer design for

the City of London, Ont., and the fol-

lowing year was named to the similar

position with the City of Hamilton, Ont.,

subsequently becoming designing engi-
neer. After twenty-three years service,

in 1944, Mr. Philips retired from this

position to establish the firm of Philips

and Roberts, consulting engineers in

Hamilton. At the time of his death he
was president of this company.
Mr. Philips joined the Engineering

Institute in 1915 as an Associate Mem-
ber and transferred to Member in 1922.

He attained life membership in 1951.

Charles H. Pinhey, m.e.i.c, construction

engineer, died in Ottawa on November
6. 1955.

Mr. Pinhey was born in Ottawa on
March 20, 1867, and was educated at

Ottawa Colleeiate Institute (now Lisgar
Collegiate) . He graduated from the
School of Practical Science. Toronto, in

civil engineering in 1887. The following

year he passed examinations for Ontário
Land Surveyor, and in 1889, for Domin-
ion Land Surveyor. He was employed

by the Department of Railways and
Canais as rodman, leveller, and sur-

veyor on the Soulanges Canal from 1889

to 1896, and for the next five years, as

engineer for Manning & Macdonald,
also working on the Soulanges Canal. He
also spent some time as engineer on
construction of a wharf at Three Rivers,

Que., and then subsequently retired from
active engineering practice to manage
his personal property.
Mr. Pinhey joined the Engineering

Institute in 1887 as a Student, transfer-

red to Associate Member in 1894, and to

Member in 1940. He attained life mem-
bership in 1947.

William O. Marble, m.e.i.c, partner in

the engineering firm of Hodgson, King
and Marble in Vancouver, B.C., died on
August 27, 1955 in Vancouver.
Born in Hampstead, New Hampshire,

he received his general education in

Haverhill, Mass., and then studied en-
gineering under private tutors. He spent
five years as a draughtsman and resi-

dent engineer with the city engineer's
office at Haverhill, Mass., and then in

1900, eight years on the engineering
staff of Purdy Henderson, New York,
working on the design of structural steel.

Mr. Marble was then transferred to

Boston by the company and was in

charge of their engineering office in that
city. From 1909 to 1917 he was western
manager of Purdy Henderson (Canada)
with headquarters in Vancouver, B.C.

In 1917 Mr. Marble entered into part-
nership with Hodgson and King as con-
sulting engineers in Vancouver.
He was a member of the Association

of Professional Engineers of British

Columbia, and served on the board of
examiners of the structural branch of

that association.

Mr. Marble. joined the Engineering
Institute in 1919 as a Member, and at-

tained life membership in 1950.

41fred E. Hopper, m.e.i.c, retired steam-
ship inspector, died in Ottawa on Nov-
ember 13, 1955.

Born in Darlington, England on July
20, 1870, Mr. Hopper received his gen-
eral education there. He spent six and
a half years as an engineering apprentice
with the North Eastern Railway Com-
pany in Darlington before coming to
Canada in 1891 and joining the Grand
Trunk Railway Company in Montreal.
The following year Mr. Hopper became
an engineer on a ship and travelled ex-
tensively for several years.

In 1910 he was named steamship in-

spector at Vancouver, B.C. Mr. Hopper
carne to Ottawa in 1919 as principal
inspector of boilers and machinery with
the Department of Marine and Fish-
eries. He retired from government ser-

vice in 1950.

Mr. Hopper became a Member of the
Engineering Institute in 1923 and at-
tained life mambership in 1953.
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News of the Personal Acti vities

of

Members of the Institute

ciety of Metals, and of the Canadian
Welding Society.

He is a member of council of the
Engineering Institute, and a past-chair-

man of the Toronto Branch.

Hydro OfBcials Promoted

The City of Winnipeg Hydro Electric

System announces the appointment of

R. T. Harland, m.e.i.c.,, as chief engi-

neer and M. D. Young, m.e.i.c, as assist-

tant chief engineer. Mr. Harland suc-

ceeds D. C. Bryden, m.e.i.c, who is

now the utility's assistant general man-
ager.

Mr. Harland graduated from the
University of Manitoba with a B.Sc.

degree in electrical engineering in 1938.

In 1941 he received his M.Sc. degree
from the Massachusetts Institute of

H. S. Short, m.e.i.c, recently retired

from his position as contract engineer of

the Ontário division of Dominion Bridge
Company Ltd. He will continue to be
associated with the company as cod-
sultant, sales and contracting.

Mr. Short has spent 50 years in the
structural steel industry. He began his

career as a draughtsman with the Can-
ada Foundry Company in 1906. In 1912
he became draughtsman checker with
the Hunter Structural Steel Company
and then in 1915 began his long asso-

ciation with Dominion Bridge, progress-

ing through the positions of draughts-
man, assistant chief draughtsman, sales

engineer for Northern Ontário and Que-
bec, and. for the past 13 years, as con-

tract engineer.

Mr. Short is a director of the Saulti

Structural Steel Company and a direc-

tor and past-president of the Canadian
Institute of Steel Construction. He is

also a member of the Association of

Professional Engineers of Ontário.

MacKenzie McMurray, m.e.i.c, has been
appointed sales manager in charge of

sales and contracting by Dominion
Bridge Company Ltd., Ontário division.

He was formerly production manager
with the company.
Mr. McMurray graduated in 1939

from the University of Toronto in

metallurgical engineering and spent the
following year at the University as a

demonstrator in mining engineering.

In 1940 he joined the staff of Dom-
inion Bridge 's Toronto branch and spent
the next five years as metallurgist and

H. S. Short, M.E.I.C.

chief inspector at the Sorauren Avenue
plant, then engaged in the production
of munitions. He occupied a number
of positions in the company's Toronto
and Lachine, Que., plants until 1949
when he was appointed welding engi-

neer at Toronto, a position he held until

1953 when he became production man-
ager at that plant.

In 1954 Mr. McMurray received the

degree of master of commerce from the

University of Toronto. He is a member
of the Association of Professinal Engi-
neers of Ontário, of the American So-

M. McMurray, M.E.I.C. M. D. Young, M.E.I.C.

R. T. Harland, M.E.I.C.

Technology. He joined the staff of the

Winnipeg Hydro in 1941, but from 1942

until the end of the war, served with

the R.C.A.F. Returning to the Hydro
in 1945, he became assistant principal

engineer in 1948, and in 1952, principal

engineer in charge of design.

M. D. Young, the new assistant chief

engineer. graduated from the University

of Manitoba in 1925 with a bachelor's

degree in electrical engineering.

He joined the staff of Winnipeg Hydro
in 1926 and has progressed through the

positions of distribution engineer in 1930.

assistant superintendent of distribution

in 1938, assistant general superintend-

ent in 1943 to general superintendent in

charge of distribution in 1946.

Both Mr. Young and Mr. Harland are

members of the Association of Profes-

sional Engineers of Manitoba and the

Manitoba Electrical Association.

William O. Horwood, M.E.I.C, is now
assistant to the president of Interna-

tional Equipment Company Ltd. at

their head office in Montreal. Mr. Hor-
wood was formerly branch manager of

Lyman Tube and Bearings Ltd. in

Toronto.
A meehanieal engineering graduate of

McGill University. class of 1937, he had
joined Lyman Tube and Bearings Ltd.

in 1945 and has also been eastern sales

manager of that eompany's tubing and
railway division.

J. H. Smith, m.e.i.c, vice-president and
general manager of Canadian General
Electric Company Ltd., who was recent-
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No prima donna, the Star of this show is

built for continuous day in and day out

performance and is winning applause from

heating engineers across the country!

Differing from other package boilers, it can

be supplied with any proven type of

firing equipment to suit individual conditions.

The user has the advantage of a generator

"tailored" to his needs which offers the best

local service facilities.

Full responsibility for the complete unit is

taken by Dominion Bridge Company.

Hundreds of these boilers, already installed,

have been proven in service.

We'd like to tell you more—
please write for Catalogue No. B F -119.

OTHER DIVISIONS: PLATEWORK, MECHANICAl, STRUCTURAL, WAREHOUSE

Plantt at : Montreal • Ottawa • Toronto • Winnipeg • Calgary • Vancouver
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ly transferred to Montreal to head the

company's appliance division, is novv in

Peterborough, Ont., vvhere lie will hold

the corresponding position in the ap-

puratus division.

James Lundie, M.E.I.C, has been ap-

pointed district engineer of the Canadian
Pacific Railway's New Brunswick dis-

trict, with headquarters in Saint John.

For the past two years Mr. Lundie has

been locating engineer for the C.P.R. at

Hemlo, Ont., where he built the recently

opened Manitouwadge sub-division.

Mr. Lundie has been with the C.P.R.

since bis graduation in civil engineering

from the University of Saskatchewan
in 1930.

In 1939 he was appointed bridge and
building raaster at Regina, and from

1944 to 1950 served as division engineer

at Schreiber, Ont., Woodstock, Ont., and

London, Ont. He was then appointed

assistant district engineer at Toronto, a

post he held until taking on the Mani-
touwadge project.

D. L. Dickson, m.e.i.c, has been named
vice-president of the Eastern Electrical

Supply Company in Montreal. He join-

ed the company earlier this year as

sales engineer.

A graduate of the College of Technol-

ogy in Belfast, Mr. Dickson has also

been electrical assistant with the Electric

Tamper & Equipment Company in

Montreal.

D. C. MacCallum, m.e.i.c, president of

Racey, MacCallum and Associates Ltd.,

announces the appointment of George
L. Houghton, m.e.i.c, as executive en-

gineer in charge of the Toronto division

of the company, and R. Murray Camp-
bell, m.e.i.c, as executive engineer in

charge of the Montreal division.

Mr. Houghton was previously assistant

to the vice-president, Toronto division

and Mr. Campbell was previously assist-

ant to the president (technical).

Lionel Swift, m.e.i.c, has been appointed

assistant general manager for Canadian
Hoosier Engineering Company Ltd. in

Montreal.

G. L. Houghton, M.E.I.C.

56

Mr. Swift is a native of Shawinigan
Falis, Que., where he received his early

schooling and where he worked for some
years before starting his studies at Mc-
Gill University. He graduated in electri-

cal engineering in 1934 and then spent

the folloving two years on the Shawini-

gan Water and Power Company's train-

ing course. He worked in the generating

and transmission department until 1945

when he was transferred to the Quebec
Power Company.
With Quebec Power he successively

oceupied the positions of superintendent

of the engineering department, super-

intendent of the electricity division, and
finally, general superintendent of opera-

tions.

He is a member of the Corporation of

Professional Engineers of Quebec, and
of the American Institute of Elec-

trical Engineers. He was also assistant

professor in the electrical department of

Lavai University.

F. M. Kraus, m.e.i.c, has now establish-

ed his own consulting engineering busi-

ness in Montreal. He was previously

with the Stadler Hurter Company in

Montreal as structural design engineer.

Mr. Kraus received his doctor of engi-

neering degree from Politécnico Di
Turin in Italy in 1947.

K. M. Campbell, M.E.I.C.

William A. Bentley, m.e.i.c, has been
named contract engineer for the On-
tário division of Dominion Bridge Com-
pany Ltd.

Mr. Bentley received his education at
Central Technical School and the Uni-
versity of Toronto. He spent a year
with the Solway Process Company in

Syracuse, N.Y., and then returned to

Toronto in 1927 to join the staff of

the McGregor-McIntyre Iron Works.
After that company was taken over by
Dominion Bridge in 1928 he served in

various capacities until 1941 when he
was appointed resident engineer of the
Sorauren Avenue munitions plant. From
1946 he has been sales engineer in

charge of mining sales, and in 1951 and
1952 he was on loan to the steel division

of the Department of Defence as chief

of the fabricating section.

Lt. Col. J. L. Dery, m.e.i.c, has joined

Franki Compressed Pile Company of

Canada Ltd. and will take charge of

the new: branch office to be opened in

Ottawa. He was formerly with Pentagon
Construction Ltd. in Montreal.

A graduate of the Royai MiUtary
College of Canada in 1934, Mr. Dery
was in the Montreal district ofnce of

the Department of Public Works of

Canada from 1934 to 1946. He served

overseas during the Second World War
with the R.C.A.

He has also been associated with

Labrador Construction Ltd. and with

Key Construction Limited in Montreal
prior to joining Pentagon Construction

in 1952.

Dr. W. C. Gussow, m.e.i.c, was recently

honoured by the American Association

of Petroleum Geologists. He was named
distinguished lecturer and spent the

month of November travelling ex-

tensively through the United States lec-

turing on "Problems of Oil Migration".

While in Los Angeles he was the key-

note speaker of the Association's annual

regional meeting.

Dr. Gussow who practices as a con-

sulting gcologist in Calgary Alta. has

travei led and worked in 18 different

countries. He holds his B.Sc. and MJSc.

degrees from Queen's University in

geology and mineralogy and before

entering private practice was employed

as chief geologist for the Shell Oil

Company of Canada.
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R. N. Fournier, m.e.i.c, has been named
manager of the mid-west district of the

wholesale department of Canadian Gen-
eral Electric Company Ltd. in Winni-
peg, Man.
A graduate in engineering physics

from the University of Saskatchewan,
Mr. Fournier joined C.G.E. in 1937. He
served during the Second World War
with the R.C.N.V.R. and returned to

C.G.E. in 1945 as manager of the supply
division in Halifax, N.S. Since 1952 he
has been manager of the Maritime dis-

trict of the wholesale department with
headquarters a!so in Halifax.

J. G. Malus, m.e.i.c, has taken a posí-

tion as structural engineer with H. A.

Simon Limited, consulting engineer, in

Vancouver, B.C.

Mr. Malus was formerly in Regina,
Sask., with the Canadian Pacific Rail-

way. He graduated in 1952 from the

University of Manitoba in civil engi-

neering and joined the C.P.R. as transit-

man in the division engineer's office.

Wm. A. Arsenault, m.e.i.c, is now asso-

ciated .with Fraser-Brace Engineering-

Company Ltd. in Montreal.

Mr. Arsenault was previously em-
ployed as resident engineer with the

Rankin Newfoundland Company at St.

Lawrence, Nfld.

A graduate of Nova Scotia Technical
College in 1937, he has also been resi-

THIS SYMBOL
IS TO

BOILERS
Assuratice of Top Quality

The Hallmark is the Silversmiths' certificate of

excellence, universally recognized. Sotoo, this Maple
Leaf symbol on. a boiler signifies that it has met the

high standards of the Canadian Boiler Soeiety. You
protect your own interests when you deal with a

member of the Soeiety.

CSA-B-51 Boiler Code available at 50c a copy

Canadian Boiler Soeiety

R. N. Fournier, M.E.I.C.

dent engineer with the Nova Scotia
Department of Highways at Amherst,
N.S.

D. R. C. Morris, m.e.i.c, has been trans-

ferred to Beauharnois. Que., by the
Aluminum Company of Canada. His
position will be superintendent of the
mechanical and electrical division. He
was previously in Shawinigan Falis.

Que., for the company as electrical

superintendent of their plant there.

Mr. Morris graduated from McGill
University in 1947 in electrical engi-
neering.

W. G. Enouy. m.e.i.c, has been appoint-
ed manager of the new Ottawa district

sales office of Robertson-Irwin Ltd. of

Hamilton, Ont. He was formerly man-
ager of the Montreal branch of the
company.
Mr. Enouy graduated in 1927 from

the University of Toronto and imme-
diately joined the H. H. Robertson
Company in Toronto. He was trans-

ferred in 1936 to Montreal as district

manager and then recalled to Toronto
in 1946. moving to Hamilton with the

transfer of the company headquarters
to that city. With the amalgamation

(48) 58

104 Jarvis Street,

TORONTO 1,

ONTÁRIO.

W. G. Enouy, M.E.I.C.
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In spite of the extremes in the

Canadian climate, outdoor Steam

Generating Units, when properly

designed, will perform dependably

and efficiently. Ample proof of this

is provided by the increasing

number of SA boilers being ordered

for this service. At the present time

there are 15 units in operation in

7 ofthe 10 provinces.

Foster^Wheeler
St. Catharines, Ontário.

Halifax • Montreal • Toronto • Winnipeg • Edmonton • Vancouver

Canadian Petrofina Limited

Pointe Aux Trembles, P.Q

Two (2) 80,000 #/hr.

SA Boilers

55-20

North Star Oil Limited,

St. Boniface, Manitoba.

Two (2) 50,000 #/hr.

SA Boilers
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of H. H. Robertson Company and
Thomas Irwin & Son Limited as Robert-
son-Irwin Limited, Mr. Enouy assumed
the duties of sales manager of the
Robertson division, becoming subse-
quently general sales manager of pro-

motion and development.

W. A. Ker, M.E.I.C., has been transferred

lo Victoria, B.C., by the Department
of Lands and Forests, his new positiorj

is that of deputy comptroller of watei
rights and chief of the operations divi-

sion. Mr. Ker was previously in

Kelowna, B.C., with the Water Right.-

Branch of the British Columbia Govern-
ment.

Mr. Ker is a civil engineering grad-
uate of lhe University of British

Columbia.

H. H. Todgham, M.E.1.C, and C. W.
Case, jr.E.i.c, have formed a partner-
ship as consulting civil engineers íd

Chatham, Ont. This new firm will offer

consulting services in land surveying,
drainage, structural design, and general
municipal engineering.

Mr. Todgham was formerly a partner
in the firm of Brisco and Todgham.
Chatham, Ont., and has been in con-
sulting practice with C. G. R. Arm-

H. H. Todgham, M.E.T.C.

strong in Windsor, Ont. He gradua ted
from the University of Toronto in 1946

with a B.A.Sc, degree in civil engi-

neering.

Mr. Case was deputy city engineer for

the City of Chatham, having been ap-
pointed assistant city engineer after his

graduation in 1950 from the University
of Toronto.

C. H. Vatcher, m.e.i.c, has joined Salem
Engineering Limited in Toronto as a

C. W. Case, Jr. E.I.C.

sales engineer. Prior to this new position

he was with Dominion Cutout Company
Ltd. and Dominion Carbon Brush Com-
pany Ltd., also in Toronto.

A 1939 graduate of the University of

Toronto, Mr. Vatcher has been with
Canadian National Carbon Company
Ltd., both in Vancouver and Toronto,
and with the Toronto office of English

Electric Company of Canada Ltd.

During the Second World War he

T
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BOOTH ROLLING SHUTTERS
Have specially designed best qualiry steei strip laths

which resist corrosion and make fhese "Weatherproof"

shutters suitable for ali climates.

Shutters at Large Motor Works

in Canada.
Rolled up overhead they provide maximum unobstruct-

ed flaor space. Eléctrico lly operated. Extra large shutters
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JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON, ENGLAND
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620 LAGAUCHETIERE STREET WEST, MONTREAL, PHONE: UNiversity 6-3691

(50) 60 January, 1956 TTIF ENGINEERING JOI RNAI



heavy
work
UNDER
FINGER-TIP

CONTROL
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Hard-worked equipment demands the rugged

service under finger-tip control as provided by

Dowty hydraulic components.
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Dowty Hydraulic Rams and Control V alves is
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served with the engineering branch of

the R.C.N.V.R.

Donald C. Rotherham, m.e.i.c, has

joined S.W. Explorations, C.M.&S. Com-
pany, in Trail, B.C.

A graduate in geology from the Uni-

versity of Saskatchewan, Mr. Rother-

ham was previously associated with Dee
Explorations Limited in Saskatoon,

Sask., as a geologist.

A. C. Findlay, M.E.I.C., is now with the
engineering department of the head
office of the Dupont Company of Can-
ada in Montreal, and is engaged in pro-

ject work for the company. Previously
he was with Standard Brands Limited
in Montreal as plant engineer.

Mr. Findlay graduated in mechanical
engineering from McGill University in

1942. After a year with Steel Company
of Canada Ltd., he joined the R.C.A.F.
and served for two years as a flying

officer. Upon his release from the serviee

he became associated with Canadian
Vickers Limited in Montreal, and then
joined Standard Brands Limited in 1947

as project engineer.
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These industrial

gas turbines are

in serviee in

many parts

of the worid . . .

eight are now being built

for a new SEWAGE WORKS in

London, England, to supply power
and process heat from sludge gas fuel
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WINNIPEG A REGINA: Mumford, Mediand Ltd.

LUNENBURG, N.S. : Atlantic Bridge Co., Ltd.

EDMONTON & CALGARY : Eléctrica' Industries Ltd.

ST. JOHN-S, NEWFOUNDLANO : Steers Ltd.

VANCOUVER : Walkem Mochiner/ & Equipment Ltd.

Canadian Office A Spares Depot, 2, Paxman Road, Islington, Toronto 18, Ontário.

A. J. Lewis, M.E.I.C.

A. J. Lewis, m.e.i.c, was recently ap-

pointed sales application engineer of

the Scintilla Division of the Bendix
Aviation Corporation, Toronto, and will

assist Canadian airframe and related

equipment manufacturers with eléctrica!

connector requirements and applica-

tions.

Brigadier D. A. G. Waldock, m.e.i.c..

has been named chief superintendent of

the Canadian Armament Research and
Development Establishment at Valcar-

tier, Que. He was previously director

of Army Development at Army Head-
quarters in Ottawa.

Brigadier Waldock enlisted in the

Royai Corps of Signals in 1939, was
commissioned in 1940 and attained the

rank of lieutenant-colonel in 1945. He
was commissioned in the Royai Cana-
dian Artillery in 1946 as a major and
in 1952 he was promoted to the rank

of colonel as commanding officer at

Valcartier.

Early in 1955 he was named director

of Armament Development at Army
Headquarters, and in November was
transferred to the Defence Research
Board as chief superintendent.

Colonel C. R. Boehm, m.e.i.c., will re-

linquish command of Canadian Arma-
ment Development and Experimental
Establishment and his appointment as

deputy chief superintendent of the

Canadian Armament Research and
Development Establishment on being
transferred to Defence Research Board
headquarters as director of liaison. Col.

Boehm will coordinate scientific liaison

between D.R.B. headquarters and the

defence research members on the Cana-
dian Joint staffs in London and Wash-
ington.

A 1929 graduate of the University of

Toronto, Col. Boehm was employed
prior to the war as mining engineer in

northern Ontário and Quebec. He was
commissioned in the R.C.O.C. at the
beginning of the war, transferring to

the R.C.E.M.E. upon its formation. He
served overseas with both corps for over
five years.

In April, 1946 Colonel Boehm was
promoted to his present rank and be-

came deputy director of mechanical
engineering at Army Headquarters, sub-
sequently becoming director in 194S.

Five years later he was appointed to

London, England. as deputy Army
member, Canadian Joint Staff, after
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"Here's where the TORRINGTON NEEDLE BEARING
gets its high load capacity"

The radial load capacity of an anti-

friction bearing depends, in the final

analysis, on the number of lines or

points of contact made by the bearing

surfaces in the load zone. This is where

the Torrington Needle Bearing really

shines.

With its full complement of pre-

cision-ground rollers, the Needle Bear-

ing gives many more lines of contact

than other types of anti-friction bear-

ings. Thus for a given size, the Needle

Bearing has a greater radial load capac-

ity than other bearings.

What does this do for your product?

The Needle Bearing can give you the

benefits of its high-capacity perform-

ance for little more than the cost of a

plain bearing; it can help you reduce

the size and weight of surrounding

members without sacrificing shaft

strength, thickness or rigidity.

For twenty years, our Engineering

Department has helped designers and
manufacturers throughout industry to

adapt the unique advantages of the

Needle Bearing to their products. Let

us help you make the Needle Bearing

"standard equipment" in yours.

THE TORRINGTON COMPÁNY, LTD!
925 Millwood Road • Toronto 17, Ont.

District Offices and Distribulors in Principal Cities of United States and Canada

TORRINGTON BEARINGS
Needle • Spherical Rolier • Tapered Roller • Cylindrical Roller • Ball • Needle Rollers

TORRINGTON
NEEDLE BEARINGS
Give you these benefits

• low coefficient of starting and
running friction

• full complement of rollers

• unequalled radial load
capacity

• low unit cost

• long service life

• compactness and light weight

• runs directly on hardened
shafts

• permits use of larger and
stiffer shafts
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attending the National Defence College
at Kingston, Ont.

Early in 1955 he was named deputy
chief superintendent of the Canadian
Armament Research and Development
Establishment at Valcartier, Que., and
at the same time he was commanding
officer of the Canadian Armament De-
sign and Experimental Establishment,
the Army unit integrated with the De-
fence Research Board research station

at Valcartier.

J. S. Busby, jr.E.i.c, assistant division

engineer of the Coçhrane division of the
Canadian National Railways, is the

new secretary-treasurer of the North
Eastern Ontário Branch of the Engi-
neering Institute.

Mr. Busby served with the R.C.N.V.R.
during the Second World War and then
received his civil engineering degree
from the TJniversity of New Brunswick
in 1948.

That year he joined the Montreal
Engineering Company as assistant pur-

chasing agent, and then in 1950 first

became associated with the C.N.R. as

instrumentman in the Laurentian di-

vision. In 1952 Mr. Busby was júnior

assistant engineer in the Cochraoe di-

vision and then assistant engineer in

1953 in the same division. He was
appointed assistant division engineer in

June, 1955.

He is a member of the Corporation
of Professional Engineers of Quebec.
Mr. Busby joined the Engineering In-

stitute as a Student in 1946, transferring

to Júnior in 1950.

Claude Senneville, jr.E.i.c, is now with
the firm of Deschamps and Belanger,

engineers and contractors of Montreal.
He has recently returned from Europe
where he was with Defence Construction

U951) Limited as area engineer in east-

ern France.
Mr. Senneville is a 1947 graduate oí

Ecole Polytechnique in civil engineering.

Christian R. deLannoy, jr.E.l.C, has
been transferred by the Aluminum Com-
pany of Canada to Kitimat. B.C. He
was previously in Isle Maligne, Que..

as trainee with the company.
Mr. deLannoy received his B.Sc. de-

gree from the Catholic University of

Louvain in 1947, and his M.Sc. degree

in 1950.

Kenneth H. Cram, jr.E.i.c., was recently

appointed an assistant professor in the

chemical engineering department of the

University of Kansas. He was formerly
with the chemical and metallurgical divi-

sion of General Electric in Pittsfield,

Mass.
Mr. Cram graduated in 1947 from

McGill University with a bachelor's de-
gree in chemical engineering and then
spent three years with the Aluminum
Company in Arvida. Que. Then he
entered the graduate school at Prince-

ton University and obtained a PhD
degree in chemical engineering

Harvey N. Burrows, jr.E.l.C, has been
transferred by Canada Cement Com-
pany Ltd. to Fort Whyte, Man., as

plant engineer. He previously held the

same position in Montreal East, Que.,

for the company, and has also been
plant engineer at the company's Port

Colborne, Ont., plant.

Mr. Burrows graduated in 1947 from
the University of Saskatchewan with a

B.Eng. degree in ceramics, and has also

been employed by Canadian Gypsum
Company Ltd. at Hagersville, Ont.

Captain D. C. H. Francis, jr.E.l.C, has
been posted to the School of Military

Engineering of the British Army as an
Exchange instructor at Chatham, Kent.
England.
Captain Francis graduated in 1949

from the University of Saskatchewan
with a B.Sc. degree in civil engineering.

He joined the R.C.E. upon gradua-

SUB-SURFACE EXPLORATION
Soil Sampling Foundation Testing

Core Drilling * Grouting á HYDRO
PROJECTS

Job 54-107

Ladore Fali* Powerhouie

B. C. Power Commission

Construction is now underway on the hydroelectric plani

at Ladore Falis near Campbell River on Vancouver Island.

On completion of the project a further 105,000 h.p. will be

added to the power available for west coast industries at a

total cost of $9.700,000.

Boyles Bros.' crews have completed the extensive foun-

dation testing program for thie major development durma
th» past year.

Visit . . .

For Full Infornwtion

ffeiervafíoni, Entrance Cardt

THE TRIM0NT CORP. LTD.

1170 Drummond St., Montreal Tel. UN. 6-3088

Modern Equipment and Experienced Crews

Oá MONCTON, NORANDA, KIRKLAND LAKE,

PORT ARTHUR, EDMONTON and VANCOUVER

tion and was stationed at the R.C.S

M.E., Chilliwack, B.C.

W. F. Allen, Jrji.i.c, is now project en-

gineer with the Consolidated Toronto
Development Corporation. He was form-

erly in Windsor, Ont., as a design engi-

neer with the Ford Motor Company ot

Canada.
Mr. Allen is a 1949 graduate of Cam-

bridge University in mechanical engi-

neering, and has also been with tne

Department of Highways at Hamilton.

Ont., as estimating engineer.

John T. Sinclair, jr.E.i <\. has beeD

transferred to Toronto from oarnia. Ont..

by Imperial Oil Limited.

Mr. Sinclair graduated in 1949 froni

the University of Toronto with a

B.A.Sc. degree in chemical engineering

A. D. R. Robertson, jr.E.l.C, is with the

Water Rights Branch of the Department
of Lands and Forests of the British

Columbia Government at Victoria, B.C..

as hydraulic engineer.

A 1949 civil engineering graduate oi

the University of British Columbia, Mr.
Robertson has also been connected with

British Columbia Forest Service as pro-

ject engineer, and with B.C. Interna-

tional Engineering Company Ltd. as

design engineer in Vancouver.

Donald W. Gordon, jr.E.i.c is uoh with

the Bridge and Tank Company íd

Hamilton, Ont. He was formerly con-

nected with Vulcan Iron Works Ltd. in

Winnipeg, Man.
Mr. Gordon, who graduated in 1950

from the University of British Columbia
in mechanical engineering, has also beeD

with the tank department of the Tor-

onto Iron Works.

William M. Kruse, jtm.i.c, is now em-
ployed as a zone engineer with the

mechanical department of Imperial Oil

Limited at their Samia, Ont. refinery.

He was field engineer with the Steel

Company of Canada in Hamilton, Ont

Mr. Kruse received his B.A.Sc. degree

in civil engineering from the University

of Toronto in 1950.

J. D. Dunn, jrjsxc., has joined Canadian
Splint and Lumber Corporation, Ltd.

as plant engineer in Pembroke, Ont. He
was previously plant engineer at Nobel.

Ont, for A. V. Roe of Canada Ltd.

Mr. Dunn graduated from Nova
Scotia Teohnical College in 1951 with a

i BOYLES BROS £WÍ DRILLING COMPANY LTD.. JBm VANCOUVER, CANADAM
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PARSONS

TURBO-GENERATORS • TURBO-BLOWERS

TRANSFORMERS

Two 36 M.V.A. generotor transformers and fwo 5,000 K.V.A,

station transformers.

Also Manufacturers of:—
D.C. GENERATORS • TURBO-COMPRESSORS • SURFACE CONDENSING PLANT • GAS TURBINES

ASTRONOMICAL & OBSERVATORY EQUIPMÉNT, ETC.

C. A. PARSONS OF CANADA LIMITED
ROYAL BANK BUILDING, TORONTO 1, CANADA

SUBSIDIARY OF C. A. PARSONS & CO. LTD., HEATON WORKS, NEWCASTLE UPON TYNE, 6, ENGLAND
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bachelor's dogree in mechanical en-
gineering.

Douglas R. Wilson, jr.E.i.c, has been
appointed town engineer of Georgetown,
Ont. He forraerly held the same posi-

tion at Greenfield Park, Que.

A civil engineering graduate of McGill

University, class of 1951, Mr. Wilson

spent some time on the divisional staff

of Canadian National Railways and then

joined H. W. Lea, consulting engineer

of Montreal for two years.

In 1953 he was associated with Shell

Oil of Canada as construction engineer

with their Montreal East refinery and
then in 1954 became town engineer of

Greenfield Park.

Mr. Wilson served during the Second
World War with the R.C.N.

Jean Louis Desautels, Jr.E.i.c, is pres-

ently employed as resident engineer with
Defense Construction (1951) Limited,
stationed at No. 2 (F) Wing, R.C.A.F.,

in Grostenquin (Moselle), France.

Mr. Desautels graduated with honours
from the University of Toronto in 1951
with a B.A Sc. degree in mechanical en-
gineering, and has been with the Cana-
dian International Paper Company at

Three Rivers, Que.

W. E. Erlebach, jr.E.i.c, has retumed to
Canada after receiving his Ph.D. degree
at Cambridge University on an Athlone

Fellowship, and is employed as an assist-

ant research officer by Atomic Energy of

Canada Ltd. at Chalk River, Ont.

Mr. Erlebach graduated from the Uni-
versity of British Columbia in chemical
engineering receiving his B.A.Sc, degree
in 1951 and his M.A.Sc, degree in 1953.

W. H. Loney, jr.E.i.c, has been named
plant engineer with Hobart Manufac-
turing Company Ltd. in Owen Sound,
Ont. He was previously production en-

gineer for the company.
Mr. Loney graduated in 1951 from

the University of Toronto in mechanical
engineering.

H. B. McLenaghan, jr.E.i.c, is now in

Fort Garry, Man., with Malcom Con-
struction of Winnipeg, employed as an
estimator. He was formerly with Struc-

tural Engineering Services in Calgary.
Alta. as a structural engineer.

Mr. McLenaghan graduated in 1952

in civil engineering from the University
of Manitoba, and has also been asso-

ciated with J. A. Lamb. consulting en-

gineer in Calgary, and with the Central
Mortgage and Housing Corporation as

assistant resident engineer, also in Cal-
gary.

R. Bryan Erb, jr.E.i.c. has returned
from a two year post-graduate course

in England studying aerodynamics. and
is now with Avro Aircraft Limited at

Malton, Ont.. as an aerodynamicist.

Mr. Erb graduated in 1952 from the

University of Alberta in civil engineer-

ing.

Grant M. Locke, jr.E.i.c, is now em-
ployed as design engineer in the atomic
division of the Canadian General Elec-
tric Company in Peterborough, Ont.

Mr. Locke graduated from the Uni-
versity of New Brunswick in 1952 in

civil engineering, and has recently been
in Pittsburgh. Penn., with the Pittsburgh
Des Moines Steel Company.

Jean Favron, jr.E.i.c, is now with the
aircraft design department of Canadair
Limited, Montreal, as a designer. He
recently returned from England, where
he spent two years on an Athlone
Fellowship.

He graduated in 1952 from Ecole

Polytechnique with a B.A .Sc. degree in

mechanical and electrical engineering,

and then was employed as a mechanical

design engineer with Canadian Industrie»

Limited in Brownsburg, Que.

William M. Chisholm, ji.e.i.c, is now
on the staff of the Ottawa Hydro-
Electric Commission as júnior distribu-

tion engineer.

A 1952 graduate of Nova Scotia Teeh-

nical College in electrical engineering,

Mr. Chisholm has previously been with

the International Nickel Company of

Canada at Copper Cliff. Ont., and at

Levack Mine.

Robert A. Newey, jrE.i.c., has now joined

the staff of Dominion Engineering Com-
pany Ltd. in Montreal.

Mr. Newey-js a mechanical engineer-

ing graduate of the University of Mani-
toba. class of 1953.

He has been in England. where he

was an engineering student apprentice

with C. A. Parsons & Company Ltd.,

in Newcastle on Tyne.

COMPLETE

£j §t ti* §•

CONTROL

* • ~ 9 Br

At the vast Uskmouth power station there are

twelve boilers, each of 360,000 lb. per hour eva-

porative capacity, and each has its own instrument

panei, as illustrated, for automatic control of its

complete operation. In a central control room,

master instrument s permit the control of boilers

in sets of four, or singly.

The whole automatic control scheme is pneumati-

cally operated and based on the KENT Mark
20 system.

An outstanding and unusual feature is the use of the

new KENT Oxygen Recorder for flue-gas analysis.

Measurement of flue-gas oxygen, linked through

the Mark 20 Controller to automatic adjustment of

air input, results in new efficiency in fuel consump-
tion. The scheme also incorporares the very latest

method developed by KENT Research Staff, of

automatic control of superheated steam temperature.

One of the KfNT Mark IV
power cylinders operating
prlmary-alr dampers.

KENT-NORLANTIC LTD.
389 HORNER AVENUE • TORONTO 14, ONTÁRIO
VANCOUVER— Sealand Products Ltd., 2746 W. Broodway

WINNIPEG— Mumford, Medland Ltd., 576 Wall Street
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whafs going on here

A new structure will soon be erected on this site . . .

and if you are the owner, you will have asked your architect

and contractor some searching questions before this stage

is reached; such questions as:

—

* How fast can the building be completed?

* Am I getting the greatest value for my investment?

^ Can additions or changes in layout be made economically

and quickly ?

* Will it provide the utmost in permanence?

Steel offers the complete answer to these questions . . .

and Dominion Bridge—Canada's oldest steel fabricator-

offers the most experienced steelwork service.

*07HER DIVISIONS: MÍCHANICAL, PLATE WORK, BOIIEK, WAREHOUSE

Plants at: MONTREAL • OTTAWA • TORONTO • WINNIPEG • CALGARY • VANCOUVER

Assoe. Companies at : AMHERST • QUEBEC • SAULT STE. MARIE • EDMONTON
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9 out of 19 Transformers

and ali 12 Generators

are cooled by "UNIFIN"* . .

AT SIR ADAM BECK NIAGARA GENERATING STATION NO. 2

Shell and tube heat exchangers, employing
Unifin Type S/T (Lo-Fin) Tubing, are in-

stalled ou 9 of the 19 transformers at this
station. More compact, more effieient, less

costly cooling equipment is the result. A
Design Manual demonstrating the superior
effieiency and economy of Unifin Type S/T
Tubing is available on request.

Cooling equipment for ali 1 2 of the hydro-
eleetric generators is also supplied by
Unifin . . . partly in the form of complete
heavy duty cooling coils, and partly in the
form of finned tubing for fabrication into
coolers. Unifin all-copper Hi-Fin coils are also
used in the oil-bath cooling of bearings.

For your heat transfer problems, too, Unifin
tubing can offer substantial advantages over
other types. Write for engineering data
and samples to:

Unifin Tube^
LONDON, CANADA

*T* The only integral finnci' tube Patented in Canada and patents pending.

J. Glenn Allan, JTES.C, ia now with
Canadian National Railways, and is

employed as júnior assistant engineer
in the Belleville division office, Belle-

ville, Ont.
Mr. Allan graduated in 1953 from

Queen's University in civil engineering
and then joined the Department of

Highways of Ontário in Toronto.

Sydney Narvey, s.e.i.c, has been named
sénior engineer with Canadian Kodak
Company Ltd., working on the design

and installation of the plant air condi-

tioning systems. He was formerly chief

engineer with Engineering Industries
Company Ltd. in Toronto.
Mr. Narvey graduated from North

Carolina State College in 1953 with a
BSc. degree, and spent some time as

sales engineer with the refrigeration and
air conditioning division of John Inglis

Company Ltd. in Vaneouver, B.C.

Zoltan D. Simo, S.E.I.C., is now employed
as mechanical superintendent with Can-
ada Packers at Edmonton, Alta. He
graduated last year from the University
of Saskatchewan with a B.Sc. degree in

mechanical engineering.

Raymond Dumas, S.EJ.C, who graduated
last year from Lavai University with
a B.A.Sc. degree in civil engineering
and has recently been in Munich, Ger-
many, studying prestressed concrete, is

now in Labrieville, Que., with Concrete
Repairs and Waterproofing Company
Ltd.

F. R. Scra9e, S.E.I.C., has been transfer-

red by Canadian National Railways
from Belleville, Ont.. to Stratford, Ont.,

working in the division engineer's office.

He graduated this year from the Uni-
versity of Manitoba with a B.Sc. degree
in civil engineering.

Myron Flett, S.E.I.C., who graduated this

year from Nova Scotia Technical Col-
lege with a bachelor's degree in mechan-
ical engineering, is now working with the

firm of R. M. Way & Company Ltd.,

consulting engineers in Toronto.

Leonard R. Walker, S.E.I.C., is now an
engineering trainee at Canadair Lim-
ited in Montreal. He is a 1955 graduate
of the University of Manitoba in

mechanical engineering.

F. D. Mclntosh, s.e.i.c, has joined the

Department of National Defence, arma-
ments branch in Ottawa, Ont., as

methods engineer for inspecting services.

He received his B.A.Sc, degree this year
from the University of Toronto in engi-

neering and business.

William Brownlee, s.e.i.c, who grad-

uated this fali from McGiíl University
with a bachelors degree in mechanical
engineering, is now working with Rolls-

Royce Limited in Montreal.

A. H. Abbott, BJC.I.C has joined the

Department of Highways and Public
Works of Nova Scotia as a structural

engineer in Halifax, N.S.
Mr. Abbott graduated from the Uni-

versity of New Brunswick this year in

civil engineering.

M. M. Krpan, s.e.i.c. an electncal en-

gineering graduate of the University of

Alberta, class of 1955. is now employed
by the Hydro-Electric Power Conimis-
sion of Ontário in Toronto.
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At midnight on 31st December, 1955, Canadian Copco Ltd. took

its departure from the scene. In that same moment Atlas Copco

Canada Ltd. vvas born. The reason for this change of name is simple.

We belong to a large family, one of the leading groups in the

world in compressed air engineering, with companies in 25 countries.

As a matter of temporary expediency during our rapid growth, some

of these companies started under the name "Atlas" or "Atlas Diesel",

others began as "Copco". Now we are able to combine the two in a

vvorld-wide family name, so that wherever you travei you may

recognize us under that name . . . Atlas Copco.

ATLAS COPCO CANADA
LTD.

Head Office:

Metropolitan Blvd.

Dorval, Que.

Mail Address:

Montreal Airport, Que.

flranch Offices:

Montreal • Toronto

Kirkland Laite • Port Arthur

Vancouver Truro
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Activities of lhe Forty-seven Branches of the Institute

and

abstracta of papers presented at the ir meetingi

Belleville

J. A. Grant, m.e.i.c,

Secretary-Treasurer

General Meeting

The Belleville Branch oí the Engi-

neering Institute of Canada held its

second meeting of the 1955-56 season on
November 14, 1955, at the Masonic
Temple. Approximately 20 members
and guests attended.

C. L. Curry, assistant chief super-

visor of field maintenance at the Mait-

land Works of Dupont of Canada spoke

on "Instrumentation in a Continuous
Process Plant". His talk was illustrated

by lantern slides and was found very

instructive to his audience.

The speaker was introduced by B. H.
Downman and thanked by C. E.

Meyers.

Brockville

K. R. Bullock, jr.E.i.c,

Secretary-Treasurer

G. M. WOODS, M.E.I.C.,

Branch News Editor

Engineers and Guests Tour
R.C.Â. Victor Plant

The Brockville Branch members and
their families, approximately 75 people,

spent an informative morning on Octo-

ber 15 visiting the R.CA. Victor Co.

Ltd. in Prescott, Ont.
The tour was condúcted through the

five major production lines, each 350 ft.

long, by the R.CA. staff members.
The visitors were shown the printed

circuit which is a special feature or

advancement this year. The production

of printed circuita are subassembled

on their own sections and then moved
to the main assembly line wheie they

are added to the main chassis.

W. V. Heyden on behalf of A. M.
Patience, plant manager, welcomed the

visitors in the cafeteria, giving them
íome interesting statistics.

1000 T.V. Sets a Day
Other factors or production figures

of Canada's biggest radio and television

factory can be visualized by consider-

ing the enormous scheduling and plan-

ning problems.

Approximately 20 tubes for each 1,000

sets means 20,000 tubes per day; 300
electrical and 200 mechanical compon-
ents per set, equals 500,000 components
a day; for every five workers, there are

two inspectors to check for the quality

of the product.
Each component is already counted

and tested some way or other before
it enters the factory. This close in-

spection and quality control follows the

sets on their route through the whole
production cycle until they are shipped.

Chairman Fred Walsh, on behalf oí

the members and their families, thank-
ed the R.CA. Victor people for their

condúcted tour and the lunch.

Principies of Investment

R. D. Steers, educated at Loyola
College and an assooiate of the R. D.
Steers investment firm, was speaker at

the Júnior Member meeting held at

the Manitonna Hotel on November 3.

Mr. Steers subject was "Principies of

Investment".
The speaker stressed the point that

"one should consider stocks as a part

of his investment program, as part of

his planning for the future as a means
of putting his surplus funds to work,

but not as a detour into gambling." He
contmued by saying that "the investor
should realize that there is no royal
road to riches, but that one should
expect a reasonable income on his

money plus a slow steady growth in

values."

One of the best investments, Mr.
Steers stated is Canada Savings Bonds.
They are negotiable and have an at-

tractive interest rate.

The speaker was introduced by W
Simmons and thanked by T. Reade.

Eastern Townships

J.-P. Champagne, jrj;j.c,

Secretary-Treasurer

G. Lorne Wiggs Is Guest Speaker

The eastern Townships Branch held

a joint meeting with the Corporation
of Professional Engineers of the Prov-
ince of Quebec on Friday, November
11. G. Lorne Wiggs, Corporation presi-

dent, was the guest speaker.
Mr. Wiggs said he was very happy

to be in Sherbrooke in that he counts
himself a resident since he spends his

summers near one of Sherbrooke's
"suburbs" — Magog. The Corporation
has had a successful year, he said, in

that it has brought its total member-
ship up to 5,300, and has seen the com-
pletion of its new Montreal headquar-
ters.

Corporation's Work Is Described

The demand for qualified engineer&

is still increasing, he said, as can be
seen by the metropolitan newspaper
ads for engineers to serve in Ottawa,
Hamilton, Vancouver, Cleveland, etc.

He admitted that the Quebec engineer

does not quite, as yet, partake of the

same privileges as engineers of other

provinces; his role in the planning of

a public buiiding is second to that oí

the architect. However, the Corpora-

tion is working hard to enhance the

prestige of the profession, he said, by
keeping a strict surveillance over the

use of the title of engineer; by insist-

ing that public bodies hire engineers

rather than other professionals when,

due to the nature of the work, it can

be performed as well, or better, by an

engineer. Mr. Wiggs pointed out that

more and more Quebec firms are em-
ploying engineers directly to design the

electrical, mechanical and structural

works of their projects rather than em-

Honorary Chairmen G. M. Dick (left) and A. C. Crépeau (right) of the Eastern

Townships Branch welcome G. Lorne Wiggs (centre) president of the Cor-

poration of Professional Engineers of Quebec and guest speaker on November 11.
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Transformers
Brown Boveri Transformers in standard three phase

ratings up to 12,000-kva and voltages up to 115-kv
are rolling steadily from our St. Johns, Que. plant.

They are designed and manufactured specifically to
meet power requirements of Canadian industry.
Brown Boveri Transformers are highly efficient.

They weigh less . . . use less oil - require less floor

space. Other exclusive design and constructional features

add to this efficiency . . . save you capital dollars—
operational dollars.

BROWN BOVERI {canada} limited
Head Office: 1015 Beaver Hall Hill, Montreal. Plant: St. Johns. Que.

ALBERTA BRANCH— 517 Sth Avcnu* West, Calgary

MANITOBA & SASKATCHEWAN BRANCH—917 Royai Bank Building. Winnip.g

ONTÁRIO BRANCH— 8 Albany Avtnue, Toronto 4

Repretentatives:

WINNIPEG: Power & Mine Supply Co. Ltd.

KIIKLAND LAKE, ONT.: Min« Equipmcnt Ltd.

VANCOUVER: Gordon Russell Ltd.

HALIFAX: General Equipmcnt Ltd

The Brown Boveri Transformer illustrated

above has the following characteristics, Type
ONS 3000-kva, 48,000 H.V. Delta, 13,860
L. V. Star, 3 phase, 60 cycle, 55°C Temperature
rise. Its output is distributed to feeder circuits

through Brown Boveri air blast circuit breakers

mounted in a Brown Boveri weatherproof

switchhouse. The complete Brown Boveri unit

substation is shown below.
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ploying them indirectly through archi-

teots. A number of others, he said, are
employing engineers as project man-
agers to direct and control both archi-

tects and cônsul ting engineers who
prepare the plans and specifications for

their projects.

Executive Changes

During the meeting two important
changes in the executive of the local

groups were announced. Jacques Le-
mieux was appointed chairman of the

Eastern Townships Branch of the Engi-
neering Institute to succeed Walter
Sutherland who had resigned this office

because of his frequent absence from
Sherbrooke. Gaston Massé was elected

regional representative of the Corpora-
tion of Professional Engineers. He suc-

ceeds George Dick whose term of

office had expired.

Fredericton

O. I. LOGUE, M.E.I.C.,

Secretary-Treasure r

N. E. Donahoe, Jr.E.I.C,

Branch News Editor

Panei Discussion on Traffic

The November meeting of the Fred-
ericton Branch was held on the 21st

At the E.I.C.-C.P.E.Q. joint meeting held in Sherbrooke on November 11.
Front row, left to right, R. D. Mawhood, vice-chairman; J. Lemieux, chairman;
G. Lorne Wiggs, C.P.E.Q. president; Dr. A. Crépeau, honorary chairman; and
G. M. Dick, honorary chairman. Back row, left to right, J. P. Champagne,
secretary; R. Painchaud, G. L. Côté, Léo Roy, Rev. Brother Léandre, G. Massé,
and Pierre Bournival.

of the month at ColwelTs Inn, with
about 40 members present.

Professor H. W. McFarlane, chair-
man of the Fredericton Branch, pre-
sided. Following a short business meet-
ing, a panei discussion took place con-
cerning the traffic problem in this city.

Members of the panei were Bill Bar-
rett, city engineer. C. E. Weyman,

alderman, B. Barker, chiei of police,

and John Evans, chairman of the
Júnior Chamber of Commerce. Pro-
fessor McFarlane acted as chairman.

Problems and linprovements

The panei opened the discussion stat-

ing the various problems which exist in

this city, such as blind crossings, heavy

BOWSEfe
Engineers and manufacturers to general indus-

try of Liquid Control Systems for 70 years.

NO. 842

EHYDRATOR
Specialist Designers and

Fabricators of Fuel and

Lube Oil Installation for

AIRPORTS

RAIL, BUS and

TRUCK TERMINALS

PIPE LINE and

BULK TERMINALS

SERVICE STATIONS

GARAGES

Re-noves 99.997o to

100%, Water (Free or

in Emulsion) FROM
GASOLINE, JET and

OTHER LIGHT VIS-

COSITY FUEL OILS

DEHYDRATION

FILTRATION

METERING

PROPORTIONING

BLENDING

DISPENSING

Watch for our an- Oil Dehydrator and Condi-
nouncement on the revo- Cll iTUEPMft.Viftf tioner for ali lube oil types

lurionary new ^i fcim.BVBW w«^i
and viscositjes

DOFS NOT REMOVE INHIBITORS AND ADDITIVES FROM THE OIL IT PROCESSES

S. F. BOWSER COMPANY LIMITED
HAMILTON, ONTÁRIO

BRANCHES — MONTREAL — OTTAWA — TORONTO — WINNIPEG — REGINA — CALGARY — VANCOUVER
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Number three o! a series .... ADVANTAGES OF RAYMOND CONCRETE PILES

uniform bearing capacity

THE COMPLETE

FLEXIBILITY | of Raymond Concrete Piles as

to length permits ali piles to be

driven to a uniform resistance regardless of variations

in depths of bearing soils. Raymond Piles are available

in an endless variety of lengths through combining

step-taper sections of different lengths or joining

step-taper sections with pipe or wood lower sections.

Because the piles are cast-in-place, time is saved (and

cost reduced) by eliminating the driving of test piles

to predetermine lengths, as well as eliminating the

delay due to casting and curing of precast piles.

RAYMOND STEP-TAPER PILES, AVAILABLE IN SUITABLE

LENGTHS, ARE DRIVEN TO UNIFORM RESISTANCE

AND BEARING CAPACITY REGARDLESS OF SOIL CONDITIONS.

RAiin CONCRETE

PILE CO. f LTD.

77 YORK STREET • TORONTO 1, ONTÁRIO

Branch Offices

1104 HORNBY STREET, VANCOUVER, B. C.

620 CATHCART STREET, MONTREAL, P. Q.

THE SCOPE OF
RAYMOND'S ACTIVITIES . . .

Soil Investigalions • Foundaíion, Bridge,

Harbour and Waterfront Construction

Prestressed Concrete Construction

Cemenl-Mortar Lining of

Pipelines in Place

'i^ÍÉiiuiín
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trame on certain streets, etc. The panei
indicated what had been done to date
in the way of improvement in speed-
ing up trafEc, in control lighting, as
well as other aids.

Then the members questioned the
panei and several interesting opinions
and suggestions were forthcoming.

Commission Proposed

In concluding, Professor McFarlane
said that a commission of responsible
and technical men, well qualified in

trame problems should be set up to
study the existing regulations, keeping
in mind the growth of the city and
the passing through of the Trans-Can-
ada Highway.

After the meeting a lunch was served.

Hamilton
A. F. Barnard, jr.E.i.c.,

Secretary-Treasurer

Ross R. Packer, jr.E.i.c,

Branch News Editor

Civil Defence Is Discussed
By Brig. Todd

At the November dinner meeting in

the Wentwork Arms Hotel the guest
speaker for the evening was Brigadier
P. A. S. Todd who discussed the sub-
ject of civil defence in Hamilton.
Brigadier Todd, general manager of the

Hamilton Transit Company and co-
ordinator of civil defence for the
Hamilton area, was introduced by D.
Annan.
Brigadier Todd, who commanded the

artiliery of the Third Division during
the second World War, stressed the
duty of the Civil Defence organization
to present its plans to -citizens in view
of the seriousness of any panic. Un-
fortunately Civil Defence is a mis-
nomer, he said, in that the organiza-
tion does not defend but goes into
operation after a disaster has taken
place.

Disasters

The types of disaster which may take
place are a natural disaster, which is

unlikely, due to Hamilton's geographi-
cal situation; a commercial disaster,

which may take place at any time; or

a hostile act in time of war. Consider-
ation of the weapons in use must be
given when planning for a possible

hostile act. With the advent of A and
H bombs, wardens have been felt un-
necessary due to the fact that the

whole city may be destroyed at once.

Coventry, for example gave up the

idea of civil defence in 1950. Hamilton
decided to disband her wardens also.

Immediate Evacuation Impractical

This is the general opinion in Can-
ada. The immediate evacuation of

Hamilton upon the warning of an air

attack, for instance, is impractical.

Hamilton is in line with large eastern

American industrial centres; near Lake

Ontário which is easily recognized; and
is in a vulnerable position should
bombs miss their original targets. It

has been estimated that with the aid

of detection stations 2,300 miles north
of Hamilton, and with planes flying at

the rate of 700 miles per hour, the city

would be permitted about three hours'

warning only. It would be impossible

to move 225,000 people out in so little

time. It would involve the separation

of families and the lack of food and
shelter. Without shelter they would be
exposed to radiation, and lacking medi-
cai attention.

Air Supremacy Essential

Several years ago it was realized that

wars can be fought only with arms and
supplies. Factories could not be desert-

ed. The greatest defence, therefore,

was air supremacy.
The uranium bomb, which is 140

times less expensive than the H bomb,
and whose radiation extends 7,000

square miles, has influenced the civil

defence plans developed in Hamilton.
It has been estimated that there are

only 200 cities essential to war produc-

tion. These could be destroyed with a

minimum of 2,000 aireraft during ap-

proximately four to five days. Under
these circumstances, factories mean
nothing. For this reason. Civil Defence
is considering evacuation before a war
even starts.

Commercial Disaster

Of course, a commercial disaster can

take place at any time. The work of

Our catalogue No. 54 gives complete information on
"Pacpipe" Wood stave pipe and tanks. Write now, with-
out obligation, for your copy.

pacpipe
WÕOD PIPE & KS

End Grain Block

Lined Sewer Pipe

for Mill Effluent

and Sewer Systems

"PACPIPE" continuous Wood Stave

sewer pipe is especially designed to

resist erosion by abrasive waste par-

ricles. This is one of the many oppli-

cations using the special properties of

B.C. Fir Wood Stave Pipe, manufac-

tured by Pacific Coast Pipe Co.

pacpipe
W O O D PIPE Bc TANKS
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DANIEL ADAMSON
Dukinfield, Cheshire.

Turbo Blowers and Compressors

Motor or Steam turbine

driven.

For use in Converter

blowing, Blast furnaces,

aeration and floatation

processes, gas pipe lines

and for high pressure

mine air.

in ali capacities to meet
your requirements.

STEAM TURBINES
As driving units in capacities up to 15,000

H.P. of the back pressure, mixed pressure,

extraction and condensing types.

For further information

IflURIE TUflrtB
ENGINEERS

637 Craig St. West,

MONTREAL
34 Grosvenor St.

TORONTO
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Civil Defence is that of co-ordinating
existing services such as the íire and
police departments, city engineering
and the hospitais. Possibilities for com-
mercial disaster are likely to increase
with the development of Hamilton's
harbour. Should such a disaster occur,

Hamilton can make use of the services
of neighbouring cities.

The Hamilton General Hospital is

now equipped to handle 500 accident
cases in four hours. By arrangement
with the Bell Telephone Company the

hospital can obtain 40 main lines.

These were previously limited to four.

In case of disaster, lists of necessary
supplies to be ordered from many
sources in Canada have already been
prepared.
During the question period which fol-

lowed Brigadier Todd's address, it was
pointed out that the funds for Civil

Defence in Hamilton are obtained from
the municipalities (25%), from the
Province of Ontário (25%) and from
the federal government (50%).

Kitchener

John R. Runge, m.b.i.c,

Secretary-Treasurer

J. L. FaIR, M.E.I.C.,

Branch News Editor

Seatvay Discussed by J. R. Montague

J. R. Montague, director of engineer-

ing of the Hydro-Electric Power Com-

mission of Ontário, addressed the
November meeting of the Branch. His
topic was "Technical Aspects of the
St. Lawrence Seaway" which was illus-

trated with slides showing some of the
construction activities.

In spite of the immensity of the pro-
ject and the many new problems to be
solved, he said, it is expected that cost

per kilowatt will not exceed that of

other recent developments. Mr. Mon-
tague called attention to the impact of

the Seaway on the economy of the St.

Lawrence valley and the large invest-

ment involved in completing the power
and navigation features of the project.

Relocation Work Described

A novel feature of the construction
that was illustrated was the moving
of houses on the large and rapid scale

required to relocate the residential and
industrial áreas to be covered by the
final water leveis.

Light refreshments and a social hour
were enjoyed after the meeting.

Montreal

G. M. BOISSONNEAULT, M.E.I.C.,

Secretary-Treasurer

M. Benoit, m.ej.c,
Publicity Chairman

Automation, Automatons and Men

On October 25 the Management Sec-

tion of the Montreal Branch sponsored
a meeting at which Dr. J. J. Brown
of Aluminium Limited spoke on ad-
vanced methods of automatically oper-

ated assembly line production. The

meeting chairman was George M.
Foster of the Northern Electric Com-
pany.

The speaker gave an excellent treat-

ment of the subject. Dr. Brown first

defined automation and automatism.
He favoured automation and declared
that its incoming in industry was in-

evitable. Automation will lower pro-
duction costs and reduce the number
of workers. It will affect non-skilled
labour and repairmen, but will develop
a more diversified field of products
which should absorb the surplus of

workers. A long discussion followed
from the large group present.

The vote of thanks was extended by
J. Gray of the Northern Electric Com-
pany.

The Problem of Stream Pollution

On November 17 the Chemical Sec-
tion of the Montreal Branch sponsored
a panei discussion on stream pollution.

The panei speakers were introduced by
Chairman K. B. Owens, chemical sales

engineer for Monsanto (Canada) Ltd.

Dr. L. Piche

The first speaker was Dr. L. Piche,

director, Department of Chemistry,
University of Montreal. A comprehen-
sive account was given of the causes
of stream pollution and of the various

methods used to indicate the type and
degree of pollution, a necessary matter
since these factors must be known be-

fore any concerted drive to clear the

stream can be undertaken. In a more
detailed eoverage of the Ottawa River,

charts and graphs indicated the loca-

tion and degree of pollution present in

the river below Ottawa. Emphasizing
these points, Dr. Piche described both
the Lower Ottawa and the North River
at Montreal as "open sewers" in parts

of their courses. It was very clearly

demonstrated that both municipal and
industrial sources were prime factors in

the deterioration of water quality.

//. Clare

H. Clare, technical superintendent.

Imperial Oil Company, outlined the

methods by which the petroleum indus-

try is attempting to reduce or eliminate

the sources of stream pollution inherent

in refining processes. Refineries handle
millions of gallons of water per day
and the problem- of releasing these

waters in the state received is one of

varied mechanical or chemical treat-

ment. The treatment plants required,

while extensive and expensive, are part

of the industry 's obligation to the pub-
lic. As well, a Pollution Control Com-
mittee, set up in 1943, co-operates with
provincial governments in surveys

which concern the industry.

D. Jones

D. Jones, speaking for the Canadian
Pulp and PaDer Association, covered
the problem as related to that industry.

Pollution causes are partly chemical,

partly mechanical, and the industry is

attempting by better processing meth-
ods to use more of its present ly wasted
materiais. Much time and money is

being expended in efforts to reduce pol-

lution, but it was suggested that gov-

ernment and industry should co-oper-

ate in overall stream assessment, and
that rather than restrict the industry

COMPONENTS FOR COMMUNICATION SYSTEMS

Radio Engineering Products produces a wide range of standard components for use in com»
munication systems. In most cases these components can be delivered from stock.

FILTERS: Filters of advanced design are available for carrier telegraph, carrier telephone,

and telemetering systems. These include channel filters, low-pass filters, and line filters.

JACKS and MOUNTINGS: Two standard 1%" by 19" jack mountings are available. Type
F6097A mounts 52 single jacks, and type F6097B 26 single jacks. Type F8410 jack is a double

jack with parallel break contacts, interchangeable with type 410A.
REPEATING and RETARDATION COILS: A large number of standard types are carried in

stock. These include voice-frequency and carrier-frequency line coils, hybrid coils, and retard

coils for telephone and telegraph applications.

RADIO ENGINEERING PRODUCTS
1080 UNIVERSITY ST., MONTREAL 3, CANADA

TELEPHONE CABLES
UNiversity 6-6887 RADENPRO, MONTREAL
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HAZARDS LIKE QUENCH TANKS . .

.

NEED THIS SPECIAL FIRE PROTECTION!

IN THE PLAN ABOVE, you

see a typical Kidde fire extin-

guishing system installation for the protection of

one of industry's most dangerous fire hazards. How-

ever, ali Kidde quench tank installations are not

exactly like this one, since Kidde treats each

quench tank as a special hazard which requires

special fire protection!

Using safe, efficient carbon dioxide, Kidde sys-

tems snuff flames quickly, cleanly. The CO L> leaves

no mess to harm machinery or equipment, will not

even damage work-in-process. And, thanks to pat-

ented Kidde rate-of-temperature-rise detectors,

Kidde systems remain on guard 24 hours a day,

completely independent of outside power sources.

Kidde systems use no clumsy mechanical trigger-

ing methods, have no falling weights. Pneumatic or

Electrical Control Heads insure instant and com-

plete CO- discharge. The moving parts of a Kidde

system are self-enclosed for safety, need no replace-

ment after a fire, have easy-to-read visual indica-

tors which show at a glance if system is "set" or

"released." Whafs more, special Directional Valves

on the Kidde system let you protect more than one

hazard from the same cylinder bank, giving you the

most versatile protection on the market today!

Without obligating yourself in any way, let the

Kidde man analyze the fire hazards in your plant.

Then let him show you our recommendations. For

more information, write Kidde today.

The words yKÍdde' t *Li/x',
s
Lux-0-MatÍc', y

Fyre-Freez'

and the Kidde seal are

trademarks of

Walter Kidde & Qompany, Inc.

Walter Kidde & Company of

Canada, Ltd., Montreal—Toronto
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unduly, controlled pollution of certain

river áreas might be the answer in some
cases.

D. Kirkbride

D. Kirkbride, development man-
ager, Canadian Industries Limited,
covered the development of pollution

control by governments. Legislation

and increasing industrialization go hand
in hand. England began as early as

1814, and both the U.K. and the U.S.A.
have steadily increased the range of

pollution controls, with Canada begin-
ning to feel the same need. It was
emphasized that increasing problems
make present legislation inadequate and
new laws must be passed to enable in-

dustry and government to handle the
problem in co-operation.

The small crowd made up for its

lack of numbers in a spirited and
lengthy discussion period lasting almost
to midnight.

H. R. Stokes-Rees of Hydro Tech-
nic Ltd., thanked the speakers for the
wide coverage of the subject. Meeting
arrangements were by L. A. Phillips.

Linoleum Manufacture

On Tuesday, October 11, O. R.
Brumell, spoke on "Linoleum Manu-
facture" to a highly interested audience.
Mare Benoit introduced the speaker.

After a brief history on the manufac-
ture of linoleum, Mr. Brumell entered
into detail of modern methods used
to produce the material.

He explained the differences in the
types of backing, discussed their rela-

tive merits and described fully such
parts of the process as printing, drying,
etc.

A study on the economic outlook
concluded his talk. A lively and in-

structive period of pertinent questions
followed, ali ably answered by Mr.
Brumell. W. D. Kerr thanked the
speaker.

Ottawa

R. F. Legget, m.e.i.c,

Secretary-Treasurer

Carl B. Crawford, jrjsj.c,

Branch News Editor

Colour Television

Ricardo Muniz, manager of the tele-

vision-radio division of Canadian West-
inghouse Company Ltd., was guest
speaker at a luncheon meeting of the
Ottawa Branch on November 10. In
his talk Mr. Muniz suggested that the
future of the T.V. industry lies in

colour telecasting. A recent survey in-

dicated that three out of four persons
would buy colour T.V. sets if the price

were reasonable and programs were
available. The price of a 21-inch con-
sole set is now about $800. Colour pic-

ture tubes cost about five times as

much as the equivalent black and
white tubes. At the present time there

does not appear to be much chance of

lowering these prices.

First T.V. Colour Station April, 1956

Mr. Muniz said that the first coast
to coast colour T.V. program in the
United States was a showing of the
"Tournament of Roses" from Pasadena
on January 1, 1954. There are at the
present time 100,000 channel miles in-

stalled for colour T.V. broadeasting. In
the U.S. there are about 40 hours per
month of colour T.V. programs and
this is to be increased to 80 hours per
month. In Canada some colour TV.
receiving sets are in use in the Tor-
onto area receiving programs from the

U.S. The first all-colour T.V. station

is expected to begin operation on April

1, 1956, in Chicago. In Canada, the

C.B.C, is delaying any commitments in

the field of colour television until de-

mand is sufficient to warrant entering

this field.

Development of Colour T.V. Traced

The speaker traced the development
of colour television, pointing out that

the first development was an entirely

new electronic system which would
make black and white sets obsolete.

For obvious reasons this was not a

suitable system and later the develop-

ment of a system compatible with the

black and white system was achieved.

Preliminary studies in this develop-

ment were made in basic physiology

of the human eye. Mr. Muniz outlined

the basic electronics of television, in-

cluding the complícations of colour

television. He pointed out that the

number of tubes for colour television

would have to be increased from 20

to 28.

Change-over May Be Rapid

There are now about 700,000 tele-

vision sets in Canada for receiving

black and white programs. Most of

these sets have 17 inch screens or larger,

indicating that much of the early devel-

opment of television was missed in

Canada. In addition to the growing

demand for colour T.V., manufaeturers

are anxious to open un the market for

colour television. With the rapid

development to maturity of colour tele-

vision, the speaker thought that the

change-over from black and white

would be a rather rapid process.

The speaker was introduced by W.
B. Pennock. vice-chairman of the

Branch, and he was thanked by R. E.

Hayes, past chairman of the Branch.

Hon. Robert Winters Is Guest Speaker

The Hon. Robert H. Winters. Minis-

ter of Public Works, was guest speaker

at the second evening dinner meetinc

of the Ottawa Branch to be held this

season. Mr. Winters. in Iracing the

history of Trans-Canada highway devel-

opments. compared the highway with

the building of the first Trans-Canada
railway. He recalled that the last at-

tempt to build a Trans-Canada high-

way was begun in 1930 to alleviate un*

employment but that this effort was
held up by World War II.

Trans-Canada Highway

Following the war, with an even

greater need for a continuous highway
link, the federal government, in 1948,

invited the provincial governments to

discuss ways and means of building a

Trans-Canada highway. It was agreed
that costs would be shared equally be-
tween the provincial and the federal

government. Standards of construction

were agreed upon. These included a
minimum right of way of 100 feet, a
minimum pavement width of 22 feet

with a 10 foot shoulder, a minimum
sight distance of 600 feet and a design

axle loading of 18,000 lb. It was agreed

that the route should in general cover

the shortest distance across the country.

Many difficulties, including the Korean
war, combined to delay construction

until it was evident that the comple-
tion date of December, 1956 would not
be met. At the present time only
about one-third of the highway is com-
pleted to the agreed standards. Re-
cently, in consultation with the prov-

inces. the original agreement was ex-

tended for another five years subject

to parliamentary approval. In order to

close the gaps where no highway exists,

the Federal Government agreed to

contribute 90 per cent of the cost on
10 per cent of the highway mileage in

each province. Other construction costs

are to remain on a 50/50 basis.

Mr. Winters pointed out some of the

special difficulties existing in each prov-

ince. He said that Ontário had the

longest stretch of Trans-Canada high-

way and also the longest gap where
no highway exists. British Columbia
had some of the most difficult terrain

to cross where costs would exceed one

million dollars per mile.

Costs

In reply to questions Mr. Winters

said that the 1948 cost estimate of $300

million was now thought to be only

about half of the final cost. not in-

cluding the cost of property. He stated

that toll charges would not be made
on any parts of the highway to which

Federal Government contributions were

made.
Mr. Winters was introduced by R. F.

Legget, chairman of the Ottawa Branch,

and the appreciation of the Branch was
extended by K. M. Cameron, a former

chairman of the Branch.

Newfoundland

C. W. Henry,
Secretary-Treasurer

Engineers' Wives Club Report

During the year 1954-55 the Engi-

neers' Wives Association, St. Johns
Branch held six meetings. Our member-
ship now numbers 41 and approximate-

ly 20 to 25 members attend our

monthly meetings.

The social high-light of our season

was, no doubt. the Halloween Dance
held at the Chateau on October 29.

To add to our meetings we were
fortunate in having on two occasions

guest speakers, Miss E. Mallard. head
mistress of Bishop Spencer College.

and the Hon. R. F. Sparkes, Speaker in

the Newfoundland House of Assembly.

Mrs. Halme kindly showed colour-

ed movies featuring some of the high-

lights of her stay in Bolívia at our

January meeting, and at our March
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meeting Mis. C. W. Henry showed

coloured slides which were taken in

Venezuela.

Our members continue to show quite

an interest in child welfare, and

brought many articles of childrens

clothing, bolh used and newly knitted.

Their çontributions were greatly appre-

ciated by the Child Welfare Associa-

tion.

The Bridge Tournainent inaugurated

during the previous year, was held

again this season. Mr. and Mrs. Grant

Jack were winners of the tournament

and Mr. and Mrs. Clarence Knight

were second.
Unfortunately, we were forced to dis-

continue the collection of used maga-

zines for the Sanatorium owing to the

faet that there were not enough mem-
bers free to attend to the distribution

of them at the hospital.

Our financial status this year was such

that we were able to offer a prize ot

$25.00 to the Engineering Faculty at

Memorial University and at the sug-

gestion of Prof. S. J. Carew. this was

awarded for Drawing I and was won

by Arthur Knight of St. John's.

We continued during the season, to

send congratulations to members who
had new babies, "Get Well" cards to

those who were ilL> and messages cf

sympathy to any who were bereaved.

We also continued the practice of

providing refreshments both for our

own meetings and for those of t lio

Engineering Institute,- Newfoundland

Branch.

Presidential Tour

On Friday, Sept. 23, Dr. R. E. Heartz,

president of the Engineering Institute

of Canada with Mrs. Heartz arrived in

St. John's on the presidential tour.

They were accompanied by Dr. L.

Austin Wright, the general secretary

of the Institute and the honorary

treasurer E. V. Gage and Mrs. Gago.

On Friday morning Mrs. Heartz and

Mis. Gage were guests of honour at a

coffee party given by the Engineers'

Wives Association at the home of Mrs.

V. A. Ainsworth, 10 Forest Road ; on

Saturday, a luncheon was held in their

honour at Bally Haly Golf Club. Pre-

ceding the luncheon, Mrs. Clarence

Knight on behalf of the Association.

presented Mrs. Heartz with a beauti-

ful draw-string bag made by the

Jubilee Guild, as a souvenir of her

visit to St. John's. In thanking the

Association, Mrs. Heartz said how
happy she was to have had the oppor-

tunity of coming to St. John's and

meeting the members of the Wive.--

Club.

On Friday evening the Engineering

Institute held a dinner at the Old

Colony Club in honour of the dis-

tinguished visitors. The members of

the Wives Club joined their husbands
for the occasion. The dinner was pre-

ceded by a reception and followed by
dancing at the Club. The presidential

party left by plane for Halifax on
Saturday, September 24.
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168,000 horses need a lot of water.

The John Hart Development produces 168,000 h.p. of elec-

tricity from the water delivered by these three pipelines—each

12 feet in diameter and over 3,500 feet long. Accomplishments

Iike the John Hart project are a credit to the foresight of the

B.C. Power Commission and the people of British Columbia.

Designed by our engineers, these wood stave pipelines have

proved the most economical and effective method known for

handling water in large volumes under pressure.

We are proud to play a part in the healthy development of

B.C. resources.
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Additions to the Institute Library

Reviews — Book Notes — Abstracts

BOOK REVIEW

Diesel engine principies and practice.

C. C Pounder, ed. Toronto, British

Book Service, 1955. Various pagina;,

Mus., $14.45.

Ali types of diesel engine from those
for tractors to those for marine engines
are covered in this volume which was
compiled under the editorship of Mr. C.
C. Pounder who has been responsible
for the machinery designs for over a
thousand vessels.

Each of the twenty-six chapters is

written by an expert, and each is com-
plete in itself, although each fits into
the general scheme of the work.
The first chapters deal with the theory

Prepared by the Library

The Engineering Institute of Canada
*Book notes marked by an asterisk have
been provided through the courtesy of
the Engineering Societies Library in
New York.

Abstracts of the literature on semi-
conducting and luminescent ma-
teriais and their applications, 1954
issue. Battelle Memorial Institute.

New York, Wiley, 1955. 200 pp., $5.00.

This compilation of abstracted articles

is the second issue and contains over
750 items, taken from various journals
and, where possible, from oral papers.
Both foreign and American abstracts
are included and an attempt has been
made to give the most important ex-
perimental results or conclusions.
The articles are grouped under the

following subjects: germanium, silicon,

carbon, boron, and other semiconductors,
selenium, and tellurium, selenides and
tellurides, intermetalics, oxides, sulfides,

halides, organics, fluorescence and phos-
phorescence, and theory. There are

subject and author Índices.

Aerodynamics : selected topics in the
light of their historical develop-
ment. Theodore Von Kàrmàn. Ithaca,
Cornell University press, 1954. 203 pp.,
illus., $4.75 (U.S.).

The history of man's efforts to fly

has often been spectacular but the be-
hind-the-scenes contributions of engi-

of compression-ignition engines, fuels,

scavenge and exhaust systems, transmis-
sion gears, governors, bearings, etc. The
middle section of seven chapters dis-

cusses the various types of engine, whilst

the last chapters are devoted to vibra-

tion, testing and maintenance.

This is a very comprehensive work
which should be in every technical

library and which will be most useful to

both practising engineers and students.

There are many illustrations and dia-

grams, a detailed index, and biblio-

graphies are found at the ends of most
chapters. This is both a text book and
a work of reference. S.C.

neers and physicists are sometimes over-
looked. This book is an account of

aerodynamics since Newton's time and
particularly during the last fifty years.

The problems of lift, drag, skin fric-

tion, stability, aero-elasticity and super-
sonic aerodynamics are ali discu^sed
and reveal the manner in which engi-

neers have met and overcome seeming-
ly unsurmountable obstacles. An inter-

esting aspect of the book is the account
of the difficulties which must be met
before space travei will become a

reality.

The author has been closely connect-
ed with the field of aerodynamics, so

that his writing has authority as well

as high literary quality.

American aviation world-wide direc-

tory, v. 16, No. 2, 1955-56. Wash-
ington, American aviation publica'

tions, 1955. 794 pp., $7.50 U.S.).

The main part of this directory natur-

ally covers aviation companies and offi-

cials in the United States, but Canada,
Europe, Central and South America,
Africa, Australasia and Asia are also

represented.

The book is divided into sections

c-overing certificated, intrastate and
irregular U.S. air carriers, indirect air

carriers, air taxi operators, holders of

U.S. foreign air carriers permits, U.S
offices of foreign air carriers and air

carriers in foreign countries.

The information given on each com-

pany includes the address, names of

executive officials and managers and
a description of the equipment oper-
ated by the company.
There are also buyers' guides, and

lists of aircraft manufacturers in the
countries covered.

Analysis of symmetric cylindric.il

shells. John McNamee. Ottawa,
United Kingdom Information Office,

1955 . 84 pp., 12/6.

The lectures which form the text of

this book were originally given at

Liverpool University and in it the
author outlines the theory of thin

cylindrical shells for those who are not
familiar with the subject. He has also

attempted to carry the analysis to the

point where it can be used to deter-

mine numerícal values of the stresses

in shell roofs.

In the three lectures unfamiliar

mathematical techniques have been
avoided if possible. The first deals with

elementary analysis and concludes with

a short historical account of the theory.

In the second chapter matrix analysis

is explained while the last is devoted
to computations.

*An annotated bibliography on noise,

its measurement, effects and cou-

trol. Pittsburgh, Industrial hygiene

foundation of America, 1955. 364 pp..

$7.50 (US.).

Over- 2,000 references are arranged

chronologically under subject sub-

division of four major sections: noise

measurement, effects of noise, measure-
ment of hearing loss, and noise reduc-

tion and control. Most of the refer-

ences are from the period 1927 to 1953

and include foreign titles as well as

English. Representative articles are

annotated or abstracted, and subject

and author indexes are included.

Basic mathematics for science and
engineering. P. G. Andres, H. .T.

Miser and Haim Reingold. New York,

Wiley, 1955. 846 pp., $6.75.

This textbook could serve equally

well as an introduction to the mathe-
matics needed for science and engineer-

ing courses and as a refresher manual
for practising scientists and engineers.

It is a revision of an earlier volume
published in 1944 under the title

"Basic mathematics for engineers".

Topics from álgebra, trigonometry,

analytic geometry and introductoiy

calculus are dealt with and the material

in each chapter is placed in its mathe-

matical and scientific setting. Mathe-
matical principies are illustrated with

engineering applications and a great

number of exercises are included.

Some of the more useful features are

the early explanation of the slide rule,

the stress placed on graphical methods,

the sections on trigonometric functions.

vectors, and the Doolittle method of

solving simultaneous linear equations.

Design in British industry. Michael

Farr. Toronto. Macmillan. 1955 . 332

pp., 87 plates, $11.75.

Because the author condemns a great

deal of contemporary British design in

industry, with frequent comments on
American design as well, this book will

be both interesting and controversial.

In this survey he includes not only

those who conceive and design the pro-

BOOK NOTES*
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The extra care that Crane gives to raw materiais, and similarly to every step in manu-
facturing, pays off in better valves to you. You can be sure that Crane stands for quality

that results in lower cost in the long run.

There's another reason why thrifty buyers prefer

Crane valves. They know they're investing in better

piping performance as well as protecting against

untimely and excessive maintenance. A very impor-

tant consideration in these days of high costs. And
undoubtedly the main reason why industry keeps

using more Crane valves than any other make.

For complete Information—see your Crane

No. 53 Valves and Fittings Catalogue—or

get in touch with your Crane Representative,

Crane Branch, fVholesaler, or
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• Library Notes

duçts, but also those who manufacture,
market, buy and use them.

The first part of the book deals with
specific prpduçts such as furniture,

metalwork, jewellery, appliances, pot-

tery, and cars. It also discusses the

place of the craftsman in industry

and includes chapters on consultant

designers, the retail trade and art

schools. The publicity and propaganda
used by design organization form the

subjeet of the second section. The last

two sections will create the greatest

interest, and arguments, for in them
Mr. Farr discusses such questions as

design standards and mass production,

the taste of the public, snob appeal,

etc, and makes many pqinted sugges-

tions for improvement in the whole
field of industry.

Dichtungen im Stahlwasserbau. C. F.

Kollbrunner and Lothar Streuli.

Zurich, Leemann, 1955. 34 pp., diagrs.

The subjeet matter of this German
book on seals for steel watertight struc-

tures is divided into seven sections

Following, the introduction various

types of seals are described. Within
this section the authors deal with the

mounting of packings relative to water
pressure, the accessibility of packing at

low water levei, resilience of packing
elements, material for packing and static

and moving seals. Two chapters are

devoted to clder and modera sealing

systems, followed by one on mountings.
The last part of the book discusses

guideways of locks compared to types of

seals and measuring water to ascertain

the water loss by weirs.

* Electric power stations. Vol. II, 4 th

ed. T. H. Carr. Toronto, British Book
Service, 1955. 832 pp., diagrs., $12.85.

This second volume of a two-volumo
treatise on the design, construction, and
operation of electric power stations

deals especially with the eléctrica! side

of the subjeet—alternators, transform-
eis, reactora, switchgear. cabling, and
protective equipment. Three chapters
deal with hydro-eleetric, diesel-electric,

and gas turbine plants, and there is a

chapter on wind, atomic, and other
power plants. Also covered are lubri-

cating, indulating, and fuel oils; auxil-

iaries ; station organization ; and costs.

*Gear design and production. Regin-
ald Trautschold. Columbia. Conn.,
Columbia graphs, 1955. 204 pp., $4.50

(U.S.).

A restatement of basic principies

accompanied by proofs of rules and
formulas for criticai computations. Each
of the various standard classes of gears
—spur, bevel, spiral, etc.—are taken up
separately, and chapters on methods of

production. materiais, and inspection
are included.

*HawIey's technical speller. G. G.
Hawley and A. W. Hawley, comps
New York, Reinhold, 1955. 146 pp.,
$2.95 (U.S.).

This book contains over 8,000 tech-
nical words selected from the vocabu-
laries of chemistry, physics, electronics.

biology, medicine, engineering, and
other fields of science and technology.

Recommended word divisions are indi-

cated. A separate list gives the correct

prepositions for use after certain words.

Industrial management, 5th ed. W. R.
Spriegel and R. H. Lansburgh. New
York, Wiley, 1955. Various pagings,

illus., $6.75.

In this edition much of the material

has been rewritten and rearranged for

better use in study and reference. There
are new chapters on job evaluation and
statistical quality control.

As in previous editions both theory
and practicè in management are dis-

cussed, with policies and principies

forming a background for methods of

putting them into successful operation.

The book is divided into nine sections,

beginning with a history of the man-
agerial movement and going on to

organization structure, problems con-

cerning the product, the plant and
equipment, motion and time study,

wages and basic relations between em-
ployers and employees, buying, selling

and cost controls, material and produc-

tion control, and finally, personnel ad-

ministration and management.
The text is generally geared to the

point of view of the medium-sized plant

with frequent references made to the

large and small enterprise. Examples
and illustrations have been chosen
from a diverse group of industries.

Industrial power systems handbook.
Donald Beeman, ed. Toronto, Mc-
Graw-Hill, 1955. 971 pp., diagrs.,

$15.50.

Because of the vast amount of com-
mercial and industrial building going on

today this book will answer a wide de-

mand for an authoritative aid to de-

signing electric power distribution sys-

tems. The editor has contribuí ed help-

ful data from General Electric Com-
pany experience and the sixfeen special-

ists cover ali major phases of power
system design.

The first part of the book contains

technical information while the latter

part is devoted to economic or system
design information. There are chapters

on short circuit calculations and protec-

tive de vices, methods of voltage regula-

tion and on system and equipment
grounding. Various angles of economy
are discussed, ranging from the cycles

and economies of methods of gener-

ating by-product power from waste fuel

or process steam, to cost load and cost

estimating data for systems and eom-
monly used equipment components.
One interesting section describes

methods of modernizing and expanding
existing power systems and suggests

ways of applying modern power prin-

cipies to eommercial and office build-

ings, with many examples and case

histories of such power system prac-

tices.

Many of the application data are in

condensed tabular and curve forni to

aid in the practical solution of prob-

lems.

Introduction to TV servicing. H. L.

Swaluw and J. Van Der Woerd. Eind-
hoven. Philips, 1955. 264 pp., illus.,

$5.50.

Although this manual refers to the

European 62õ-line system, the theory.

descriptioB of the TV receivers and the

service information which it contains

may be applied to the American 525-

line system.

To make full use of this book radio
service technicians should have a sound
knowledge of circuit fundamentais.
There is a theoretical introduction be-
fore the practical problems are pre-
sented and in it we find a short ex-
planation of the scanning system, the
working of the picture tube and the
waveform of the TV signa! . Several
chapters then describe a modern TV
receiver with separate sound channel
and a section is devoted to intercar-

rier sound and the turret tuner with
cascode amplifier.

The larger part of the book describes
measuring instruments and the tracing

of faults in the defective receiver. The
illustrations include a series of photo-
graphs of screen pictures as they
appear on incorrectly adjusted or faulty

receivers.

Municipal organization in Canada. T.

J. Plunkett. Montreal, Canadian fed-

eration of mavors and municipalities.

1955. 157 pp.

While this book was not written espe-
cially for the engineering profession it

is, nevertheless, a valuable addition to

an engineering library. Many adminis-
trators, sales engineers, contractors, etc,

must deal with municipal government
bodies and this up-to-date volume on
local governments in Canada will

greatly1 assist them.
The means by which municipal gov-

ernment is carried out differs greatly

from province to province as well as

between municipalities in the same
province. The author has analyzed
these different forms and discusses the

various systems used to administer

local community services.

Following a general chapter on the

purpose and elements of municipal
government Mr. Plunkett describes the

council committee system. the council-

manager system, the council-city 'com-
missioner system and the board of con-
trol plan. He also discusses the prob-
lems of these bodies.

The appendices form a valuable addi-

tion to the main text, describing the

forms of government in the main cities

of Canada. These are followed by
municipal organization charts of the

same cities.

Principies of farm machinery. Roy
Bainer, R. A. Kepner and E. L.

Barger. New York, -Wiley, 1955. 571

pp., illus., $8.75.

In an attempt to present the subjeet

of farm machinery from the engineer-

ing viewpoint the authors have includ-

ed a minimum amount of descriptive

material. Their book is intended for

agricultural engineering students with

a previous knowledge of static me-
chanics, who are also familiar with the

common types of farm machinery. Gen-
eral discussions of materiais, power
transmission, economies. and hydraulic

controls are included.

Where possible, machines for a par-

ticular practice such as planting, are

treated on the basis of the unit oper-

ations performed by the functional ele-

ments of the machine.
Among the specific types of machin-

ery discussed are those employed for

earth-moving, soil tiilage. crop planting

and cultivation, application of fertiliz-

ers, hay harvesting. seed cleaning and
harvesting. com picking, spraying and
dusting. and farm transport.
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tion—with JOY advanced design air

compressors. With the advantage of
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incorporate outstanding features.

Let us show you how these modern

design features are combined in package
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of industrial air power.
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bearing type.
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* Principies of nuclear reactor engi-
neering. Samuel Glasstone. Toronto,
Van Nostrand, 1955. 861 pp., illus.,

$8.75.

This is a broad, over-all review of

fundamental scientific principies, pre-

pared for engineers who wi.*h to know
something of the impaçt of nuclear

energy on their professional activitiês.

It may also serve as a text for sénior

and graduate students. The separate

chapters cover essentials of nuclear

physics, reactor theory, instrumentation

and control, fuels and materiais, and
various associated problems of reactor
design. A number of existing reactora

are briefly described in the last chapter.

Principies of technical electricity, 2nd
ed. M. Nelkon. London, Blackie,
1955. 250 pp., illus. 10/6.

Written for students, this is a general
presentation of the fundamental prin-

cipies of electricity with reference to

its technical applications.

The book deals with two main
topics: d.c. and a.c. theory. In the for-

mer section are described the heating,
chemical, and magnetic effects of cur-

rent, electrical measurements and in-

struments, and the principies of con-

densers. The a.c. circuit theory deals
with series and parallel circuita of coil?,

condensers and resistors and applica-
tions of this theory to typical radio
circuits is stressed.

In this second edition an appendix
has been added on the M.K.S. system
of units and some changes have been
made in the main text.

* Problems and control of air poliu-

tion ; proceedings of the First

International Congress on air pol-

lution. F. S. Mallette, ed. New York.
Reinhold, 1955. 272 pp.. $7.50 (U.S.).

These proceedings papers, presented

by experts from seven countries, pro-

vide new and authoritative information
on a wide range of subjects of interest

to jmgineers, municipal officials. man-
agement, and others concerned with

reducing or eliminating air contamin-
ation. Two papers review the British

smog problem and public relations

aspect of air pollution control ; the re-

maining twenty-three cover specific

topics relating to gaps in available

knowledge, current research findings,

the treatment and recovery of sulfur

dioxide, and experiences abroad. Biblio-

graphies accompany many of the

papers.

* Proceedings of the American power
conference, volume XVII, 1955.
Chicago, Illinois institute of tech-

nology, 1955. 722 pp., $6.00 (U.S.).

As in previous years the papers in

these proceedings emphasize the prac-

tical rather than the theoretical view

and range from the technical to the

economic and social aspects of power
generation. transmission. and distribu-

tions. Grouped by sessions — general

interest, nuclear energy. mechanical.

water technology, and electrical — the

individual papers deal with such sub-

jects as scientific manpower, sodium
graphite reactor power plants, power
plant stacks under wind loading. small

gas turbines, the St. Lawrence Seaway,

computing devices, and many others.

Productivity measurement, v. I : Con-
cepts. European productivity agency

Toronto, Ryerson, 1955. 143 pp., $1.00.

The first volume of this work dis-

cusses the various concepts of produc-

tivity measurement. Their practical

appíication will be the subject of the

two volumes to follow.

In this volume each of the contri-

butions is an attempt to define the

meaning of productivity and the prob-

lems involved in the measurement of

production are discussed at length. The
role of official statistics in measuring

productivity is the subject of one chap-

ter while another deals with the corre-

lation between productivity, efficieney

and wages.

The appendices contain studies by
experts on the relationship between the

ideas of "labour productivity" and
"integrated labour" and on the possibil-

ity of making international çomparisons

in terms of man-hour purchasing power.

Review of current research and diree-

tory of member institutions, 1955.

New York, American society for engi-

neering education, Engineering col-

lege research council. 1955. 352 pp..

$2.00 (U.S.).

Although none of the 105 engineering

schools included in this review is in

Canada it will, nevertheless. be of value

1792
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and interest to faculty members and
students of the universities in this

country.
The institutions are listed alphabetic-

ally and under each there is informa-
tion on the names of responsible ad-
ministrative officers, policies governing
research projects and contracts, person-

nel engaged in research activities,

annual expenditures and sources of in-

come for research, as well as the 5,000

entries of research project subjects.

Single-enterprise communities in Can-
ada. Queen's university. Institute of

local government. Ottawa, Central
mortgage and housing corporation,

1953. 312 pp.

This is a "first of its kind" and ex-

tremely interesting report on Canadian
communities established by government
or industrial concerns. The rapid ex-

pansion in our northland and in other
previously unsettled sections of the
country has focused attention on living

conditions which exist in these com-
munities, especially as they might dif-

fer from the general situation.

The report describes the founding of

single - enterprise communities, their

local government, town planning, com-
pany housing, recreation, community
institutions, utilities and services, and
social problems. The final chapter con-

tains a series of conclusions and recom-
mendations.
An appendix lists these communities,

giving the names of each townsite,

founder, economic activity, population,
year established, number of company-
owned housing units and the percentage
of these in relation to total housing,
and type of local retail outlet, whether
operated by the company or by inde-

pendent enterprise.

Symposium on sinter. London, Iron
and steel institute, 1955. 200 pp.,
illus., 37/-. (Special report No. 53.)

The seventeen papers contained in

this report describe the process of sin-

tering and reveal the exitent of indus-

trial research which has been directed

toward increasing the productivity of

sinter plants. The last three papers,
published since the Symposium was
held in 1953, discuss the practice of

sintering.

The papers dealing with the physics
and chemistry of sintering include dis-

cussions of the mechanism of reduction
of iron oxides, the softening of iron ores

at high temperatures, and radiographic
studies of the process of sintering iron

ores.

The next seven papers describe the

production of sinter in terms of per-

meability of sinter beds, permeability
tests on blast-furnace raw materiais,

faster sintering of ironstone, rating of

sinter plants for economic output, and
ironmaking from high-sinter burdens.

Theory of machines. W. G. Green.
London, Blackie , 1955. 1,034 pp.,

diagrs., 40/-.

This is primarily a textbook and con-

tains many worked examples. The
author's aim has been to preserve a
logical sequence throughout the seven-

teen chapters of the book. These begin

with the kinematics and kinetics of a

particle then go on to treat rigid bodies
and the kinematics of machines. There
are sections on the direct-acting engine
mechanism, the balancing of machines,
govemors, valves, friction and lubrica-

tion, brakes and dynamometers and the
motion of vehicles, higher pairing, cams
and cam motions, vibrations of me-
chanical systems and motion in three

dimensions.

World airline record, 5th edition,

1955. Chicago, Roadcap, 1955. 500

pp., illus., $17.50 (U.S.).

This edition has been expanded to

include discussion of 269 regularly

scheduled airlines which, it is clainsed,

represents 100% coverage of the world.

Additional space has been given to ex-

planations of individual airline prob-
lems and route maps have been brought
up-to-date.
The book is arranged alphabetically

by continent then by country. The
data for each airline is arranged under
systematic headings including route

map, history and development, manage-
ment, traffic analysis, seasonal chart,

income account and historical statistical

summary. An effort has been made to

present comparable statistical data for

ali airlines although the difhculties of

doing so, especially in the field of fin-

ancial accounts, is apparent.

TECHNICAL BULLETINS
AND

PAMPHLETS RECEIVED
Concrete

The durability of concrete under frost

action. E. G. Swenson. (Canada.
NRC. Div. of bldg. res. Tech. pa. 26)

25 cents.

Practical method of concrete mix de-

sign. L. B. Mercer.

Electrical engineering

Automatic noise-factor meter. Henry
Wallman. (Chalmers tekniska hog-
skolas. Handlingar, n. 161.)

A direct-indicating phase meter. A.

van Weel. (Philips' Separaat No.
2255.)

Electrical plant for power generation.

General Electric Co. Ltd. of England.
General Electric Co. Ltd. 55th annual

general meeting. The chairman's

speech, by Sir Harry Railing.

The present . . . the future . . . General
Electric Co. Ltd. of England.

On the noise of fluorescent lighting

installations. E. W. van Heuven.
(Philips' Separaat no. 2275.)

Engineers

A criticism of the technical education

of recently qualified engineers. P. P.

Love. (I. Mech. E. Advance pa.)

The engineer's contribution to the con-

servation of natural resources. Sir

Harold Hartley (ICE. The Graham
Clark Lecture, 1955).

Patent law. United States

Patent information. Gustave Miller.

Roads and streets

The Washo road test—Part 2 : test data,

analyses, findings. (U.S. Highway re-

search board. Special report 22.)

Television

TV field service manual, v. 5. Harold
Alsberg, ed. (Rider pub. n. 155-5.)

TV repair questions and answers; sync

and sweep circuits. Sidney Platt.

(Rider pub. n. 173-3.)

Waves, water

Laboratory and field tests of sounding
leads. G. M. Watts. (U.S. Beach
erosion board. Tech. mem. 54.)

Laboratory data on wave run-up and
over topping on shore structures.

Thorndike Saville. (U.S. Beach ero-

sion board. Tech. mem. 64.)

Laboratory study of wind tides in shal-

low water. O. Sibul. (U.S. Beach
erosion board. Tech. mem. 61.)

A study of sediment sorting by waves
shoaling on a plane beach. A. T.
Ippen and P. S. Eagleson. (U.S.

Beach erosion board. Tech. mem. 63.)

Miscellaneous

Alfred P. Sloan, Jr., Fifteenth Hoover
Medalist. (New York. ASME.
Hoover Medal board of award.)

Gunite
;

durability, economy, flexibility,

specifications, and recommended prac-
tice. (Gunite contractors assoe. Bro-
chure G-55.)

The impact of the development of

atomic and thermo-nuclear weapons
on the Roval Navy. J. R. H. Buli,

(N.E.C.I.E.S. Advance pa.)

Influence of propeller clearance and
rudder upon the propulsive charac-
teristics. H. Lindgren, ed. (Swedish
state shipbuilding experimental tank.
Pub. n. 33, 1955.)

Progress reports of investigation of rail-

road rails and joint bars. R. E.
Cramer and R. S. Jensen. (Illinois.

Univ. Eng. exp. station. Reprint
series, n. 54.)

Seventh international conference on
ship hydrodynamics. H. F. Nordstrom
and Hans Edstrand, eds. (Swedish
state shipbuilding experimental tank.
Pub. n. 34, 1955.)

Tentative calendar of evening lectures

on science and technology to be held
in Ottawa for the season 1955-56, v. 1,

n. 1.

The following publications have also

been received by the library.

Annual reports, proceedings, etc.

British electricity authority. Annual re-
port and accounts, 1954-5.

Canadian electrical association. Sixty-
fifth annual convention, 1955, pro-
ceedings.

Quebec 1954, a report from the Quebec
bureau of statistics.

Montreal. Civil service commission.
Tenth annual report for the fiscal

year ending April 30th, 1955.
Massachusetts institute of technology.
The reports of the president and of
the deans of the schools for the year
ending October 1, 1955.

Smithsonian institution. Annual report,
1954.

Bibliographies

A preliminary annotated bibliography
on muskeg. I. C. MacFarlane, comp.
(Canada. NRC. Div. of bldg. res.

Bib. n. 11.)

Seaway bibliography and supplement.
(Saint Lawrence seaway development
corp. Office of information. SLSDC-28
and SLSDC-28-A.)

Supplemental unemployment, benefits.

(Princeton Univ. Industrial relations
section. Selected references, n. 66.)

The writings of David Barnard Stein-
man; a bibliography. (Rensselaer
polytechnic inst. lib. Eng. and science
series, n. 67.)
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DART
UNIONS

for efficient service

and economy

Two Bronze Seats Ground to a True BallJoint

DART UNION COMPANY OF CANADA LTD.
TORONTO CANADA

E.I.C. Annual
Meetings

May 23-24-25, 1956

Sheraton-Mount Royai Hotel,

Montreal, Que.

•

June 12-13-14, 1957

Banff Springs Hotel,

Banff, Alta.

how much should a good
package boiler cost?

Comparatively, very little for heating or processing. In fact,

the ideal package boiler should cost less than any other.

Here's Why: Most package boilers feature 24-hour in-

stallation, or less, the elimination of elaborate stacks, a

structural steel base that requires no special foundation,

and gas or oil firing — or a combination burner for quick
changeover.

When you also consider that most manufacturers will

guarantee 80% efficiency and 99% dry steam, the cost

behind ali these results and features becomes the important
factor in selecting a package boiler. Napanee Automatic
Package Boilers include ali the above features — and more
than meet the guaranteed percentages in efficiency and
steam quality. Also Napanee simplified engineering wins

hands down on cost!

In Package Boilers, cost falis into four important

categories. Purchase cost. Fuel cost. Installation and main-
fenance cost. In order to cut each of these to the very
minimum, Napanee build their boilers to the ASME
Boiler Code on a good two-pass design. In this two-pass

design, hot gases pass through the heating tube, and are

forced through 3-inch return tubes the full length of the

boiler before they are vented. Here's how Napanees two-

pass design (opposed to three or four pass designs) saves

money at every turn.

Purchase Cost. The two-pass design eliminates the .need

for heavy brick-work refractory baffles and partititons at

the front and rear of the boiler. This means Napanee
Package Boilers cost less to buy— because they cost less

to manufacture.

Fuel Cost. Hot. gases are impelled through Napanee
3-inch return heating tubes at high velocity in a tight

spiral motion. This gives maximum heat transfer from the

tubes to the pressure vessel. In fact, Napanee guarantees

stack temperature will not exceed 125 F° above saturated

steam temperatures at the operating pressure! Napanees
Radiant Flame also gives a new high in economical, fast

heating.

Installation cost. Baffleless Napanee package boilers are

lighter, less costly to ship, easier to handle and place.

Maintenance cost. Again, no baffles to burn out, leak and

cause a "short circuit" of gases. Instead of baffles, these

boilers have hinged front and rear doors. Both doors can be

opened by one man in a matter of minutes giving quick

access to ali fire and heating surfaces. cutting maintenance

and shut-down time right to the bone.

There just isn't room to give you ali the facts about low

cost Napanee package boilers—about our Canada-wide

sales engineering set-up for sound advice and service—
about our complete boiler range from 10 to 500 HP. But

if you write to us for full data and specific prices, we'll be

glad to send you everything we have for your files,

including the names of customers near you for first-hand

opinions on our boilers! 5506

NAPANE
IRON WOR

LIMITED
NAPANEE • ONTÁRIO

Canadian designed • Canadian built
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The Royai Canadian Air Force
Today, more than ever, engi-

neering services play a prominent
and essential part in the efficiency

of a modern air force. The highly

complex nature of aircraft and
their aneillary equipment demands
a wide range of technical knowl-
edge and skill.

Canada as a nation emerged
from the second world war in a
leading position in aviation. With-
in her borders she had built vast

facilities to accommodate the Brit-

ish Commonwealth Air Training
Plan, and in military operations on
both coasts and overseas, the

RCAF made a remarkable contri-

bution to victory and established

an enviable record of achievement.
In the five years following 1939,

the RCAF expanded from a peace-

time nucleus of some 4,000 person-
nel and a few aircraft to a wartime
force of nearly 250,000 personnel
and several thousand aircraft.

Ali this was made possible be-

cause of the teamwork that was
developed between the scientist

and the engineer who conceived
and designed the fighting equip-

ment, the employer and factory-

worker who manufactured it, and
the aircrew and groundcrew who
maintained and operated it effec-

tively against the enemy. The part
played by the service and civilian

engineers through ali stages, from
drafting board to active operation
was vital.

In the RCAF today, the engi-

neer, or technical officer as he is

known, plays an even more promi-
nent and increasingly important
role in the design, development,
testing, modification, construction,
and utilization of Air Force facili-

ties and equipment.
The primary responsibility of

the RCAF is air defence, and,
therefore, a large proportion of its

resources are devoted to this task.

To meet this responsibility Canada

has built up her CF 100 all-

weather-fighter-interceptor squad-
rons and her vast network of early

warning radar units. These squad-
rons and radar units form the
backbone of the RCAF's Air De-
fence Command.
To the North Atlantic Treaty

Organization, the RCAF contrib-

utes an air division in Europe of

12 F86 fighter-interceptor squad-
rons, their equipment and person-
nel and land-based maritime air-

craft for the protection of coastal

and sea-lane Communications.
NATO aircrew training, air trans-

port, search and rescue, survival

training, air photographic and
tactical air operations are other
active and important roles of the

RCAF. With the advent of new
operational concepts and tech-

niques, it is obvious that today \s

RCAF must keep at least one step

ahead of any potential enemy.
This can only be done if the force

is provided with the finest and
most advanced equipment avail-

able. The responsibility of the ser-

vice engineer in making this equip-

ment available when it is needed is

paramount to the whole Air Force
effort.

THE ENGINEERING BRANCHES
Engineers in the RCAF are

grouped in the aeronautical, arma-
ment, construction, telecommunica-
tions, mobile equipment and pho-
tography branches. Nearly 1,500

technical officeis are required to

man these branches. This number
will probably increase as further

technological advances are made.
To qualify for entry into one of

the engineering branches of the

RCAF, an applicant must hold a

degree from a recognized Univer-
sity in pure or applied science.

Once he is enrolled he is given spe-

cialized training to adapt him to

the specific requirements of the

branch in which be wishes to serve.

However, professional knowledge
alone is not enough since in the

Air Force the engineer must also

possess qualifications of leadership

and management so that he is able

to supervise and handle men as

expertly as he can materiel. Dur-
ing his career hc will be required
to fill a staff engineer position at

a Command or Headquarters levei

and to take charge of men and
equipment in the field.

Each of the engineering branches
maintains its identity, but ali are

part of a closely knit team whose
function is to discharge the Air
Force's responsibility as efficiently

and effectively as possible. A dis-

cussion of each branch's specific

task and responsibility follows.

Aeronautical Engineering

Officers of the Aeronautical En-
gineering Branch of the RCAF par-
ticipate in the formulation of pol-

icy and plans pertaining to the
maintenance of service aircraft and
associated equipment. Their re-

sponsibilities include the drafting
of designs and specifications, the
conducting of tests and develop-
ment programmes, the supervising
of engineering aspects of produc-
tion, quality control and technical
training. Duties also include the
managing of aircraft maintenance
organizations which involve re-

sponsibility for the servicing, in-

spection, repair, modification, pre-
servation and service evaluation of

aircraft and associated equipment.

Armament

The Armament Branch of the
RCAF is responsible for the pro-
curement, installation and main-
tenance of the airborne and ground
armament systems which give the
RCAF its striking and defensive
power. Officers of this branch par-
ticipate in policy and programme
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formulation with regard to the
maintenance of armament equip-

ment, armament sections and units

and the operation of armament
training facilities. Their duties in-

elude the preparing of equipment
designs and specifications, estimat-

ing requirements, advising on the

development and use of armament
equipment, service trials and test-

ing, quality control and technical

training. Duties concerning the
management of armament organ-
izations involve technical and
supervisory responsibility for the
inspection, servicing, fault analysis,

repair, modifica tion, storage, de-

molition, salvage, re-conditioning

and preservation testing and devel-

opment of armament equipment.

Armament equipment consists of

such weapon systems as guided
missiles, homing torpedoes, drone
targets and their guidance and con-

trol mechanisms, launching equip-

ment and test equipment; explo-

sive stores, electrical and mechani-
cal fuses; pyrotechnic compositions
and components; special weapons
(atomic, biological and chemical)

and flame warfare agents; guns and
unguided rockets, turrets and
launching gear; armament range
facilities which include telemeter-

ing equipment, photo theodolites,

electronic-optical analyzers, tim-

ing systems and calibrators; air-

craft fire control systems and wea-
pon directing radar devices.

Construction Engineering\

The duties of officers of this

branch cover a wide scope of activ-

ities in construction, and the oper-
ation and maintenance of struc-

tures and facilities. Officers of this

branch participate in the formula-
tion of construction and mainten-
ance policies, programmes and
procedures, prepare construction

specifications, standards and esti-

An R.C.A.F snowblower keeping an aircraft parking area clear at R.C.A.F.
Detachment Resolute Bay, Corrrwallis Island, N.W.T.; the responsibility of
the mobile equipment engineer.

mates of costs, exercise administra-

tive control of construction and
maintenance funds and material,

recommend acquisition and dis-

posal of Air Force real property,

maintain liaison with agencies in-

volved in Air Force construction

projects and inspect completed
projects as a basis for acceptance,

control fire-fighting, fire prevention

and aircraft crash rescue services,

provide trade training and manage
Air Force construction projects

and unit construction engineering

sections.

This branch has two specialties:

(a) Construction and Mainten-
ance; and (ò) Fire Protection.

Entry requirement for the Con-
struction and Maintenance special-

ty of this branch is a Bachelor's

degree in pure or applied science.

For the Fire Protection division,

sénior matriculation, the equival-

ent or higher, combined with five

Diesel power
plant at an R.C.
A.F. radar sta-
tion, providing
heat and power
for the opera-
tion» centre,
is part of the
equipment
iinder theeon-
struction
engineeri n p
hranch.

(National Defence
Photo)

(National Defence Photo)

years' experience (full-time duty)
in fire prevention activities in

either a municipal, industrial or

other recognized fire prevention

organization is needed for entry.

Mobile Equipment Engineering

This branch is rcsponsible for

the operation and maintenance of

mobile land and marine craft, and
the administration of RCAF road

transport services. Officers of this

branch advise on equipment selec-

tion and employment, prepare

specifications and cost estimates

for equipment procurement and
maintenance, conduct accident

prevention studies and give tech-

nical advice in accident investiga-

tions involving mobile equipment,

and provide technical training.

They are also responsible for the

management of unit mobile equip-

ment organizations which involves

the administration of road trans-

port services and the inspection,

repair, modification, salvage, re-

conditioning and preservation of

mobile equipment and marine

craft.

Telecommun ications

The Telecommunications Branch
of the RCAF involves the installa-

tion and maintenance of RCAF
telecommunications equipment and
the operation of surface communi-
cation facilities. Officers of this

branch participate in the functions

of policy and pvogramme formula-

tion, preparation of equipment spe-

cifications, estimation of roquire-

ments, advising on the use and de-



velopment of telecommunications
facilities, design and development,
provision of trade training and
tnanagement of telecommunica-
tions organizations. It involves
immediate supervisory and tech-
nical responsibility for the opera-
tion of service communication facil-

ities as well as the installation, ser-

vicing, inspection, modification,
salvaging and preservation of Com-
munications and radar equipment.

Officers may be employed in

assignments for which special qua-
lifications are required. Included in

theseare: Radar fGround Search )

,

Communications Operation, Elec-

tronic Counter-Measures.

Photography

Duties of the Photography
Branch cover the installation,

operation and maintenance of

RCAF photographic equipment.
Officers of this branch participate
in planning air photography oper-
ations, formulate photography pol-

icies, programmes and procedures,
prepare specifications and stan-

dards for photographic procedures
a iid equipment and provide tech-

nical training. They also assume
responsibility for still and moving
picture photography, photographic
production, materiel maintenance
and the test and development of

photographic processes and ma-
terial.

CONDITIONS OF ENTRY
An engineering graduate, inter-

ested in an Air Force career, may
apply at any of the 22 RCAF Re-
cruitine Units across Canada or

An aeronautical
engineer dis-
curses a main-
tenance poiut
with ati aero-
engine techni-
cian heside the
íosc wheel of au
R.C. A.F. F86
Sabrejet at Vol-
kel, II o 1 1 a 11 d ,

liefore the Fifth
International
Air Show, Ypen-
hurg.

(Xalional Defence
Photo)

write directly to Air Force Head-
quarters, Ottawa. Successful can-

didates are posted to Officers'

School at London, Ontário, for a

nine-week course of basic officer

training. TJpon graduation from
this course they are commissioned
in the rank of Pilot Officer. The
first year is devoted to specialized

training after which the officer is

promoted to the rank of Flying

Officer. The RCAF may supple-

ment basic professional qualifica-

tions by sending the officer for

special courses in the United States

or United Kingdom and post-grad-

uate courses are arranged at uni-

versities in the United States and
Canada. Many officers have at-

tained a Master's degree in vari-

ous sciences and some have ob-

tained their Ph.D.

The maintenance, servicing and repair of such complicated equipment as ti

jet ílight-simulator is the joint responsihility of the aeronautical engineeri
officer and the telecommunications officer.

this
gineering

(National Defence Photo)

L ndergraduates

The University Reserve Train-

ing Plan (URTP) allows selected

undergraduates to be enrolled for

training with the RCAF during

their university years. In this way.
as Flight Cadets, they receive

training in the form of two-hour-

a-week lectures during the acade-

mic year and officer training, en-

gineering training. and employ-
ment at an RCAF station during

the summer months. Upon gradua-
tion they may join the Reserve or

enter the Regular Force as Flying

Officers.

University undergraduates may
also apply for subsidization

through their four years of college

under the Regular Officers' Train-

ing Plan (ROTP) . Under this plan,

students receive their lodging,

books and tuition fees and an
allowance of $55 per month. These
cadets may attend one of the

Canadian service colleges or a
Canadian university. In the latter

case, an additional allowance of

$65 per month is granted in lieu

of lodging. Uniforms are issued free

of charge.

The ROTP cadet may also be
granted a subsidization for a fur-

ther year of study after graduation
from the service college so that he
may obtain his degree. On gradua-
tion, he is granted a permanent
commission as a Flying Officer in

the RCAF branch in which he has
received his training. He has also

the option of release after three
years' service.

CAREER OPPORTUNITIES

Once the officer in the Regular
Force has completed his basic
training and other training courses,

he will normally be posted to a
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unit in the field. The aim at this

time is to permit him to consolidate

and apply the extensive training

undertaken at the University and
in the RCAF. He may be charged
with the supervision of many men
and much complex equipment, in-

cluding aircraft. Within his own
sphere of responsibility he has

great scope for exercising his per-

sonal initiative and ingenuity. He
learns to be part of a highly ef-

fective team, including airerew,

groundcrew, and specialist person-

nel.

In the RCAF there is such a

wide variety of employment for

the engineer, that during his career

he will be called upon to exercise

his abilities in many áreas. The

manner in which he applies him-
self and handles his subordinates

determines his rate of promotion.

As he gains experience, he pro-

gresses to more responsible posi-

tions and receives recognition in

accordance with his demonstrated
ability.

MONTHLY RATES OF PAY

Monthly rates of pay are shown
in the accompanying table.

An officer also receives an allow-

ance of $375 for his uniform when
he first enters the RCAF. He will

receive substantial pension bene-

fits, free medicai and dental care

and a $5,000 insurance policy for

$2.00 per month as well as other

fringe benefits.

FUTURE OUTLOOK
As Canadian military aviation

continues its rapid progress, the
need for greater numbers of highly
qualified engineers increases. Ac-
cording to Secretary of Defence
Wilson, "half of the scientists and
engineers [in the United States]

work directly or indirectly for the
defense effort." Although a similar

statement cannot yet be made for

Canada, RCAF experience alone
underlines the growing need for en-

gineers that is developing through-
out the Department of National
Defence.

Each of the technical branches
of the RCAF has its own require-

ments and áreas of responsibility,

but they are interdependent. Each
officer becomes a specialist in his

own branch but he is expected to

have a working knowledge of the

activities of other branches and an
appreciation of their problems.
Only in this way can the branches
work together as an effective team.
Policy planning demands co-ordin-

ation within the branch and with
those concerned in other branches.

The planning must be integrated

with specifications of aircraft de-

sign and development of new and
better weapons and modern elec-

tronic devices to be installed in the

aircraft. Management of projects

involved in the construction of

runways, hangars, control towers

and personnel housing is closely

allied with the operations of the

Mobile Equipment Engineering

Branch which provides the trac-

tors, bull-dozers, cranes and trucks

as well as general transporta tion

vehicles. There must be a constant

interchange of ideas between the

officers of these various branches.

Only by this close integration can

an effective fighting system be de-

veloped and the maintcnance of

that system be kept at peak oper-

ating efficiency.

A primary factor of modern mili-

tary superiority is technology. At

this time when aviation is on the

threshold of vertical flight. atomic

powered aircraft and space travei,

the scope for engineers in the Ser-

vice is particularly challenging.

A career in the RCAF is inter-

esting and rewarding for a grad-

uate engineer. Apart from its pro-

fessional advantages, there is the

personal satisfaction of serviee

with a team designed for the main-

tenance of peace and the security

of the people of Canada. \

Monthly Rates of Pay

Rank
Basic
Pay

After

3 Years
in Rank

After

6 Years
in Rank

After

9 Years
in Rank

*Marriage
Allowance

fSubsistence
Allowance

(S) Single

(M) Married
Total

Pilnt Officer

or

Flight Cadet
$185

$40
$65 (S)

$91 (M)
$250
$316

$230

$245

$260

$40

$40

$40

$89 (S)

$110 (M)
$89 (S)

$110 (Mi
$89 (S)

$110 (M)

$319
$380
$334
$395
$349
$410

Flight
T W'iili^ii'iitll>lCULnirtliL

$290

$315

$340

$365

$40

$40

$40

$40

$94 (S)

$110 (M)
$94 (S)

$11(1 (M)
$94 (Si

$110 (M)
$94 (S)

$110 (M)

$384
$44(1

$409
$465
$434
$490
$459
$515

$370
$40 «•{jgj

$483
$523

Squadron
Leader

$395

$420

$40

$40

*U3\(M)

$lia
{(M)

$508
$548

$533
$573

$460
$40

$586
$626

Wing
Commander

$495

$530

$40

$40

Hw $621
$661

$656
$696

$615
$40

$754
$794

( • ronp
Captain

$650

$685

$40

$40 $189{g{
)

$789
$829

$824
$864

Air
Commodore

$8-27

1

$40
m
\(M)

$980
$1020

* An officer eligible for marriage allowance receives $40 per month if living off the unit

and $30 per month if occupying Government married quarters.

t Subsistence allowance is provided when ratiohs and quarters are not available.
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Bus. and Ind. Sríefs

New Epoxy Manufacturing Company,
—The Bate Chemical Corporation, Ltd.,

Toronto, Ont., and Houghton Labora-
tories, Inc., Olean, N.Y., Rave formed a

joint company in Canada to manufac-
ture and market Hysol products, which
consist of epoxy electrical insulating

materiais, adhesives and tooling com-
pounds. G. H. Clifíord Smith of Bate
Chemical Corp., Ltd., is president of

the new Canadian company to be

knovvn as Hysol (Canada) Ltd., and
Russell H. W. Smith, an electrical engi-

neer of Toronto, -is sales manager.
Offices of Hysol (Canada) Ltd., are at

184 Laird Drive, Leaside, Toronto 17,

Ont.
•

German Industries Fair.—The 1956

German Industries Fair covering indus-

trial and consumei- goods is to be held

at Hanover from Ápril 29 to May 8.

Mechanical and electrical engineering

industries are prominent among the ex-

hibitors, according to a comprehensive
brochure which is available, together

with ali other information on the Fair,

from the Canadian representative, The
Trimont Corporation Ltd., 1170 Drum-
mond St., P.O. Box 25, Montreal, Que.

•
Avro Anniversary.—A. V. Roe Canada
Limited recently celebrated their lOth

Anniversary. The winter. 1955, issue of

Jet Age attractively presente the story,

written by Scott Young, of the achieve-

ments of the company during these

ten years.
•

Refrigeration Show.—The 2nd Cana-
dian Refrigeration and Air-Conditioning
Show, will be held in the Coliseum in

Toronto, on February 1, 2 and 3. Spon-
sored by the Canadian Refrigeration

Manufacturers Association, fchis all-in-

dustry show contains over half a mile

of exhibits displaying the latest devel-

opments in the fields of refrigeration

and air-conditioning, plus the finest

equipment for commercial, industrial

and domestic application. During the

first two days (Fob. 1 and 2) admission
is by ticket only. The show will be open
to the public on the final day. Business-
men desiring to attend the show are

asked to write for free tickets to: Secy-
Manager. 2nd Canadian Refrigeration

and Air Conditioning Show, Room 1209,

137 Wellington St,, West, Toronto,
Ontário.

•
Canadian Contributions to Geophysics.
—Roy L. Adams is to supervise produc-
tion engineering on the type T609
aurorai recordei', one o!' Canada's con-
tributions to the International Geo-
phy.-ical Ycar which starts in 1957. This
was made known by J. M. Bridgman,
managing director of PSC Applied Re-
search Limited in announcing Mr.
Adams' appointment as production co-

ordinator of the Toronto company. The
aurorai recorder, which measures the

light intensity of the Aurora Borealis

was developed by a group under Dr.
Donald Hunten at the University of

Saskatchewan with the aid of the Na-
tional Research Council and the De-
fence Research Board. PSC Applied
Research Limited lias been given a con-

tract by the Canadian Government to

build the first unit.

The company also announce that their

Canadian-developed and produced mag-
netometer has been used to discover
more than one hundred million tons of

good quality ilmenite in South West
Norway. This valuable ore is used in the
making of jet engines, paints and other
products. The find has been christened
the Tellnes deposit.

Publications
Industrial or trade publications
received recently cover many
fields of interest to engineers.
For copies of those mentioned
below, please apply to the issuing
company (mentioning The En-
gineering Journal).

Hathurst Packaging Handbook.—

A

comprehensive, illustrated loose - leal'

book covering many aspeets of packag-
ing, such as design, construction, testing,

freight regulations. Bathurst Power &
Paper Co. Ltd., Container Division, Sun
Life Building, Montreal 2, Que.

•
Barometric Condensers.—A bulletin,

Form 9012-A, describing barometric con-
densers of the disc-flow and ejector-jet

types. Canadian Ingersoll-Rand Co.
Ltd., 620 Cathcart St., Montreal, Que.

•
Rock Bolts.—Brochure describing types
and applications of rock bolts. The Steel

Company of Canada Ltd., Hamilton,
Ont.

•
Liquid Levei Transmitter.—Bulletin

13-22, describing closed tank liquid levei

measurement and control with Type 13

LA d/p cell liquid levei transmitter.

(The Foxboro Companv.) Peacock
Brothers, P.O. Box 1040, Montreal, Que.

Safeguarding Construction.—Well il-

lustrated booklet describing the inspec-

tion of construction from site to finish-

ed project as part of the services offered

by the company. (Publication No. 102.)

The Warnock Hersey Co. Ltd., 128

Elmslie St., Montreal 32, Que.

•

Diamond Anniversary. — Illustrated

booklet marking 75th anniversary and
describing services of J. T. Donald &
Co. Ltd., 1181 Guy St., Montreal, Que.

•

Bishop Signs.—Catalogue No. 60,

summarizing metal letter and allied pro-

duct data. H. B. Tompkins & Son, 733

Versailles St., Montreal, Que.

Carboloy Blanks and Tools.--Catalogue
SBT-17 covers grades, styles, and speci-

fications of "throw-away" insert blanks;

new pricing information on Carboloy

standard tools and blanks is given in

bulletins 54CT and SBT-7B. Carboloy

Section, Canadian General Electric Co.

Ltd., 1025 Lansdowne Ave., Toronto,

Ont.
•

Power Generation Equipment.—Pub-
lication No. 2404 deals with large steam

turbines; No. P-2560 deals with large

generators used with the turbines, also

details of other equipment. (The Gen-

eral Electric Company Ltd., of Eng-

land.) Fraser & Chalmers of Canada
Ltd., 1411 Crescent Street, Montreal 25,

Que.
^

Shellcast Brochure.—Esco Shellcast

Brochure No. 205 covers the shell-

moulding process, showing some of its

applications and advantages. Esco Lim-
ited, 146 East lst Ave., Vancouver 10,

B.C., or 2480 Dufferin St., Toronto, Ont.

in designing and in

the maintenance of

industrial machinery
more and more
engineers specify

TECALEMlY

IecalemiT
the outhority on lubrication

automatic
lubricating equipment
to ensure
trouble-free

operatíon

) through
efficient lubrication

Head office and plani: Rexdale Blvd., Rexdale, Ontário . cabie: Tecaiemit. Toronto Tei. ch 41126

world s widest range of speclatlzed lubricating equipment
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News of the Associations

and Corporation

(Continued from page 52)

on Friday night, and the convention
culminated with the annual dinner dance
which overflowed the Empress ballroom
on Saturday.

Engineers in the News

Charles Bentall, chairman of the board
of directors of the Dominion Construc-
tion Co. Ltd., recently announced the

appointment of H. C. Bentall as presi-

dent and R. G. Bentall as vice-president

of the Dominion Construction Co. Ltd.,

Bentall Construction Co. Ltd., and their

associated companies.

D. D. Morris has been appointed to

the newly-created position of assistant

to the general manager of the Con-
solidated Mining and Smelting Com-
pany. He had served as administrative
assistant since January, 1954, and had
previously been manager of the research

and development division.

J. M. Bezer has opened new Calgary
offices for Eric Ackland and Associates

Ltd., from which he will handle mechani-
cal and electrical lines throughout South-
ern Alberta. Mr. Bezer is a 1950
mechanical graduate of the University
of British Columbia.

M. J. Shelley, a University of British

Columbia civil graduate of 1955 has won
the first Engineering News Record Fel-

lowship for graduate study in the field

of public works engineering and adminis-
tration. The award was based partly on
a paper on the design and operation
characteristics of the City of Vernon's
sewage treatment plant.

Mr. Shelley worked this summer
under F. G. deWolf, city engineer of

Vernon, and has now returned to the
University of British Columbia to take
his master's degree.

R. N. Gordon, division engineer with
the Department of Fisheries in Ottawa.
has been transferred to Vancouver where
he will continue his work with the De-
partment. Mr. Gordon is a graduate of

the University of British Columbia and
had previously been with the Depart-
ment of Fisheries in Vancouver from
1949 to 1954.

D. A. Pirttinen has resigned from the
process department of Foundation of

Canada Engineering Corp. Ltd., Tor-
onto, and is now associated as project
engineer with Catalytic of Canada Con-
struction Co. Ltd., of Sarnia.

J. M. Fitzsimmons has accepted a

position with H. A. Simons Ltd. He
was previously employed by Canadian
Forest Products at Port Mellon.

A. R. M. Stewart has accepted a posi-

tion with Sandwell and Co. Ltd. in

Vancouver. He was previously plant
engineer at Powell River and was with
the Powell River Company for the past
15 years.

R. G. Foxall has joincd Northern Con-
struction and J. W. Stewart Ltd. and
will be engaged on work in connection
with the expansion program of the
Powell River Company. He was with

Canadian Forest Products at Port Mel-
lon.

J. H. Eastman has been transferred

from Canadian Exploration Ltd., Sal-

mo, B.C., to Pato Consolidated Gold
Dredging Ltd., Barranquilla, Colômbia,
S. America, where he expeets to stay
for at least two years.

G. H. MacKay, formerly with the De-
partment of Public Works of Canada
in New Westminster is now in Winni-
peg working for the P.F.R.A.

J. R. Wallis, who recently obtained his

master's degree in forest engineering
from Oregon State College, has accepted
a position teaching at the Montana
State University School of Forestry.

J. Moroney is now with Dawson, Wade
and Macco engaged in hydro work in

the Upper Campbell Lake district. Mr.
Moroney was previously assistant to

the municipal engineer of Esquimalt.

L. Dotto has accepted a position with
the Canadian Western Lumber Co. at

New Westminster. He had previously

been with H. A. Simons Ltd.

D. J. Turland, of the apparatus di-

vision of Canadian General Electric Co.
Ltd., has been transferred from Van-
couver to Trail where he will be appar-

atus sales engineer for that district.

R. H. Ferguson has accepted a position

with H. Á. Simons Ltd. He was pre-

viously with Vancouver Iron Works Ltd.

W. T. Harrower, of Dominion Bridge

Co. Ltd., was recently elected chairman
of the Vancouver chapter of the Cana-
dian Welding Society.

D. I. Cameron is now with the B.C.
Electric Co. Ltd. as a protection test

engineer. He had been employed by
Barvic Engineering Ltd.

R. H. Elfstrom was recently re-eleeted

nresident of the Greater Vancouver
Health League. Mr. Elfstrom is super-

visor of industrial safety for B.C. Elec-

tric Co. Ltd.

H. Matthews was recently appointed

chief engineer of the Victoria Machin-
ery Depot Co. Mr. Matthews had been
chief engineer and plant manager of

Vancouver Iron Works Ltd. and Van-
couver Engineering Works Ltd. and had
been employed by that firm since 1928.

H. T. Ramsden has been appointed to

the position of district engineer, Water
Resources Division, Department of

Northern Affairs and National Re-
sources. He is a native of British Col-

umbia and a graduate of the University

of British Columbia.

Mr. Ramsden served with the R.CE.
Corps during the late war, and returned

to service with the Water Resources
Division. where he has held the post of

assistant district engineer for six years.

He succeeds W. C. Warren, the retiring

district engineer.

D. C. Gough has accepted a position

with Swan, Wooster and Partners, as

resident engineer on the Kelowna bridge.

He will leave his former position of
construction engineer with the Pacific

Great Eastern Railway at the beginning
of the year.

D. C. Codville, who has been with
Giant Yellowknife, recently accepted a
position with Northern Construction Co.
and J. W. Stewart Ltd., and will be
engaged in work on the removal of

Ripple Rock.

J. A. Wallace, formerly with Mobil Oil

of Canada Ltd. in Canada and more
recently district geologist for that com-
pany in Edmonton, has been transfer-

red to the head office of the parent
company, Socony Mobil Oil Company,
Inc., at 26 Broadwa*y, New York 4. In
his new assignment, Mr. Wallace will be
concerned with the company's Canadian
operations.

D. A. Duguid has accepted a position

with Bumstead-Woolford Ltd. of Van-
couver and Seattle and will take over
his new duties in Vancouver at the first

of the New Year. Mr. Duguid was
previously in the marketing division of

the Imperial Oil Company.

Cyril Jones will officially retire from
his position as city engineer at Victoria

at ther end of December.

A. R. Luck has left his position with

the electric department of the Van-
couver City Hall to join the staff of

Canadian Westinghouse Co. Ltd. in

Vancouver.

E. A. Bianco, a '52 civil graduate of the

University of British Columbia, is now
attending Stanford University at Stan-

ford, Califórnia. He is working towards

his master's degree in engineering ad-

ministration.

T. L. Horsley has accepted a position

with Granby Mining, Smelting and
Power Company at Copper Mountain,
B.C. He was previously with Taiga
Mines.

J. W. Lee has been promoted to the

position of sénior geologist with Kaiser

Aluminum and Chemical Corp. He has

been in Jamaica with the Kaiser Bauxite

Company.

D. H. Rutherford of Stone and Web-
ster Engineering Corp. has been trans-

ferred from Concrete, Washington, to

Seattle.

C. H. Morrison, a '55 mechanical gradu-

ate of the University of British Colum-
bia, has taken a position with A. L.

Swanson and Co. in Vancouver. He was
previously with the B.C. Power Com-
mission in Victoria.

W. C. Sellens has left the traffic engi-

neering department of the B.C. Tele-

phone Company to take a position with

the engineering branch of the marketing

department of the Imperial Oil Com-
pany in Vancouver.

G. R. Hilchey has accepted the position

of mine engineer at Canadian Refrac-

tories Ltd.. at Kilmar, Que. He was
previously at the Levack Mine in

Ontário.

R. T. Lisset, formerly with Vancouver
Iron Works Ltd., is now on the engi-

neering staff of H. A. Simons Ltd.
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IWESTINGHOUSE POWER FOR DOFASCO OXYGEN
The 2,000 horsepower Westinghouse
synchronous motor driving the

Canadian Ingersoll-Rand compres-

sor in the oxygen producing plant

of Dominion Foundries and Steel

Limited, Hamilton, is another ex-

ample of hundreds of machines
in a complete range of ratings for

every compressor drive.

Service reliability is a characteris-

tic of Westinghouse machines.

42

'SEE TVs TOP DRAMATIC SHOW, WESTINGHOUSE 'STUDIO ONE,' MONDAYS AT 10 P M."
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SWITCHING . . .

of Shunt Capacitors

Some of the more troublesome
problems associated with the

application of shunt capacitors

and reactors to high-voltage

Unes are indicated in this paper,

which deals mainly with the

question of switching.

and Reactors

G. W. Clayton,

Apparatus Division,

Canadian General Electric Company Limited,

Peterborough, Ont.

The year 1954 has been called

the Diamond Jubilee of Light. The
development of the first practical

light bulb required that power be
made available to both residential

and industrial áreas. During the

past 75 years, the demand for

power has been increasing at a
phenomenal rate. In order to meet
this demand, electric Utilities have
been forced to transmit more
power, greater distances than ever
before. This continuai battle be-

tween the supply and demand of

electrical energy has not been con-
fined to kilowatts alone. Increased
transmission distances and heavy
line loadings coupled with the in-

creased motor load of the indus-

trial and residential consumer has
increased the demand for both
leading and lagging kilovars.

For many years, power com-
panies were able to supply the
necessary system kilovars from
available generation. In fact, quite
a few of the smaller Utilities still

supply their entire kilovar require-
ments in this manner. However,
most companies are rapidly realiz-

ing that, generally, it is neither
practical nor economical to trans-
mit kilovars any great distance.
Reduced line and transformer
capacity, generator instability,

field heating and decreased gener-
ator kilowatt capacity have shown
that it is better practice to install

kilovar sources as close to the load
as possible. In order to accomplish
this, a large number of Utilities are
installing synchronous condensers,
shunt capacitors and reactors at
the load end of their transmission,
sub-transmission and distribution
lines.

Presented to the Winnipeg Branch of The
Engineering Institute of Canada, 2 December
1954.

The installation of these devices

on power systems has presented
some unique problems. It is the

purpose of this paper to point out
a few of the more troublesome
problems associated with the ap-
plication of shunt capacitors and
reactors to high voltage lines. Pos-
sibly, one of the most pertinent

problems today is the question of

capacitor and reactor switching.

Because of this, I have decided to

devote most of this paper to the

switching question.

General

Many electric Utilities have
found that repetitive capacitor

switching has produced severe

transient system disturbances and
caused extensive damage to

switching devices. The difficulties

involved in capacitor switching

can be resolved into two separate

problems. The first problem deals

with the high momentary duty
imposed on the switching device

by the high inrush currents pro-

duced when a capacitor bank is

first energized. The second prob-
lem concerns the production of

overvoltages due to repetitive re-

striking in the switching device
when a capacitor bank is being
de-energized.

As will be pointed out later, the
switching of a shunt reactor will

not produce the effects just men-
tioned.

Causes of Inrush Currents

In order to fully appreciate the

difficulties associated with capaci-

tor and reactor switching, it is

necessary that a few of the con-

cepts underlying the production of

inrush currents, be reviewed.

Figures IA and 1B show, re-

spectively, the equivalent circuit

of a shunt reactor and capacitor

bank which have been connected

to a predominately inductive (i.e.,

resistance neglected) power sys-

tem. The waveshape of the inrush

current for switch closures at

various points on the voltage

wave, is also shown.
For a start let us consider the

magnitude of the inrush current

that is likely to occur when a

shunt reactor is initially energized.

From Fig. 1B, it can be seen that

closing the switch at a voltage zero

will result in an asymmetrical in-

rush current whose magnitude is

twice normal. On the other hand,
closing the switch at a voltage

peak will produce a current inrush

whose maximum transient value is

equal to the final steady state

value. In other words, switch

closure at a voltage peak will pro-

duce a symmetrical inrush current.

The reason that the current inrush

is in one case symmetrical and in

the other case asymmetrical can
be attributed to the fact that it is

essential that the current lag the
voltage by 90 degrees. Therefore,
closing the switch at a voltage zero
necessitates that the inrush cur-
rent wave be offset in order that
the requirement mentioned above
be satisfied. Of course, if the
switch is closed at a, voltage peak,
the inrush current to the reactor
can obtain the required phase
angle displacement without any
offset.

Now, let us consider the magni-
tude of the inrush current that is

likely to occur when a capacitor
bank is energized (Fig. IA) . If

the switch is closed at a voltage
peak, the ensuing voltage "shock"
will initiate a transient oscillation,

the magnitude and frequency of
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which will be proportional to

^ . Since the capacitor bank

Xc is usually much larger than the
system reactance XL , both the
magnitude and frequency of the

inrush current will be high.

However, if the switch is closed

at a voltage zero, the magnitude
of the transient component of the

inrush current equals the funda-
mental frequency component. This
indicates that even in the best

case, the current inrush to a capa-
citor bank will be twice normal.
For switch closures at points in-

termediate on the voltage wave,
the magnitude of the inrush cur-

rent will depend on the instan-

taneous value of voltage at the
instant of switch closure and the

/
ratio of

,/J/

•

From the above discussion, it

can be seen that the magnitude of

the inrush current to a capacitor

bank can theoretically be equal to

any value between the limits of

twice normal and infinity. How-
ever, the magnitude of the inrush

current to a shunt reactor will be,

in the worst case, only twice nor-

mal, which leads to the conclusion

that capacitor switching presents

a more severe duty to the switch-

ing device than does reactor

switching.

Effect of Resistance on Inrush
Currents

Resistance in the lines leading to

the reactor or capacitor bank will

effect the inrush current in two
ways. Firstly, it will reduce slight-

ly the magnitude of the inrush

current and secondly, resistance

will determine the rate at which
the initial value of inrush current

decays to the normal current rat-

ing of the bank (Fig. 2) . However,
since we are normally interested

in the current magnitude during
the first quarter cycle and since

Fig. 1. Showing the magnitude of
inrush currents that can occur.

resistance does not affect this mag-
nitude appreciably, it is normal to

neglect its effect completely. The
reason for considering the first

quarter cycle only, is that the

momentary ratings of circuit

breakers are based on the maxi-

mum value of current that can

occur during this period.

Energizing a Single Capacitor or

Reactor Rank

The circuits that have been con-

sidered so far have illustrated the

fundamental concepts underlying

the production of inrush currents.

However, it would be of interest to

consider the magnitude of inrush
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current that can occur in a prac-

tical power system. For reasons

explained previously, ali resistance

will be neglected.

With the above thought in

mind, let us consider what value

of inrush currents can be expected

when:

(1) A 13.8 kv. 5400 kvar. capa-

citor bank is energized.

(2) A 13.8 kv. 5400 kvar. shunt

reactor is energized.

In both cases, it will be assumed
that the system has an available

short circuit capacity of 250 mva.

Case (1)

Figure 3 shows the system dia-

gram and inrush current for the

case where a 5400 kvar. 13.8 kv.

capacitor bank is being energized.

From the curves it can be seen

that the inrush current is com-
posed of two components. One
component is the normal fre-

quency (60 cps) current to the
bank, while the second is the high
frequency (410 cps) transient cur-

rent. The magnitude of the normal
fundamental frequency current is

approximately 250 amperes and is

given by Em/(XC - XL). The
magnitude of the transient com-
ponent is 1580 amp. and can be
found by multiplying the funda-
mental component by the ratio

v
=^ . The total inrush current is

the sum of the two component
waves and in this particular ex-

ample will reach a maximum of

1830 amp. It is this total value
of inrush current that determines
the severity of the duty on the
switching device. For this reason,

it is customary to consider the
maximum value of inrush current
that is likely to occur. The curves
shown in Fig. 3 have been pre-

pared for the condition where the
voltage is a maximum at the in-

stant of switch closure and conse-

quently, the inrush current is

likely to be a maximum, depend-

ing on the ratio ^/^ .

It was stated previously that

the normal frequency current is

250 amp. However, the full load

current of a 5400 kvar. 13.8 kv.

capacitor bank is 226 amp. The
difference in the two currents is

due to the fact that the terminal

voltage of the bank is unregulated.

Thus, when the bank is first ener-

gized, the terminal voltage in-

creases and the bank draws more
than normal current. In order to

cp

Fig. 3. Curves showing magnitude of fundamental frequency and high-
frequency transient inrush current that can occur when a 5400 kvar. 13.8 kv.

capacitor bank is energized.

prevent excessive voltage at the

terminais of the bank, it is cus-

tomary to regulate the terminal

voltage by using multistep capa-

citor switching initiated by volt-

age control.

The equation from which these

inrush currents can be calculated

is quite simple and will give the

maximum value that is to be ex-

pected when switching a single

bank. Figure 4 shows this equation

and the type of circuit to which
it can be applied. If the equation

is expressed in per unit, using as

base quantities the line to neutral

mva., kv., X and I of the bank
in question, it is possible to obtain

a universal curve which will give

the value of inrush current for a
given system reactance. Figure 5
shows such a curve. It should be
noted that the curve swings sharp-

ly upward at XL = 1.0 p.u. This

is, of course, the resonant point.

It should also be noticed that it is

impossible to limit the inrush cur-

rent to less than four times normal
unless the current limiting reactor

is made exceptionally large. That
is, the ohmic value of the reactor

must be larger than that of the
bank.

Case (2)

This next case investigates the
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magnitude of inrush currents asso-

ciated with switching a 5400 kvar.

13.8 kv. shunt reactor. Actually,

this phenomenon has already been
discussed under the heading
Causes of Inrush Currents. Figure

1B illustrates the maximum mag-
nitude of inrush current that can
occur. It can readily be seen from
this figure that the worst case will

only produce a twice normal in-

rush, (500 amp.) at the funda-

mental frequency. This confirais

the previously drawn conclusion

that energizing a shunt reactor

does not impose a very great duty
on the switching device. If the

switching device has an interrupt-

ing rating, then no trouble should

be experienced, since the inrush

current will be considerably less

than the fault current at the same
location.

There have been a few isolated

cases where the switching of a

shunt reactor has proved trouble-

some. This difficulty has been at-

tributed to rapid rates of rise of

recovery voltage causing restriking

in the switching device. Normally,
this condition can be remedied by
using a circuit breaker rather than
a load break switch as the con-

trolling device.

Energizing Parallel Banks of

Capacitors

The inrush current associated

with multistep switching is in-

variably higher than the inrush

current to a single bank. This

statement becomes fairly obvious

if we consider the circuit of Fig.

6. In the circuit shown, the in-

ductance between parallel banks
will be very low compared to the

system if the banks are close-

coupled physically. Consequently,

the majority of the inrush current

will come from the two parallel

banks rather than from the sys-

tem. Since we are primarily in-

terested in the maximum inrush

current that is likely to occur, it

is assumed that the energized

banks are charged to a maximum
at the instant the switch energiz-

ing the last bank is closed. Since

the inductance between the banks

is small, the inrush current will be

correspondingly high.

The maximum value of inrush

current to be expected when

Fig. 6. Circuit dia-
gram representing the
energizing of the third
step of a multi-step
capacitor bank.

switching parallel banks can be
calculated from the equation
shown in Fig. 6. The values of Ct

and Lt are, respectively, the

equivalent capacitance in micro-

farads and the equivalent induc-

tance in microhenries of the circuit

in question.

By way of comparison, it would
be interesting to note how much
the inrush will increase if a 5400
kvar. 13.8 kv. bank is energized

in parallel with two other 5400
kvar. banks. Using the equation
of Fig. 6, the inrush current is

found to be 20,600 amp. at 5820
cps. It can be seen that this value
of current is more than 11 times
the value of inrush current for a
single bank and the frequency of

oscillation is more than 14 times
greater than the frequency asso-

ciated with the energizing of a
single bank.
Although the equations them-

selves are relatively easy to use,

it is sometimes difficult to deter-

mine accurately the inductance
between the parallel banks. A
good rule of thumb is to neglect

the inductance of the capacitor

leads and buswork and to use 0.5

microhenries per foot as the in-

ductance of open conductor runs,

including the length through the

circuit breakers. This figure will

give a value of inductance which
is low, thus the calculated inrush

current will be high and on the
conservative side.

It should be noted that the
formulae previously mentioned are

based on the energization of an
uncharged bank. If the bank hap-
pens to be charged at the instant

the switch is closed, it is possible

that the inrush current will be
much higher than calculated. This
can be attributed to the difference

between the system voltage and
the voltage trapped on the capa-
citor bank being, at a maximum,
twice the normal system voltage.

Consequently, at the instant of

Ct
( C,+ Cit-CsJ

L, + La

L

V/5T El-nv/ã
Lt
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contacts of breaker when interrupting capacitive

current with no restriking.
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switch closure, the voltage im-

posed across the bank will be twice

normal and the inrush current will

also be twice normal. For this

reason, it is best to have the bank
de-energized for 30 seconds before

attempting a reclosure. Likewise,

the time delay of the automatic

controls that are used to initiate

the switching should be set for at

least 30 seconds. This time delay

will allow the internai resistor in

each unit to discharge the capaci-

tor to a relatively low voltage.

Transient Voltages

So far, we have been concerned

with the inrush currents associated

with energizing either single or

parallel banks of capacitors. Before

discussing the effect of the inrush

currents on switching devices, it

might be of interest to study
briefly the transient overvoltages

that can occur when a bank of

capacitors is being de-energized.

Figure 7 illustrates the voltage

across the contacts of a breaker
when interrupting capacitive cur-

rent with no restrike. The contacts

part at some point during the
voltage and current wave. The
shaded part of the current wave
represents arcing current. At the
first current zero, the are will be
extinguished, and the voltage will

be a maximum. The capacitor
bank will be left charged at the
instantaneous value of system
voltage. At the instant of current
zero the system voltage will drop
slightly since the voltage rise due
to the capacitor bank is no longer
present. There will be a few small
oscillations as the system voltage
recovers to the no-load value. In
the next half cycle the system

voltage will go negative and the

total voltage stress across the

breaker contacts will be twice

normal system voltage. If the rate

of build-up of dielectric strength

across the breaker contacts is

sufficiently rapid, then no restrike

will occur and the circuit can be
considered cleared.

On the other hand, the dielectric

strength across the contacts may
not build up fast enough to pre-

vent a breaker restrike. If such
a restrike should occur when the

source voltage is a maximum in

the negative direction as shown in

Fig. 8, a high frequency equalizing

current is then established due to

the reversal of potential on the

capacitor. The frequency of the

current is determined by the

capacitance and inductance of the

circuit and may be of the order of

1,000 to 10,000 cycles. This oscil-

lating current would pass through
many current zeros if it were not
that the breaker usually interrupts

this current at an early current

zero.

The high frequency voltage as-

sociated with the high frequency
current has the same frequency as

the current but bears a phase re-

lation to the current of 90°. Thus,
if the high frequency current is

interrupted at first current zero,

the high frequency voltage, which
is at a maximum, is trapped on
the capacitor. This voltage may
be as high as three times normal
crest depending upon the instant

at which restrike oceurs.

A half cycle following the first

restrike, the voltage across the

open breaker is four times normal
crest depending upon the instant

at which restrike oceurs. Should

a second restrike occur at this

point, the voltage on the capacitor
may be theoretically as high as
five times normal crest. However,
extensive field tests have seldom
shown overvoltages due to restrik-

ing that exceed three times normal
value. This would indicate that
cumulative build up due to re-

striking is rarely encountered in

practice.

Figure 9 illustrates the type of
random restriking that can be ob-
tained when a large bank of capa-
citors or Jong high voltage line is

being de-energized. The maximum
value of overvoltage that oceurred
in this particular test did not ex-
ceed three times normal crest. The
voltage trapped on the Jine after
the breaker finally cleared does
not exceed iy2 times the normal
crest value. It is apparent that if

restriking is not limited, the volt-
age stresses may cause failure of
the capacitors and other apparatus
such as lightning arresters and
transformers.

Effect of Inrush Currents and
Restriking on Switching Devices

Having studied the theory be-
hind inrush currents and restrik-

ing, it would follow logically if we
were to determine how these
phenomena affect the operation of
switching devices. The stress im-
posed on any piece of electrical

apparatus by high transient cur-
rents is mechanical rather than
thermal. The inrush currents asso-
ciated with capacitor switching are
of such short duration that the
thermal capabilities of the switch-
ing device are not severely
stressed. However, the electro-

mechanical forces on the switching
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device will vary with the square
of the current. Consequently, if

the inrush currents are high the
mechanical forces on the switching
device may be large enough to
cause mechanical failure. Re-
strikes, on the other hand, may
burn the contacts of the switching
device and produce large over-
voltages that might damage other
apparatus.

How to Select a Switching Device

From the previous discussion, it

can be seen that the switching
device should be selected carefully
if it is to perform satisfactorily.
Ali switching devices have stan-
dard ratings as far as voltage, con-
tinuous current carrying capacity,
interrupting capacity etc, are con-
cerned. When selecting a switching
device for duty with capacitor
banks, each of the following rat-
ings should be examined to insure
that the device will be operating
within its design limits.

(a) Voltage Rating.—The volt-
age rating of the switching device
must be equal to or greater than
the maximum operating voltage of
the circuit to which the switch is

connected.

(b) Continuous Current Rating.
—The continuous current rating of

the switch should be at least 135
per cent of the capacitor bank
current in accordance with Nema
standards. This margin is neces-
sary since the capacitor current
may exceed the name-plate value
because of manufacturing toler-

ances of the individual units and
because of the possibility of over-
voltages and harmonic current
flow.

(c) Interrupting Rating.—If the
switching device is used as a
means of short circuit protection
in addition to its duty as a capa-
citor switch, it must have an in-

terrupting rating adequate to han-
dle short circuits occurring on the

Table I. Qil Switch Characteristics and Capacitor Switching Capabilities

Rated

Type Volts Amp. Phase

NR 15,000 200 1

Moment
Amp
Asym.

9,000

BIL Contact Life
Kv (No. of Operations)

95 6,000 at rating

Max 3-phase Capacitor
Banks to be Switched

B-l 15,000 150 3 40,000* 95 45,000 at 100 amp.
20,000 at rating

Volts

2,400

4,160 delta

4,160 grd Y
4,800

7,200

12,470

13,800

2,400

1,160 delta

1,160 grd Y
4,800

7,200

12,470

13,800

Kvar.

600
1,080

1,080

1,215

1,845

3,240

3,555

450
800
800
900

1,350

2,400

2,700

40,000 amp. asym
•
applies only to 60-cycle currents. High-frequency inrush currents

snould not exceed 10,000 amp.

5 6 7 CYCLES

Fig. 9. Oscillogram from interrup-
tion of charging current of 180 miles
of 154-kv. overhead transmission line,
showing random restriking of circuit
breaker having interrupters unmod-
ified for capacitive switching.

bank side of the switch. Even if

the switch is not used for short
circuit protection, it must be able
to interrupt normal capacitor cur-
rent without excessive overvolt-
ages due to restriking. If the
switching device has no interrupt-
ing rating, fault protection must
be provided by backup breakers
or fuses.

(d) Momentary Rating. — The
switching device must be capable
of withstanding the momentary
duty due to fault current. In addi-
tion, the device must have a
momentary rating greater than the
maximum inrush current to the
capacitor bank.

(e) Frequency of Operation.—
The mechanical and electrical de-
sign of the switching device must
be capable of withstanding repeti-
tive operations.

Capacitor Switching Capabilities of
Load Break Switches and Circuit

Breakers

Another point of interest deals
with the amount of capacitor
kvar. that can be handled by
various types of switching devices.
Table I shows the capacitor
switching capabilities of two typi-
cal load break devices. It should
be noticed that the B-l switch
has been derated to 10,000 amp.
momentary when high frequency
currents are being considered. It

should also be noticed that none
of these switches has an inter-
rupting rating other than the
nominal current rating. Hence,
short circuit protection should be

114 February, 1956 THE ENGINEERING JOURNAL



Table II A. Maximum Single-nank Three-phase KVAR
to be Switched with Magneblast Breakers

Table II B. Maximum Single-bank Three-phase KVAR
to be switched with Outdoor Breakers

Breaker Continuous Rating

xvai6G Circuit

Voltage 1200 Anip. 2000 Amp.

2,400 3,700 6,200

4,160 6,400* 10,700

4,800 7,400 12,300

7,200 11,100 18,500

12,470 19,200 32,000

13,800 21,500 35,400

provided by backup breakers or

fuses. Both switches will interrupt

their rated capacitor current at

rated voltage without restrikes.

Table IIA shows the amount of

three-phase single-bank kvar. that

can be switched with magneblast
breakers. The interruption princi-

pie of the magneblast breaker is

such that it is particularly suitable

for switching capacitor banks.

That is, the lengthening of the are

in the are chutes tends to bring

the current more in phase with

the voltage thus reducing the pos-

sibility of restrike.

Table IIB will give some idea

of the three-phase single-bank

kvar. that can be switched by a

large high voltage outdoor oil

breaker. In order to switch suc-

cessfully the amount of kvar.

shown, it is necessary that the

breaker be equipped with either

an impulse or resistor type of in-

terruptor. The principie of inter-

ruption of both devices is quite

different although one does as

good a job as the other.

On high values of fault current,

the impulse interruptor relies on a

self-generated oil blast to extin-

guish the are. Under light current

duty and reduced gas pressures,

the spring-actuated impulse piston

assists are extinction by forcing

cool oil across the are.

On the other hand, the inter-

ruptor equipped with resistors

achieves successful interruption

by reducing the rate of rise of re-

covery voltages and equalizing the

potential stress across the inter-

ruptor. The resistor also permits
the capacitor bank to discharge
into the system, thereby lowering
the magnitude of the voltage

trapped on the bank. These two
features, combined with reduction
of the phase angle between the

voltage and current, decrease the
possibility of restrike.

The values of capacitor kvar.
shown in Tables IIA and IIB are

standards which have been set by
the electrical manufacturers. In
general, most manufactureis

ti rr 1 r\ o n L"Olllglt: UdlliS.

iireaker Kating j\v 1 1 1 r*j -i • nnocp wC \'Q i*1 III trc-pildac XV V dl

14.4 30,000

23 30,000

34.5 30,000

46.0 22,000

69.0 - 1,500 mva 30,000

69.0 - 2,500 mva 30,000

69.0 - 3,500 mva 30,000

115.0 - 3,500 mva 50,000

138.0 - 5,000 mva 50,000

138.0 - 10,000 mva 50,000

161 - 5,000 mva 50,000

230 - 5,000 mva 50,000

230 - 10,000 mva 50,000

breakers can switch considerably

more kvar. than the table would
indicate.

Summary of Capacitor Switching
Phenomena

The previous section illustrated

the amount of capacitive kvar.

that can be switched in a single

step by various load break
switches and circuit breakers. As
mentioned previously, these values

are conservative. The only way in

which the performance of a switch-

ing device can be predicted ac-

curately, is by actual field and
labora tory tests. Such tests have
enabled the following observations

and conclusions to be drawn.

(1) The switching of shunt re-

actors does not present any prob-

lem since the maximum inrush

current that is likely to oceur is

only twice normal. In general, the

duty on a circuit breaker is much
less when switching shunt reactors

than when clearing a three-phase

fault located on the reactor side

of the breaker.

(2) Circuit breakers that are

not designed for capacitor switch-

ing service may produce random
restriking. This restriking will

cause overvoltages which may
damage the capacitor units, light-

ning arresters and other connected

electrical apparatus.

(3) If a bank of capacitors is

switched in parallel with a second

bank of energized capacitors, the

inrush current will be greater and
the transient voltages less than if

the energized capacitance were not
present.

(4) By using properly designed

s h u n t i n g resistors across the

breaker contaets, it is possible to

reduce markedly the magnitude
of the transient voltages and cur-

rents that are likely to oceur if

the switching device should re-

strike.

(5) A second effective means
of controlling restriking is me-
chanically to force the dielectric

between the parting contaets of

the switching device. Since this

principie is independent of the are

energy, low values of leading cur-

rent can be interrupted success-

fully.

Although it is possible to design

and build a restrike-free circuit

breaker, it is felt that the econo-

mics involved would be prohibi-

tive. This is especially apparent
when it is realized that the

maximum transient overvoltages,

oceurring from one restrike, will not

usually be of sufficient magnitude
to cause any damage to the sys-

tem. Furthermore, on energizing

an uncharged capacitor bank, it

is possible to obtain twice normal
crest line to ground voltage. Con-
sequently, there is little point in

attempting to limit the voltage

due to restriking to less than twice

normal crest. Because of this, it

has been proposed that the fol-

lowing criteria should apply when
determining the capabilities of

circuit breakers for capacitor

switching service.

(a) The transient voltages to

ground resulting from possible re-

strikes when switching capacitor

banks should not exceed twice

normal line to neutral crest volt-

age.

(b) It should be demonstrated
that the circuit breaker is so de-

signed that not more than one
restrike per phase will oceur when
interrupting capacitive current.

(c) The circuit breaker should

be capable of successfully opening

and closing the maximum transient

currents as determined by (a) or

(b) providing these currents do
not exceed the momentary rating

of the circuit breaker. -yj
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Is Effective

TOWN PLANNING

Possible?

S. D. Lash. m.e.i.c.

Head of the Department of Civil Engineering,

Queen's University,

Kingston, Ont.

When I speak of town planning

I mean a process aimed at creating

the best possible urban environ-

ment with the available resources.

It follows therefore that town
planning is concerned particularly

with health and safety, economic
opportunity and efficiency, aesthe-

tic and cultural satisfactions. I

wish to consider whether such
planning is in fact possible within

the framework of democratic gov-
ernment. I am primarily concerned
with planning as applied to exist-

ing towns for I am sure that ali

will concede that new towns such
as Kitimat cannot come into exist-

ence without most careful plan-

ning.

Town Planning and Civil

Engineering

Although planning activities of

one kind or another are as old as

cities themselves, the sort of plan-

ning that we are doing today is

largely based upon the experience

of the past fifty years. Most prac-

tical town planners have been
trained either as architects, land
surveyors or civil engineers and
relatively few have had much uni-

versity training in planning. There
is necessarily a very close relation

between civil engineering and
urban planning and it is not sur-

prising therefore to find that many
of the most significant contribu-

tions to planning have been made
by civil engineers. I believe that

this will continue to be true.

Presented to the Kingston Branch of The
Engineering Institute of Canada, April 19th,

1955.

At the same time it is important
that we appreciate the differences

between town planning and engi-

neering design. We are ali familiar

with the latter and it may be illus-

trated by the following simplified

example.

Suppose that an engineer is

asked to design a bridge. He first

surveys the site in order to deter-

mine the span and the foundation
conditions. He then finds out what
loads the bridge must support and
how wide it must be in order to

carry the trame. With this basic

information he can prepare alter-

native designs and estimate their

costs. One of these designs is se-

lected, working drawings are pre-

pared and the bridge is built in

accordance with the drawings. Our
engineer can have the satisfaction

of visiting the site and seeing his

ideas take concrete form.

His colleague the town planner

has a very much more difficult

task. To begin with, the objectives

of planning are seldom defined.

The planner can survey the site

but he cannot determine the size

of the structure—he can only guess

at what it may become. Most cities

seem to feel that growth is ali im-

portant—if only Kingston could be

like Toronto ali would be well—or

would it? Chambers, of Commerce
believe that industry is ali im-

portant—machines to make more
machines. The planner is not so

sure, perhaps because he has

looked more critically at some of

our large industrial cities.

Our engineer was dealing pri-

marily with things; our planner is

mostly concerned with people, and
people are much more complex
than things. Our engineer has
learned effective techniques of de-

sign and construction. We say he
has the know-how; but our plan-
ner is working in a field where
technique is still in a rudimentary
stage. The planner may draw up
excellent plans but he is usually

unable to do much about their

realization. This will be the task
of others. And finally even if the
plans are followed it is unlikely

that the planner will live to see

their completion. Rome was not

built in a day.

The Ineffectiveness of Planning

When we consider these differ-

ences we are not surprised to find

that, so far, planning in Ontário

and elsewhere has been relatively

ineffective. If we study the matter
a little further we will find addi-

tional reasons for ineffectiveness.

These may be summarized as fol-

lows:

(a) lack of public understand-

ing concerning the objectives and
procedures of planning,

(b) uncertainty concerning the

proper place of planning in the

structure of local government,

(c) unsatisfactory administra-

tive procedures,

(d) lack of properly trained

personnel especially sénior men,

(e) lack of money,

(f) vagueness of planning pro-

posals.
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Is town planning, particularly as it is concerned with health

and safety, economic opportunity and efficiency, and
aesthetic and cultural satisfactions, possible within the

framework of democratic government? Dr. Lash considers

that it is, but only if it has clearly defined objectives that

are approached rationally.

Planning Objectives

May I examine these in a little

more detail and at the same time

suggest some remedies. Firstly, in

this matter of objectives. I believe

that town planning should have
the following specific aims:

(i) The proper planning of town
extensions.

(ii) The preservation of vitality

in existing urban áreas and espe-

cially in the central áreas.

(iii) The improvement of means
of communication.

(iv) The expression and en-

couragement of civic spirit.

The proper planning of town
extensions involves the selection of

land to be developed, the control

of land use, the location of streets,

the location of parks, schools and
other public or semi-public uses of

land.

The preservation of vitality in

existing urban áreas involves slum
clearance, the reconditioning of

obsolete properties, the remedying
of deficiencies in open space, the

creation of amenity, the improve-
ment of traffic conditions including

the development of off-street park-
ing, the development of centres or

precincts for specific purposes.

The improvement of Communi-
cations involves the planning of

y-pass or internai relief roads,

road widening, the improvement of

intersections, control over parking,

control over the kinds of vehicles

permitted on roads, traffic control

devices, mass transportation facili-

ties, the location of air, rail, and
bus terminais.

The expression and encourage-
ment of civic spirit is a rather in-

tangible aim but it is of paramount
importance. In 1915 Patrick

Geddes wrote "the true town plan,

the only one worth having, is the

outcome and ílower of the whole
civilization of a community of an
age". A more recent writer has said

"Cities have personalities and
characters as men have and the

planner must try to catch the per-

sonality and character of the place

he is planning before he can begin

to formulate his plans". Nearly ali

successful town planning schemes
in the past have commanded pub-
lic support because of their visual

appeal. Town planning will always
be more of an art than a science.

One of its prima ry aims must be
the revivai of the lost art of civic

design.

The precedhig summary of plan-

ning objectives may sound too am-
bitious and certainly not ali these

activities are likely to be carried

on at one time and place. Never-
theless, ali are practical and in fact

ali are being done successfully in

various parts of the western world.

Planning and Local Government

May I consider next the place

of planning in the structure of

local government I believe that

wherever possible the planning

agency should be an integral part

of local government. At the same
time it must not be associated too

closely with any particular depart-

ment. It is the function of a plan-

ning agency to discover the public

interest, to balance conflicting

claims on the public purse and to

co-ordinate development, b o t h
public and private, so as to pro-

duce a harmonious result. To do
this effectively requires that the

planning agency be very close to

the normal machinery of local gov-

ernment but that it have a vitality

and continuity of its own. Two
systems have worked well—in one
the planning agency is itself an in-

dependent department, in the

other it forms part of the staff of

the mayor or chief executive. What
has not worked well is the North
American system of a semi-inde-

pendent planning board or com-
mission. Planning boards may be

useful if they function only as ad-

visory committees on policy but
they cannot deal effectively with

the implementation of planning

policy.

Size of a Planning Area

The size of a planning area is

a matter of fundamental import-

ance. It has become usual in North
America to regard planning as

being primarily a municipal con-

cern. Unfortunately the municipal-

ity as presently constituted is sel-

dom a suitable administrative

planning unit. Either it is too small

in terms of total population or it

is too small geographically. Effec-

tive planning requires the planning

staff consisting of a leader of high

calibre assisted by a technical staff

competent in a wide range of dif-

ferent fields. These might consist

for example of a civil engineer, an
architect, a sociologist and a real

estate specialist. Obviously a small

municipality cannot afford a plan-

ning staff of this size and it follows

therefore that small municipalities

should be grouped together for

planning purposes. As a rough
guide it is suggested that the popu-
lation of a planning area should
not be less than from 75,000-

100.000 but fnrther studies of this

problem are clearly needed.

Many towns in Canada are over-

spilling their municipal boundaries
with the conseauence that there is

often a multiplicity of government
within a single urban area. The
remedy is obvious but difficult to

achieve — to extend municipal
boundaries so as to include ali ex-

isting and potential urban land
Where two or more towns are

tending to coalesce, a single mu-
nicipality should be formed. In
many places this has been done
with great success but little has
been accomplished in Ontário ex-

cept the creation of Metropolitan
Toronto. It would seem that plan-

ning cannot wait for local govern-
ment reform. In Ontário we are

stuck with a municipal act of the
horse and buggy era and there

seems little chance of replacing it

with more modern legislation. An
Ínterim solution is to form joint

planning authorities such for ex-

ample as the Kingston Area Plan-
ning Board. But experience has
shown that such bodies are rela-

tively ineffective and this is par-
ticularly true when they are sup-

plemented by a number of subsid-

iary planning boards. Planning is

accomplished not by setting up a
large number of planning agencies,

but by giving adequate authority

to appropriate agencies. Effective

planning therefore requires the

establishment of regional planning

authorities. This has already been
done to a limited extent in Alberta

and British Columbia. I have no
time to discuss in detail the or-

ganization of such a planning sys-

tem, but one feature should be
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mentioned. I would expect a re-

gional planning authority to dele-

gate some of its powers to local

municipalities within its jurisdic-

tion and thus retain local interest

and experience.

May I remind vou that I start-

ed out by describing planning as a
process. This process consists

essentially of three steps which are

repeated cyclieally—survey or the

collection of information, the prep-

aration of plans, and the control

of development in accordance with
approved plans. The approval, re-

jection or modiíication of plans

must be the responsibility of elect-

ed governments.
We are fortunate that in Canada

the general pattern of planning has
been that of local action subject

to approval at the provincial levei.

This is basically sound. In large

measure this must be a local re-

sponsibility but there are circum-

stances in which local approval or

disapproval may be irrelevant or

unimportant in comparison with

the wider intercsts of the public.

Thus it should not be within the

competence of a local municipality

to prevent the extension of a much
needed limited-aceess road. In such
circumstances approval by the pro-

vincial Minister of Planning should

be ali that is required.

Appeals

lt should be possible for ali part-

ies affected by local planning de-

cisions, whether they be private

citizens, or corporate bodies, to

appeal such decisions to a levei

higher than that of purely local

government. Such appeals should

be decided by the Minister of

Planning usually on the basis of

evidence given at a local inquiry.

May I return for a moment to

the subject of public relations. Ex-
perience shows that the public will

support planning provided they
understand its basic aims and are

convinced that they are being dealt

with in a fair manner. They are

opposed to pernickety regulations

and they are quite properly indig-

nant when planning machinery
causes lengthy delays to legitimate

development. In the early stages

of development of planning sys-

tems public participation is of

great importance. It often provides
the drive required to get the ma-
chinery established and working
and it is a good method of educat-
ing both politician? and the public.

However the public participation

is likely to dwindle once an effec-

tive system has been established.

Planning then tends to be accept-
ed as a necessary feature of demo-
cratic government.

Compensa tion

Any effective planning system
must come to grips sooner or later

with the problem of compensation
if it is to receive continued public

support. There are really two ques-
tions—firstly, in what circum-
stances are property owners en-

titled to compensation if the value
of their property is depreciated by
planning action, secondly, in what
circumstances should land be ac-

quired for planning purposes and
how much should be paid for it.

Ali countries that take planning
seriously have given a great deal

of thought to these matters but I

can find little evidence of even any
thought in Canada. Unfortunately
nobody seems to have arrived at

any solutions of general accept-

ability. My own views are briefly

as follows.

Compensation should be paid
whenever planning actions cause
undue loss or hardship to a prop-
erty owner but it should not be
paid where the loss is of a specu-

lative nature. This is a much less

radical point of view than that ex-

pressed by the Supreme Court of

New Jersey in 1938 when they
stated "the public welfare is of

prime importance; and the corre-

lative restrictions upon individual

rights—either of person or of prop-
erty are incidents of the social

order, considered a negligible loss

compared with the resultant ad-

vantages to the community as a
whole". In my opinion a farmer
should not be paid compensation
if he is prevented from selling lots

along the highway provided it is

clearly in the public interest to

prohibit such development. The
value of his farm as a farm is not
lessened by such a prohibition,

what he loses is the possibility of

an unearned increment of value
and to lose this is not a hardship.

On the other hand a man who
has bought a parcel of land from
the same farmer for the purpose
of building a service station and
then discovers that this use is not
permitted might be entitled to

compensation. To obtain compen-
sation he would have to show that

at the time he bought it there was
no reason to anticipate any objec-

tion to its use for a service station

and that he had paid a price well

in excess of its value as agricul-

tural land. Whilst the difficulties of

administering such a system may
appear insuperable, in practice I

believe it can be made to work and
the difficulties diminish as plan-
ning becomes more effective. But
the system will not work if the mu-
nicipality has to pay the bill. The
costs must be met to a very large

extent by provincial government
grants.

Public Acquisition

Many difficult problems of com-
pensation can be avoided alto-

gether by public acquisition of

land and I am strongly of the opin-
ion that this is a good thing, not
because I am a doctrinaire social-

ist, for I am not, but because it

solves so many planning prob-
lems. In support of this view I

would like to read three quota-
tions; the first two are by distin-

guished European planners, the
third is from a recent judgment
by the United States Supreme
Court.

<S. E. Rasmus.ten, "Toums and
Buildings", Liverpool, 1951.— "A
survey of town-p!anning will show
that there have been well-planned

cities since the earliest times but
only in places where ali the land
was in one hand, whether a state,

a town or a private landlord. But
from the moment in which the
ownership of the land is shared by
many small landlords with ali their

egoistic interesls, total planning
and control of development are al-

most impossible".

H. BernoulU, "Die Stadt und ikr

Boden," Zurich, 1949.—"Where a
radical solution by a single stroke

proves impossible, the community
should keep to the following rules:

The community should never sell

any of the land held by it. The
community buys private land
whenever possible. The commun-
ity allows land held by it to be
used for private enterprise by
granting building rights. Repur-
chase of land, whether carried

through in a day or in the course
of years should however never be
regarded as an end in itself, but as

an indispensable stepping stone: it

fornis a first elementary basis upon
which the city of the future can
be built and a constant organic
regeneration made possible".

United States Supreme Court,
November 1954.— The judgment
by the Supreme Court concerned
the right of the District of Colum-
bia Redevelopment Land Agency
to acquire by compulsory purchase
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a small department store located

in a blighted área which it is pro-

posed to redevelop. "If those who
govern the District of Columbia
decide that the Nation's Capital

should be beautiful as well as sani-

tary, there is nothing in the Fifth

Amendment that stands in the

way".

It is becoming increasingly evi-

dent that pnblic acquisition of land
is often an essential first step to

effective planning. There are no
fundamental diffieulties in doing
this for town extensions—though
those who have followed the at-

tempts to establish a land assem-
bly project in Kingston will agree
that there may be practical diffi-

eulties—but there are fundamental
diffieulties in aequiring land for

redevelopment w i t h i n existing

urban áreas. These diffieulties arise

from the very high values of land
that are charneteristic of large

cities. These high land values are
caused essentially by congestion or
over-development and since plan-
ning actions aim at relieving this

congestion there is frequently a
loss in land value. In a recent re-

development project in New York
it cost $9,000,000 to acquire a site

of 10.6 acres which it is estimated
will have a value of only $3,000,000
when redeveloped. Few cities can
âfford much redevelopment at

such a price even though the Fed-
eral government may absorb two-
thirds of the cosi as it is prepared
to do under the U.S. Housing Act
of 1954. I have no solution of this

problem but I do know that it can
be avoided if the central áreas of
cities remain in public or quasi-
public ownership.

On the question of the price that
should be paid for land acquired
by compulsory procedures I am of
the opinion that this should be the
fair market value. If the price is

less than this it is unfair to the
owner and if it is more it is unfair
to the public.

Thus I believe that an effective

planning system requires the wide
use of powers of acquisition of land
by agreement or by compulsory
purchase plus a readiness to pay
compensation in special circum-
stances. Actions of this kind will

cost money and it helps very little

to say that good planning will save

money in the long run. In the

meantime we should be prepared

to spend money in order to see

that the right kind of development
oceurs in the right places at the

right time. The experience of other
countries, notably the United
States and Great Britain, indicates

that most of this money must
come from central governments.

Next may I say a few words
about the planners. They are a
pretty motley crew and effective

planning is only possible if there

are well traincd planners. In a re-

cent report Professor Adams of

M.I.T. has recommended that the
university training for a planner
should consist of three years of

general education followed by
three years of studies in the field

of planning. In Canada today
most people who have pursued any
formal studies in planning have
taken a one year course following

graduation in some allied field and
relatively few have done even that.D

"Effective town planning is

possible, but only if it has

clearly defined objectives

and only if we are prepared

to proceed in a rational

way • .
."

Much of the good planning that

has been done in Canada during

the post-war years has been done
by immigrants who have brought
with them a considerable breadth

of knowledge and experience. If

planning is to become effective it

must acquire the status of a pro-

fession. This means that not only

must there be adequate training

for those wishing to enter this pro-

fession but also there must be con-

tinuing programs of advanced
study and research. Many strange

things are being done today in the

narae of planning and the growth
of technical knowledge is slow.

May I give one example—a slum
area is to be cleared and redevel-

oped for housing. What density

should be adopted in the new site

—20 persons to the acre or 200

persons to the acre? What per-

centage of the land should be cov-

ered with buildings? How much
land should be reserved for schools,

shops and other ancillary uses?

Some valuable studies have been

made on these points by the Brit-

ish Ministrv of Housing and Local

Government but in spite of these

the answer is basically that we do
not know and we know compara-

tively little about the principies

that should guide us in seeking
answers.

In no field is the need for re-

search greater than in the matter
of transportation facilities. The
average American citizen believes

that he has a natural right to be
able to drive in bis own automo-
bile to within a few feet of his des-
tination and to leave it there until

he is ready to use it again. It is

becoming clearer each day that
this is a physical impossibility in

a city of considerable size and yet
immense sums of money are cheer-
fully being spent on improving
those facilities that cause conges-
tion. As Lewis Mumford has re-

cently pointed out our thinking
about these problems is largely
superficial. Much research is need-
ed to discover the kinds of towns
that are best suited to the age of
the automòbile. The verv few ex-
periments that have already been
made in this field have paid off

most handsomely.
Any extended discussion of plan-

ning technique would obviously be
inappropriate in a paper of this
kind but I would like to mention
just one featiire which I believe to
be of basic importance to effective
planning. I refer to the price tag.
As engineers, we are always cons-
cious of the importance of dollars
and cents. Planners should be
equally conscious but too frequent-
ly the public is asked to approve
or disapprove of planning propos-
als without being told how much
they will cost. It is not surprising
that many planning schemes are
gathering dust on the top shelf.

We are now in a position to
answer the question posed in my
title. Effective town planning is

possible but only if it has clearly
defined objectives and only if we
are prepared to proceed in a ra-
tional way towards those objec-
tives. This involves a recognition
of the place of the planning func-
tion in democratic government,
sound administrative procedures,
properly qualified technical per-
sonnel and a willingness to spend
money on preventing mistakes.
Having said this, may I add that
in my judgment planning should
be compulsory in ali áreas where
any substantial amount of devel-

opment is taking place for it is

only in this way that we have any
chance of building the kind of
cities in which we and our children

will want to live. -y/
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to November or December. The
duration and intensity of this

period of non-replenishment of

ground water increases as we
move in a southwesterly direction

in the region.

It is easily seen from Fig. 4
why the farmers are becoming
interested in irrigation with lake

water. At Harrow, for insta nce
from Fig. 3, it can be seen that

there is a total moisture deficiency

of (j.8 inches of rainfall during a
period lasting from the last week
of June to the first of October.
National Research Conncil experi-

ments have proved that calcula-

tions of the amount of irrigation

water needed, based on these
moisture deficiency calculations.

are quite reliable and if excess
water is used in irrigation above
the calculated need, ponding will

result.

It is evident that the water
which moves laterally through
ground water aquifers to be inter-

cepted and carried away by a

surface stream, or any water re-

moved by pumping during the
summer and fali months, repre-
sents a lowering of the water
tables because there is no replen-
ishment from above during this

period. This lowering of the table
is merely seasonal unless the
pumpage represents more inches
of water on the recharge area than
will fali as rain following the time
when the soil moisture has been
replaced in November or Decem-
ber until the need again exceeds
the rainfall in May or April.

Ground water leveis rise during
the period of recharge to reach
a maximum elevation in the
spring. A program of observing
the fluctuations in the elevation
of the ground water table was
started in 1946 by the Ontário
Department of Mines. Figure 5
shows hydrographs of water leveis
obtained from observation wells
at Forest and London between
1946 and 1950.

There are about 22 wells in the
region now under observation by
the Department of Mines, but
none, according to the informa-
tion available, in the counties of
Essex, Elgin, Huron, Bruce, Grey,
Dufferin, Brant, Norfolk, Went-
worth and Lincoln. It is very de-
sirable that additional observation
wells be established to enable the
tabulation of this important in-

formation in ali áreas dependent
on ground water. Several muni-
cipalities conduct their own levei

recording program and there may
be some wells under observation

in the counties listed by local

authorities. It might be remarked
in passing that once the oppor-
tunity for making a hydrological

measurement has gone by nothing

can be done to fill the gap in the

statistical data. Increasing em-
phasis is being placed on statis-

tical analysis of such data as ex-

perience accumulates proof of its

value in forecasting future con-

ditions. It is equally true of sur-

face water resources as well as of

ground water that a continuing

study should be set up to capture

irreplaceable data which would
prove so valuable in future

studies.

In the absence of information

regarding the history of water
table elevations it is very difficult

and often impossible to know
whether an aquifer is being over-

pumped. Evidence that wells have
had to be deepened is not a re-

liable indication. As pumpage in-

creases the drawdown will increase

and result in a general lowering of

the table so that where water once
reached a shallow dug well it may
no longer do so with higher pump-
ages from the aquifer. However,
recharge may still be adequate to

balance pumping plus the dis-

charge to streams from the aqui-

fer. The discharge to surface

streams from the aquifer would
be reduced in this case because 1 of

the lower hydraulic head avail-

able.

There are some áreas where
overpumping has oceurred in the

region. One known example is at

Dresden where screens were
placed at about 133 feet below
surface. Now the water levei is

down to 133 feet below surface

and air is entering the pumps. In

this case it has been neeessary to

use the water of the Sydenhain
Ri ver.

Well drillers have been required

to report to the Department of

Mines on each new well drilled

since 1946. Much valuable informa-

tion has now been published in two
reports of the Department, the

latest being Bulletin 145, publish-

ed in 1953, which records that in

the three year period from 1948

to 1950 nèarly 4.000 wells were

drilled in the region. 23.7 per cent

were in overburden and 66.6 per

cent were in bedrock. About 4 per

cent were not indicated and 5.8

per cent were abandoned or dry.

Fresh water was reported in three-

quarters of the wells. There are

probably around 100,000 wells in

total in the region divided aboul
evenly between dug and drilled

wells. It is interesting to note that

in replying to a questionnaire ask-

ing their opinion as to the ade-

quacy of farm water supplies.

County Agricultura! Representa-
tives nearly ali expressed them-
selves as satisfied with the supply,
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except for short periods during the

year. Haldimand County report-

ed satisfactory quantity but un-

satisfactory quality. The eastern

part of Brant County was also

classed as poor in this regard.

Waterloo County was classified as

fair in this questionnaire survey.

Use of Ground Water

Figure 6 shows some of the
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nearly 447,000 people living in
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there are nearly 640,000 more
living on farms. Thus there are
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upon ground water supplies or
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Fig. 3. Comparative moisture data (çourtesy Ont. Research Foundation).

in farm áreas at 30 g.c.d. does not

include any water used for stock

or irrigation.

Difficulties With Underground
Supplies

Several municipalities in the

region are experiencing difficulty

in finding enough water. Fre-

quently there is a fairly adequate
supply but the quality is poor.

The main cities which are con-

cerned about getting enough
water are London and Kitchener-

Waterloo.

In each case there is a surface

supply available. The water of

the north branch of the Thames
is of satisfactory quality and the

use of the water impounded behind
the Fanshawe Dam was envisaged

Fig. 4. Average annual water deficiency in Southern Ontário
(çourtesy Ontário Research Foundation).

by the designers of the dam. The
1953 report of the consultants on

London's water supply recom-

mended the installation of a treat-

ment plant to treat this water.

Kitchener - Waterloo, on the

Grand River, are reluctant to use

this water which is polluted by
upstream municipalities. Both the

Thames and the Grand have

waters of greater hardness than

might be expected of surface sup-

plies due to the limestone common
in their watersheds.

Some of these problems are

shown on Fig. 6. Among com-
munities having quantity prob-

lems could be listed London,

Kitchener, Waterloo, Aylmer,

Dresden, Stratford, Leamington.

The ground waters are generally

hard. Cayuga has one of the hard-

est waters, 1900 p.p.m. (parts per

million) . A desirable limit is

around 100 p.p.m., but 150 p.p.m.

is not very hard. However, most
of the communities shown on Fig.

6 have waters much harder than

this. The London supply has a

hardness of around 300 p.p.m. and
Kitchener's supply is about 350

p.p.m.

Future Growth and Water
Consumption

The principal áreas of future

growth for centres dependent on
ground water are expected to be
around London (population now
98,700) , Kitchener-Waterloo (now
69,700), Guelph (now 31,000),

Galt (now 22,200), St. Thomas
(now 19,200) , Woodstock (now
16,900) and many others. These
are ali manufacturing or commer-
cial centres and are expected to

continue their recent rapid devel-
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Table 1. Distribution ot Ground Water Consumption in
South Western Ontário.

Fst.Urban
Populatlon

Ilslng

Ground Water

Est.Dally
Consuaptlon

of
Ground Uater
by Urban Pop.

G.f.C.

Est. feirai

Populatlon
Uslng

Eat.Cally
ConsuMptlo
of Ground

Oround Wat«r Watar by
Rural Pop.

O.P.D.

Total
Populatl

Usine
Oround yjata:

Eat. Total
Pally Con-
auiaptlon oi

Ground Wat«r
G.P.D.

J-»rr«Dt*f»

of Total
Populatloo
Ualnt

Ground *mtm-

t

1. Br»nt
2. Bruce

3. rufforln
L. Êleln
5. £ss«x
í. "rcv

7. L.ldl.Tn:

8. Huron
9. Kent

10. Lanbton
11. Lincoln
12. Mirtdlose:

13. Norfolk
li,. Oxford
15. Iurth
16. Waterloo
17. Velland
18. .rtlllnçton

19. Wentvorth

71,633
uO,«65
15,031
53,91,7

236,1,71

60, 300

21;, 562
1,6,981,

Ou, 1,39

81,795
103,628
172,1,71,

1.3,375

60,660
53,130

139, 0L7

1W,,532
71,088

289,661,

7,505
13,279
5,539
7,373

li, 727
lli, 810

5.U51
D., 985
9,060
6,768
2.2Ú9

109,900
10,721,

31i,198

29,1,79

113,352
2,291,

1,2,931

2,128

569,000
1,61,8,800
1,26,700

601,200
1,115,800
1,1,20,600

UJ,,800
l,231i,900

636,800
) '0,000
212,200

10,337,700
790,700

3,951,100
3,889,800

13,221,600
200,600

6,820,900
93,100

11,, 272

21,982
9,1,92

25,028
70,712
28,370
11,, 308

26,031
1,0,900

29,389
!i7,710

61,980
28,081
26,1,62

22,571
25,695
66,287
26,570
53,701,

1,28,000

660,000
285,000
751,000

2,120,000
850,000
li29,0O0

781,000
1,226,000
381,000

1,1,30,000

1,860,000
8u2,O0O
7911,000

667,000
770,000

1,998,000
796,000

1,610,000

21,777
.35,2a
15,031
32.L11

KM9
1,3,160

19,759
LI, 016

1,9,960

36,157
1,9,959

171,880
je,eo5
60,660
52,050

139,01i7

65,581
69,501
55,632

997,000
2,309,000

712,000
1,351,000
3,236,000
2,271,000

571,, 000
2,016,000
1,663,000
l,27l;0OO
1,61,2,000

12,198,000
1,633, OOr

l,,7u5.000

1,557,000
13, "92,000
2,159,000
7,616,000
1,703,000

30.1,

26.6
100.0
60.0
35.8
71.6
60.5
87.1
59.2
U.2
1,6.2

99.6
69.1,

100.0
96.0
100.0
1.7.5

97.8
19.3

Totais 1,7<>5,1,25 1,16,7.52 1,7,706,300

107 rcd.

1,086,306

• Assumed

30 ecd.

(í/85, COO

61.6 ecd.

opment. However, there is the
danger that an unsatisfactory

water supply might prove a limit-

ing factor because so many indus-

tries require ample supplies of

water and often have fairly string-

ent quality requirements for their

process water. Cooling water for

industry and for some types of

air conditioning is becoming very
important and it is likely that

eonsiderable water will be used in

the future for irrigation if water
is made available.

It is also expected that the rate

of consumption will increase on a
per capita basis from ali causes.

In the United States, the Presi-

denta Materials Policy Commis-
sion estimated that between 1950
and 1975 the growth in water pro-

duction would be 50 per cent for

municipal supply, 170 per cent for

industrial, and 25 per cent for

irrigation. The per capita rate is

expected to increase from the 1950
figure of 140 g.c.d. to 155 g.c.d. in

1975. According to the December,
1953 issue of "Willing Water"
from which these figures are quot-
ed, this can be interpreted to

mean that the average city can
expect a growth in population and
consumei- rate of use that will re-

quire it to provide 142 per cent
of today's supply for tomorrow's
city on an average day and pos-
sibly 235 per cent of the average
1950 day on a peak day in 1975.

These estimates are probably
quite conservative for much of
southwestern Ontário. A report
made in 1953 for the Metropolitan
Area of London indicates a 25
year rate of growth of about 59
per cent. The daily per capita rate
of water consumption is expected

to increase from the 1953 value

of 98 g.c.d. to a value in 1974 of

125 g.c.d. Consumption is expect-

ed to rise from about 12.5 M.g.d.

in 1953 to 22.5 M.g.d. on an aver-

age day in 1974, which is an in-

crease of 80 per cent in 21 years.

The city is entirely metered. Lon-
don is the commercial and educa-

tional centre of the region and
probably refiects the growth of

the rest of the region. It is likely

therefore, that greatly increased

demands for water can be expect-

ed from the most of south western

Ontário.

. In London's case the consult-

ants found that there was no evi-

dence of overpumping s i n c e

ground water leveis seemed to re-

flect rainfall and river fiows. This

was shown on the hydrographs
for London in Fig. 5. They con-

cluded that the gravei deposits in

which the wells are located could

be expected to supply an addi-

tional 15 M.g.d. However, the

report warned that while ground
water reservoir would probably
meet average day demands for

some time to come it would not
be adequate during protracted

periods of low rainfall and hot
weather. At these periods the de-

mand is higher than usual and
ground water leveis are declining

temporarily.

Possible Solutions

London has two ways of obtain-

ing increased water supply over
and above the 15 M.g.d. men-
tioned above. One is by water
spreading in an attempt to in-

crease the quantity available as
ground water. Another way is to

treat the water impounded at the
Fanshawe reservoir and pipe it to

the city. Both have been recom-

Fig. 5. Hydrographs of water leveis in observation wells
at Forest and London (Ontário Dept. of Mines Buli. 1 lõ .

HU
TOTAL MONTHLY PUMPAGE OF AU LONDON WELLS

11

i-fi

mu
MONTHLY PRECIPlTATION AT L0N0ON

194B X.% IS

HVDBOCK APH3 Of WaTBR Le\'ELS 1g 0*Sfl*VAT10N WSLLS AT FOKSftT AND LONDON
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Fig. 6.

Treatment problems encountered in

well waters in South Western Ontário.

Symbol and Desirable Limit
Meaning (p.p.m.)

H Hardness. .100
FE Iron 0.3(incl.MN)
T.S. Total solids 500
CL Chlorides .250
S04 Sulphates ... 250
MN Manganese. .

0.3(incl.FE)
Fluoride .... 1.5

Nitrate 10
II 2S Ilydrogen sulphide odour.

mended and water spreading has

already been started.

Kitchener has found four good
wells about íive miles out of the

city. A continuous exploration

program has been necessary to

meet increasing demands for water

despite very effective conservation

measures to discourage waste.

Water spreading has also been

practised at Catfish Creek in an
attempt to improve the water

supply for Aylmer.

The 1950 report of the Select

Committee of the Ontário Legis-

lature on Conservation made a
reeommendation that "a detailed

survey should be made to ascer-

tain the feasibility and costs of

piping water from the Great
Lakes system to be distributed as

a public utility for the benefit of

partieipating municipalities." A
committee has been set up to

carry out t h i s recommended
study. Such a system would en-

sure adequate supplies to this very
important part of the Province
and it seems very desirable to

make a thorough study now to

determine the merits of the pro-

posal.

The 98-mile aqueduct at Win-
nipeg is an example from Cana-
dian practice of a long pipeline

to supply a city. A more modern
example is the pipeline built in

Michigan between 1946 and 1948
to serve the cities of Saginaw and
Midland with water taken from
Lake Huron. Before the new sys-

tem was put into operation in

1948 the two cities obtained their

raw water supply from the Sagi-

naw River system.

The cities of Saginaw and Mid-
land have populations of about
98,000 and 17,000 respectively.

The total length of pipe is 78
miles. The pipe is of prestressed

reinforced concrete manufactured
in 16-foot lengths and hauled by
truck to the site.

The common supply from the

intake to the junction pumping
station and reservoir is a 48-inch

diameter pipe 48 miles long; this

cost $20.91 per foot to supply and
lay. From this junction pumping
station the line branches into two
36-inch lines having a combined
length of 27 miles. The junction

is about equi-distant from the two
cities. The 36-inch line cost $15.39

per foot to supply and lay. The
total cost exceeded $10,000,000.

This cost included a 2-mile long

66-inch diameter steel intake and
crib, a 70 M.g.d. pumping station

at the intake end, the 78-mile

pipeline, another 70 M.g.d. pump-
ing station and a five-million gal-

lon reservoir at the junction point,

plus blow-off connections, air

valves, a c c e s s manholes, line

valves, and river crossings. Pres-

ent capacity of the line is 43
M.g.d. The greatest difference in

elevation over the 48 miles of

48-inch pipe is 30 feet, and over

the 78 miles does not exceed 80

feet. Comparative studies led to

the selection of a 48-inch pipe

designed for a 300-foot head for

the main line and 36-inch pipe for

a 300-foot head for the branches.

Most of the head results from fric-

tion losses in the pipe. The pipe-

lines generally follow the contours

of the ground with an average

cover of three to four feet. The
line uses county road right-of-

ways for about 25 miles and state

highway right-of-vvays for about
40 miles. It was not found neces-

sary to expropriate any property

forcibly. Rights-of-way a c r o s s

numerous pieces of privately-own-

ed land were purchased by agree-

ment on price with the owners.

Small communities along the

line have the privilege of connect-

ing to outlets provided for them
and service connections were pro-

vided for in front of ali homes and
business establishments along the

highways. At the end of 1954
there were over 600 such connec-
tions, 200 of which are on the
48-inch line. The raw Lake Huron
water contains about 5 grains or
about 86 p.p.m. hardness. The
water is chlorinated at the White-
stone station at the intake end of

the line and is conditioned in the
existing plants in Saginaw and
Midland. Even though the water
may be in the pipe for 24 hours
or more before reaching the cus-

tomer there is very little change
in its temperature.

This is quite a different problem
from that facing pipeline planners
in southwestern Ontário. The
main difference is that there is a
high lift required to reach many
of the inland cities. Lakes Huron
and Erie have elevations of about
580 and 572 ft. respectively. The
elevation at Kitchener-Waterloo is
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about 1,100 feet, at Stratford

nearly 1,200 feet. Galt, Preston
and Woodstock are around the
1.000-foot contour and London is

around 800 feet. Static lifts, there-

fore, are quite high ranging from
around 225 for London to over 500
feet for some of the cities on the
high ground in the interior of the

península.

There will probably be much
discussion of the relative merits
of treating the water at the source
or of treating it in local treatment
plants. Water treated before it

enters the pipeline would make
it possible to service consumers
along the right-of-way through
pressure reducing valves. A single

plant would be more economical
than a number of small plants. On
the other hand, a single large

plant is more vulnerable to dam-
age, accidental or due to enemy
action, than a large number of

vvell dispersed small plants would
be. Also in the event of a break-
down in the raw water supply due
to either mechanical breakdown
or contamination of the lake water
by some weapon releasing radio-
activity the small local plants
could treat local supplies until the
emergency had passed. An addi-
tional advantage of pumping raw
water might be the saving in

treatment costs for water not used
for human consumption. This
might apply to water for many
industrial purposes and for irriga-

tion.

The question of reliability of

supply is a prime consideration
and perhaps at a later stage a
system of pipes will be in service

linking the two lakes so that the

main centres can receive water
from either lake. In the event of

a break in one main line it would
then be possible to obtain enough
water from the single line to serve

during the emergency. Numerous
reservoirs would also provide pro-

tection against interruption of

supply.

Conclusion

In conclusion it may be said

that there is a criticai situation as

regards ground water supply in

the region. Problems exist in re-

gard to both the quantity and the

quality of the water. There is no
evidence of overpumping except
in very small áreas. Many impor-
tant cities whose welfare is a mat-
ter of vital concern to the prov-

ince as a whole are dependent on
supplies which at best are uncer-

tain. Because of the poor quality

of the ground water in many cases

it does not seem advisable to look

for a long term solution to the

problem in terms of ground water.

The appointment of a provin-

cial committee to study means of

distributing lake water to the

inland cities is a welcome develop-

ment.

It is to be hoped that existing

legislation in the western states,

applicable to the use of ground
water, will be reviewed to deter-

mine whether or not changes are

needed in our own legislation to

obtain the best use of ground
water resources. If the pipeline

plan does become a reality there

may be a tendency on the part of

the public to take less interest in

stream sanitation. A program of

public education on the value of

clean streams will help to prevent
this attitude arising.

Careful consideration should
also be given to the benefits to
be derived from the use of mul-
tiple purpose storage reservoirs at

strategic positions along our in-

land watercourses. These would
increase the elevation of the water
table and conserve water by re-

ducing excess run-off. They would
also have many conservation and
recreational advantages which do
not enter into the ground water
problem except in so far as they
represent competing interests in

the facilities provided by the
reservoir.
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grateful acknowledgement to the
many people who have supplied
information for this paper. The
diagrams dealing with moisture
relationships and the physio-
graphy of the region were sup-
plied by L. G. Chapman of the
Ontário Research Foundation. Dr.
A. E. Berry and G. M. Galinbert
of the Department of Health for

Ontário were most kind in sup-
plying advice and data. Much of

the data on water use and quality

carne from the records of the

Water Resources Survey of On-
tário which was carried out by the

Department of Health. A. K.
Watt of the Department of Mines
was most helpful personally and
considerable use was made of his

published work including the dia-

gram of water levei fluctuations

at Forest and London. James F.
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aided in the production of some
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THE DESIGN OF

COMPRESSED BEAMS

D.T. Wright

Department of Civil Engineering,

Queen's University,

Kingston, Ont.

The paper presents a method of design

for compressed beams; that is, beam-
eolumns. The author's solution is

base<i on a rigorous theoretical

analysis and has been confirmed by

tests. Intended for plastic design, the

solution is also applicable to con-

ventional elastic design.

Conventional methods of design-

ing steel skeletons for buildings are

based upon elastic theory. These
methods, or rather the philosophy

behind them, evolved before the

nature of steel as a structural ma-
terial wasfully understood. Although
materiais such as east iron are

brittle and must be designed to be-

have elastically, structural steel is

ductile - • it can deform without

either fracturing or losing strength.

This quality sets steel apart from
most other materiais, and provides

a basis for more realistic design

methods.
The work of the Steel Structures

Research Committee 1 some 20 years

ago showed conclusively that real

stresses in steel skeletons bear vir-

tually no resemblance to stresses

predicted by elastic theory. If, as

the elastic theory postulates, a
structure failed when the elastic

limit was reached anywhere in it,

then virtually every structure stand-

ing can be said to have failed. That
steel structures do not really fail, or

collapse, depends upon the ability

of mild steel to yield, to suffer large

deformation past the elastic limit

with no decrease in strength.

The simple plastic theory of struc-

tures which has been developed in

Cambridge by Professor Baker and
his associates attempts to provide a

rational basis for the design of steel

frames. The theory is based upon a

consideration of the actual me-
chanics of failure of structures made
of ductile material 2, 3

. The design

methods derived by the plastic

theory are different from conven-
tional design methods in that they
are based upon conditions of col-

lapse rather than on the attainment
of stresses equal to the elastic limit.

That is, plastic theory applies a
safety factor on load to prevent col-

Rearl at the 69th Annual General and
Professional Meeting of The Engineering
Institnte of Canada, Toronto, May 1955.

lapse, whereas elastic theory applies

a safety factor on stress to prevent
yielding. The significance of the

difference is that for complex struc-

tures, loads considerably greater

than those required to produce local

yielding are required to cause un-
desirable deformations and collapse.

Conventional elastic design neglects

an appreciable part of the strength

of redundant structures. However,
the most important advantage of-

fered by plastic theory is that it is

realistic. Whereas stresses predicted

by elastic theory are different gene-
rally from those measured in real

structures, collapse loads predicted

by the plastic theory give an accu-
rate estimate of failure conditions.

In its present state of develop-
ment the plastic theory provides for

the analysis and design of flexural

members and structures made up of

flexural members. Compression mem-
bers have also been studied, but
general methods for their design are

not yet available.

In fact, very few structural mem-
bers are subjected to either pure
flexure or pure compression. In
building frames, most members are

subjected to some combination of

flexure, shear and axial load. Shear
effects on beams have been deter-

mined 4
. The present work is con-

cerned with the effects of axial com-
pressive forces on flexural members.

Because of space limitations only

an outline of the work can be pre-

sented. What follows is a discussion

of conventional design methods for

beam-columns, an outline of the

plastic theory analyses, and a pro-

posed design method which can be
used either for conventional design,

or for plastic design.

Elastic Analysis and Design

Members subjected to combined
flexure and axial compression are

known as beam-columns. Such mem-
bers are common in most structures

particularly so, perhaps, in rigid

frames where the elimination of

trussing induces moments in mem-
bers. The design of beam-columns is

customarily based on approximate
formulae because of the difliculty of

exact analyses. To be complete an
analysis of beam-columns must take

into account three effects: the axial

load, the bending due to the trans-

verse load, and the bending due to

the eccentricity of the deflected

member from the line of the axial

compression. It is this last which
introduces most of the difliculty.

Maximum stresses in members
subjected to combined loading may
be determined by means of the

familiar formula

, PM
f = 74

+ J (1)

where / is the stress, P the axial

load, A the cross-sectional area, M
the bending moment, and S the
section modulus. Equation (1) leads

to correct values of maximum stress

only if M is taken as the total

moment

M = M„+Pô (2)

where Mw is the moment due to the
transverse load, W, and ô is the de-
flection. The deflection depends
upon the magnitude and arrange-
ment of the transverse load as well

as upon the magnitude of the axial

load, the moment of inertia of the
section, and the length of the mem-
ber. No simple way of determining ô

is available. For a few cases formu-
las are known and have been tabu-
lated5

, but because of complexity
these are not often used. Only in the
design of aircraft structures are ac-

curate stress analyses generally made
for beam-columns.
For ordinary structural design a

simpler approach is required. Most
standard specifications and building

codes in Canada, Britain and the
United States suggest that beam-
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LOAD

COMPRESSION
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COMPRESSION

columns be proportioned to meet the

condition

(3)
fã , fb - -

where fa and fb are the simple axial

and bending stresses in the member,
and Fa and Fb are the permissible

column and beam stresses. Equation
(3) is generally known as the "inter-

aetion" formula although in fact it

only expresses an interpolation be-

tween the conditions

and

#1

(4)

(5)

aeeording to which simple beams
and columns are designed. As equa-
tion (3) is ordinarily used, inter-

aeting effects are actually neglected.

The value of/6 is taken as Mw/S and
the flexural stress due to the addi-

tional moment Pò (see equation 2)

is not considered. Further, no ac-

count is taken of whether the axis of

bending for Mw coincides with the
axis about which column instability

is expected. That is, in equation (3),

Fa is always determined from the
maximum slenderness ratio of the
member even though this may not
be the same axis as that about
which the transverse load causes
bending. Consider a member sub-
jected to an axial load; surely de-

flections will be greater and failure

nearer at hand if a bending stress

/„ is applied about the column's
"weak" axis than if it is applied

about the column's "strong" axis.

Yet the method of equation (3) does
not distinguish between these cases.

The most important virtue of

equation (3) is that it provides a
smooth interpolation between the
simpler cases of pure compression
and pure flexure (equations 4 and
5). This alone does not appear to be
reason enough for its acceptance.
Neither is the fact that the formula
has been used extensively and has
not led to failures. The factors of

safety provided by standard speci-

fications both by specified working
loads and specified maximum stresses

are large enough to prevent failures

even when design methods are

grossly inaccurate. The most de-

Fig. 1 (left). The
behaviour of a
compressed beam.

Fig. 2. Kelation
between rj and q
for a simplv-sup-
ported beam of
rectangular cross-
section carrying a
uniformly dis-
tributed trans-
verse load (see
equation 7).

sirable criterion for a design method
is that it provide a truly uniform
factor of safety. It is obvious that
equation (3) does not meet this re-

quirement.

Plastic Analysis

Just as an accurate elastic ana-
lysis of beam-columns is found to be
complex so plastic theory analyses
are also found to be complex. For
convenience the problem can be
divided into two parts, depending
on whether beam or column action
is dominant. The present discussion
is concerned only with the strength
of compressed beams, where axial

loads are small enough that beam
behaviour defines the mode of

failure.

The effect of axial compression on
a beam made of an ideally plastic

material is shown in Fig. 1. The
upper curve, (a), is for a beam with
no axial load: as the transverse
load, W, increases the central de-
flection increases, proportionately at
first up to Wv , the yield load, and
then more rapidly as yielding in-

creases. When the fully plastic load,

Wp , is reached deflections increase

indefinitely. This is characteristic of

the flexural behaviour of any beam
under any arrangement of trans-

verse load, provided that lateral

instability is prevented. The lower
curve, (b), indicates the effect of a
constant axial compression on the
behaviour of a beam. As the trans-

verse load increases elastic deflec-

tions are somewhat larger than in

the previous instance, but the same
pattern is repeated until a point is

reached in the partially plastic state

where the rate of increase in moment
due to the increasing eccentricity of

the beam from the axis of the com-
pression load is greater than the

rate of increase in bending resistance

offered by increased deflection. At

this point the beam becomes un-
stable and is said to have buckled.
The maximum transverse load car-

ried by a compressed beam is called

the criticai load, WCT .

To determine criticai loads it is

necessary to study beam deflections
in order to find the criticai deflec-

tion, Yc„ and the extent of yielding
corresponding to Ycr . For the cases

which have been studied it was
found most convenient to express
the result, Wcr, in ternis of Wp, the
load that a beam could carry in the
absence of axial compression. AU
the results obtained so far have been
in the form

wp-w = 17 + (6)

where /„ is the average axial stress

(as in equation 3), /„ is the lower
yield stress, and t) is a function de-

pending upon the particular details

of beam section and transverse load

arrangement.
Values of 77 have been determined

for beams of rectangular- and I-

section, for uniformly distributed

and concentrated transverse loads.

and for simple and restrained ends.

In each case a general expression
for deflection was first found by in-

tegrating curvature functions, then
criticai deflections were solved. The
results are in the forni of power
series which though cumbersome are

reasonably accurate. Certain ininor

simplifying assumptions made in

the analyses have been shown to

have no serious effect on acctiracy

by means of both separate special

analyses and experimental verifica-

tions.

The solution for a typical case

a simply supported beam of rec-

tangular cross-section carrying a

uniformly distributed transverse

load — is outlined in the appendix.
The result for this case is
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v = - 0.0504 qlog q + 0.170?

+ 0.0161 + 0.0006 q- (7)

(8)

and E is Young's modulus, l the

length, and r the radius of gyration

about the axis of bending. From
equation (7) it is seen that rj is a

funetion of a single parameter, q,

whieh in one term expresses ali the

significant variables. It should be
noted that

(9)

where/j is the Euler stress.

For other cases involving beams
of rectangular section expressions

similar to (7) were found. For
beams of I-section, however, two
additional variables expressing shape
characteristics entered the expres-

sions for 77. The effect of two extra

variables on expressions already

more complicated than (7) would
appear to render the solutions use-

less because of excessive complexity.

Fortunately, the first of these shape
factors was found to be virtually

constant for standard rolled sections,

and the second shape factor, though
having a marked effect on criticai

deflections, had an insignificant

effect on the tj.-ç relation. For ali

problems of practical interest then,

criticai loads could be expressed as

in equation (6), with 77 as a funetion

of only the one variable, q.

Figure 2 shows the r\:q relation

corresponding to equation (7). Simi-

lar curves were obtained for each
case studied. Although useful in this

form, simpler presentations are pre-

ferable for design. It was found
that the f]:q relation could be ap-

proximated with reasonable aceu-

racy as

77 = 0.19?^ (10)

for ali the cases studied. Using
equation (10) it is possible to re-

write equation (6) as

w„-we

Wr
= 0.19

+

/ fa

(ii)

Because of the approximations in-

troduced by using equation (10)

rather than the aceurate 17:9 for-

mulae, equation (11) is not exact.

The errors are small however, and
the advantage gained by having a
single expression for the effect of

axial loads on beam strength is im-
portant. It should be noted that
equation (11) is in terms of ultimate
and criticai loads rather than work-
ing loads.

As a check some 16 tests were per-

formed on beams of rectangular-

and I-section. Figure 3 shows the
testing frame that was used for the
purpose. Loads were applied by
hydraulic jacks and measured by
standard load capsules. The varia-

bles included axial compression,
slenderness ratio, and end fixity. As
control, eight other beams were
tested with zero axial load. The
results verified the analyses satis-

factorily. Of the 16 test beams,
three suffered failure due to lack of

lateral restraint, and three more ex-

hibited strain hardening which tend-

ed to obscure criticai load peaks.

For the remainder the maximum
difference between predicted and
measured values of WCT was 6 per

cent, and the standard deviation for

ali the tests was 3 per cent.

Design

As it stands, equation (11) is

suitable for use in design by the

plastic method where structures are

proportioned so that collapse is

about to oceur when loads reach

Fig. 4. Graphical
solution of equa-
tion (3) showing
pereentagereduc-
tion in beam
strength in terms
of axial stress (fa
in ksi.) and slen-
derness ratio( l/r).

Fig. 3. Test arrangement.

values equal to the product of load
factor and working load. Equation
(11) may also be applied to con-
ventional "elastic" design, even
though it is based on failure condi-
tions rather than on elastic stress

analysis. It may be noted that such
common structural components as
columns and riveted joints are de-
signed not on the basis of exact
elastic analysis but rather on the
basis of simple average stresses with
specified limits based on interpreta-

tions of ultimate load tests.

The factor of safety against col-

lapse which is provided by conven-
tional elastic beam design is

/„ Z 33

Í X
8 =

20
X L15 = 190

where /;, is the yield stress, fb the
allowable bending stress, and Z and
S are plastic and elastic section

moduli respectively. If a factor of

safety of 2 is applied to equation
(11), the result will provide greater
safety than is ordinarily provided
by simple beams. Using

]T = Sf,
Wv Zfv

and a load factor of 2, equation (11)
in design form is

Fb

+

where F is the permissible axial

stress Fa corresponding to zero
slenderness ratio, and the other
terms are as have been defined pre-
viously. In the last term the slender-
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ness ratio, /, r, must be calculated
for the axis about which flexure

occurs due to the transverse load.

It is of interest to compare equa-
tion (3) with equation (12). Figs. 4
and 5 show the effects of axial stress

and slenderness ratio on beam
strength according to the two equa-
tions. For Fig. 4 the values of Fa

have been taken from the AISC
column formula. The lines in the
figures are contours of efTect: for in-

stance, at any point along the line

marked 30, the beam strength has
been reduced by 30 per cent — that
is, the permissible flexural stress,

is 70 per cent of Fb . Comparing
Figs. 4 and 5 it may be seen that
equation (3) is much less sensitive

to slenderness ratio than to axial

stress; this is in contrast with the
effect of equation (12). For values of

l/r Jess than about 70, the true
factor of safety using equation (3)

and, the AISC column formula is

greater than 2. (For //r= 20 and

fa =10 ksi, the true factor of safety

against collapse is 2.30). But for l/r

greater than 70 conventional design
becomes unsafe. (For l/r=120 and

fa = 8 ksi, the factor of safety is

1.50.)

Although equation (12) appears
much moreformidable than equation

(3), it should be noted that for (3),

F„ must first be calculated from the
slenderness ratio according to the
applicable column formula whereas
no such extra step is necessary with

(12). Considering this there would
seem to be little extra effort in-

volved in using (12) rather than (3).

Time may also be saved by using
graphical solutions in the form of

Figs. 4 and 5.

Limitations

Equation (12) is intended to ap-

ply to only a part of the beam-

column problem. For axial stresses

greater than about 12 ksi equation

(12) becomes inaccurate. The pres-

ent work is not applicable either to

cases where transverse load causes
flexure about one axis and failure

occurs by buckling or twisting about
the other axis, as for instance due to

lateral instability.
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Appendix

Consider a simply supported beam
of rectangular cross-section, breadth
b and depth 2c? with a span of length

2/ subjected to a uniformly distri-

buted transverse load w and an
axial load P= 2 pbd, where p is the

average axial stress. Taking coordi-

nate axes such that the origin is at

midspan on the axis of the unde-
flected beam, the moment can be
written as

M = wPK) (a)

where ô is the deflection. If ô is

assumed to have a parabolic form
(the actual form is not important,

only the magnitude of the central

deflection is important), (o) can be
rewritten as

M=r*MP fl-
X
j\ (b)

where r is a parameter defined as

r*=(^ + Pv^/Mv .... (c)

and y is the central deflection. As

Fig. 5. Graphical
solution of equa-
tion (12) showing
percentagereduc-
t i o n i n beam
strength in terms
of axial stress (fa
in ksi.) and slen-
derness ratio (l/r).

the criticai load, W„, is approached
the central portion of the beam will

have suffered some yielding, but the
ends will still be elastic. In the
elastic region (xi ^ x ^ /), noting
that I = 2bd?/3 and Mp = bdJ„ the
curvature is

Ix2 ~ Ti~~zÊd\~l2) •

{d)

In the partially plastic region

(o ^ x <C x { ), where the depth of the
elastic core is 2/, the moment of re-

sistance is

•
M -M

'(
l-ã) w

for small values of p, and the curva-
ture is

Jhi = _U =
dx2 Et

fv 1

V3 Ed
1/-

r-x-

P

Integrating (d) and (/) gives
central deflection

(f)

the

+ r
2

2r2 (9)

in terms of the parameter r. Diflfer-

entiating equation (c) and noting
that dw= when W =Wtf gives

dy %MP

Tr
=
-P~ r ih)

Expanding equations (g) and (In in

powers of (l—r2
) permits r„ to be

determined in terms of q (see equa-
tion 8)

r\r = 1 - 0.0481 q - 0.0089 q* 2

+0.0079 q
2

. . (j)

The reduction in strength is

:

k -

Using (j) and (k) the expression

given as equation (7) is found.
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The Professional School

in the University

C. T. Bissell,

Vice-President,

University of Toronto.

I bid welcome to our American
guests with the sense of gratitude

that those of us in university work
feel towards American universities

for the unquestioning generosity

that they have always extended

both to our students and to the

members of our staffs. Between
Canadian and American univer-

sities there is no problem of com-
munication. There is such an un-

impeded interchange between
them that no danger of misunder-

standing from ignorance e v e r

arises. Many Canadian university

teachers were trained in American
graduate schools, and some have
taught in American universities

before returning to their native

country. I think of Cornell as my
second alma mater, and I takc

pride in her this evening, for I

gather that she is not totally vvith-

out distinction in the field of engi-

neering. With the development of

our own graduate schools, we are

attracting an increasing number
of students from American univer-

sities, so that the academic traffic

between the two countries will

soon be more evenly balanced. In
one respect the balance has al-

ready been redressed, since a good
many of your engineering grad-
uates are coming to us for 'post-

graduate work' of a remunerative
variety in Canadian industry, in

the oil fields of the west and in

the immense mining development
to the north.

The Engineers Council for Pro-
fessional Development is, as I see

it, a synthesis and concentration
of the work of eight influential

Professional engineering bodies. It

constitutes a formidable witness
to the powers of intelligent organi-

zation that inhere in your profes-

sion. I doubt if any profession has
so many professional societies, ali

firmly established and some, by
the standards of this continent,

THE ENGINEERING JOURNAL

ancient and venerable. The aims
of the Engineers Council, as set

out in your charter, are not nar-

rowly directed towards the preser-

va tion of status and the circum-
scribing of the profession with

rigid rules and regulations. The
Council 'looks before and after,

although it does not pine for what
is not'.

You are concerned with the

young man who is about to make

Dr. Bissell was the dinner

speaker at the 23rd annual meet-
ing of the Engineers' Council for

Professional Development, held

in Toronto in October 1955. A
somewhat condensed version of

his remarks is presented here.

This we think will be of interest

to ali engineers, but particularly

to those not long out of college

or who have recent graduates

under their direction.

his choice of a career—with plac-

ing before him a clear and yet

imaginative picture of the role of

the engineer as he leaves univer-

sity and enters upon his work.

You represent engineering bodies

concerned about engineering

bodies. Rightly, you are intensely

interested in the educational

bodies that train the engineering

bodies—I mean the universities

—

since in Canada and in the United

States the university is the cus-

todian of professional training for

the engineer. I am sure I speak

for ali universities when I say

that we welcome your interest and
your support. You represent in

your council a healthy union of

the theoretician and the practi-

tioner. We can learn much from
those who in the daily discharge

of their duties see the product of

a university course in action, and

February, 1956

observe him as he is tested by
practical problems and by the

mysterious dynamics of human
situations.

Yet I think that I am also

speaking for the universities when
I observe that it would be a pity

if the centre of educational

thought were to shift from the

universities themselves to any
outside body, no matter how re-

putable and wise that body might
be. The final decision about uni-

versity policy must be made with-

in the university, by men and
women who have devoted their

lives to education and who are in

a position to see the ramifications

throughout the whole university

of a policy shift in one of its

parts. Most of you here will be
aware of one difference in attitude

between Canadian and American
universities with respect to the
ordering of professional education.

We are suspicious of the value of

the system of accrediting by out-

side organizations. In most cases

there can be no doubt of the wis-

dom of those who carry out the
accrediting of universities, and it

is not the bodies concerned with
accrediting that we would chal-
lenge. It is rather the implications
of the system for the university.

A university worthy of the name
is an organic whole in which the
various faculties and schools have
vital interrelationships. If two or
three of these faculties are subject
to a system of accrediting, then
they are subject to externai pres-
sure that may well disturb the
welfare of the whole. As some of

you will know, this has been a
serious problem for some Ameri-
can universities, where accrediting
agencies have attempted to pre-
scribe the curricula and to scrut-

inize appointments to the staff

under the threat of academic ex-

communication.
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Since the university is an or-

ganic whole, no one faculty should
be sharply marked off from an-
other. A n y tendency towards
fragmentation, no less common in

universities than in other áreas of

contemporary society, must be re-

sisted. I think we can resist it in

the university by constant em-
phasis upon the aims of higher

education common to ali depart-

ments and divisions, in other

words, on the fundamental unity

of knowledge. It is . unfortunate
that there should be such a

marked distinction drawn between
Professional and liberal education

. . . 'professional' is not an evil

word. Ali higher education is pro-

fessional in the sense that it seeks

to combine certain general quali-

ties of mind and heart with the

mastery of a specific area of

knowledge. That area of knowl-
edge, of course, varies from faculty

to faculty. But whether it involves

a knowledge of the scansion of

Greek verse or of the principies

of hydraulics, it is still a special-

ized area of knowledge.

Professionalism

Professionalism has a long and
honoured history in the develop-
ment of the university. There are

those who say that professional

schools have no place in a univer-

sity; that their expensive instruc-

tion saps the strength of the in-

stitution and that their aim of

practical proficiency contributes

little to the welfare of higher
learning. Anyone who speaks in

this way betrays a lamentable
ignorance of the history and de-

velopment of higher education.
Training for the learned profes-

sions has been a responsibility of

universities since the twelfth cen-
tury. Bologna's law school, the
medicai centre at Salerno and the
theological schools of Paris
wielded a remarkable influence

throughout the later mediaeval
period. The professional schools,

however, leaned heavily on the
faculties of arts. There was estab-

lished in those early days a
primacy of the studies in arts that

has been a continuing feature of

higher education. In theology, for

example, the mediaeval universi-

ties related the life of the spirit to

that of the intellect and produced
the great philosophers of the

period. In the same way, the prac-

tice of medicine was ennobled by
its marriage to liberal education
and the medicai profession thus

attained its status as a learned
and respected group. Professional-

ism in the early universities al-

ways involved the close interrela-

tion betwen specialized knowledge
and general qualities of mind.

Two Conditions

With this general proposition in

mind, I would suggest two condi-

tions that professional schools

should try to meet. The first is

that they must never lose sight

of the importance of the general

qualities of mind that should be
common to ali faculties—incisive-

ness of expression, powers of or-

ganization and of logical thought
and willingness to reserve conclu-

sions until the facts are ali in, and
their correlatives on the side of

character — tolerance, humility

and empathy. Now it is possible,

I think, for these qualities to be
developed in the teaching of any
subject up to a point. You have
ali had experience of the vast gap
that exists between the methods
of two instructors in the same
subject, where one is enmeshed in

details that seem to have no rela-

tion outside of themselves, and
the other is exhilarated—and ex-

hilarating—by keeping before him
broad relationships and ultimate

goals.

The distinction is not between
two types of mind, but between
two ways in which each person's

mind should be used, depending
upon the subject-matter he is con-

sidering. To learn and to apply
the 'law of things,' a man needs

what Pascal called 1'esprit géo-

métrique; to learn and to apply
the iaw of men', he needs 1'esprit

de finesse. Problems which are

susceptible of systematic treat-

ment, that is, the measurement
of mass, or space, or time and the

classification and interpretation of

results, call on us to use 1'esprit

gêométrique. On the other hand,
the subtler facets of experience,

which cannot be handled with the

same rigour and confidence, must
be examined in 1'esprit de finesse.

In university work, the subjects

which develop in student's 1'esprit

de finesse are the humanities and
work in the social sciences. For a

number of reasons, the problem
of relating specialized knowledge
to general qualities of mind is

particularly acute on the North
American continent.

In ali of the reports on engi-

neering education that I have
read recently, there is unanimous

agreement that the humanities
and social sciences should occupy
an important place in the curri-

culum . of an engineering student.

As I recall, there was agreement
that this element should consti-

tute one-fifth of the curriculum;
and the mathematical neatness of

that conclusion prompts me to

pay further tribute to the genius

for organization displayed by your
profession: twenty percent liberal-

izing yeast should be adequate to

leaven the engineering loaf. Here
at the University of Toronto

—

and I gather the practice is fairly

common—we meet this need for

general education by including in

the curriculum during the four

years of professional education a
number of courses in the human-
ities and social sciences. There are

some doubts in my mind as to

whether this technique of diffusion

is really the best way to meet
the problem of general education.

If courses in the humanities and
in the social sciences are squeezed
into a day that is otherwise solid

with labs and lectures in profes-

sional courses, they must of neces-

sity assume a secondary position

in the students' mind.

Meeting the Difficulty

There are two possible ways of

meeting the difficulty. The first

way is one with which many of

you are familiar, namely, a pre-

engineering year or two, which, in

addition to giving instruction in

the humanities and social sciences,

emphasizes the b a s i c natural

sciences. The argument against

this is, of course, that the needs
of the country for engineers are

so urgent that it is uneconomical
and wasteful to extend their

period of training beyond what is

absolutely necessary. The argu-

ment in favour of this procedure
is that it does give the student

the benefit of more continuous ex-

posure to the humanities and to

the social sciences, and, although

involving a longer undergraduate
course, produces professional men
who are alive to their responsibil-

ities as thinking members of

society.

The second possible approach is

one which may sound Utopian
and impractical, but which could

be given a trial. In brief, it in-

volves bringing graduates in engi-

neering back to the university for

a concentrated course in the

humanities and social sciences

after they have had a few years'
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experience in the profession. It

would, of course, be impossible to

make this compulsory, so that my
suggestion really applies only to

those who have manifested leader-

ship in their calling. My sugges-

tion is not entirely a theoretical

one, since it has actually been

tried at one American university,

though the course was not re-

stricted to the engineering profes-

sion. Some of you may have read

about it a year ago in \fiarpers

Magazine. An Institute of

Humanistic Studies was set up at

the university for young execu-

tives in a large American Corpora-

tion. Given the trends in modern
business, I suspect that the major-

ity of them were engineers. They
were subjected for ten months to

an intensive course in the human-
ities, under a curriculum that

made unflinching demands upon
their powers of concentration and
assimilation. Judging by the com-
ments of some of the graduates of

this Institute, the course did not

induce imaginative flights of im-

practical speculation. It seems to

have contributed to a surprising

degree toward the maturing of

these men, and certainly towards
their efficiency as executives.

One man wrote: "I have been
much more efficient in organizing

the relevant facts and placing al-

ternative courses of action in

sharp focus. Although I now see

more angles and am less sure that

any particular decision is the right

one, I am aided in making it by
the realization that there is prob-

ably no one right solution to

many problems. I am now much
less upset, and more able to learn,

by mistakes."

I said earlier that there were
two conditions that professional

schools should try to meet, the

first being the interrelation be-

tween specialized knowledge and
general qualities of mind. The
second condition is one that your
various committees have also dis-

cussed, reaching conclusions that
most educational thinkers would
endorse. Professional education
must emphasize the 'know why'
as opposed to the 'know how'; it

must be concerned with funda-
mental principies and not merely
with the application of those prin-

cipies. Although this concept is, I

think, generally accepted, we have
a tendency in our curricula not to

apply it; instruction proceeds with

melancholy clock-like precision

from one class to another through-

out the teaching day. It is easy

for administrators, especially if

they have been trained in an arts

faculty where teaching hours are

only a small portion of the day,

to make these criticai comments.
Still I am convinced that unless

a professional student has the

time in which to absorb, and to

reflect upon, basic principies, he
cannot emerge either as an in-

telligent citizen or as a good pro-

fessional worker.
,

Discussions of the philosophy of

professional education must today
be made in the light of the 'pain-

ful reassessment' of university

policy consequent upon the vast

increase in numbers that we ali

face. Recently there has been
great publicity given to what
should not be designated a 'bulge'

in enrolment—a bulge has an end,

as well as a beginning and a mid-

•

"The melancholy pre-

dictions . . . that we
would be flooded with

engineers have been
confounded by the
facts of our industrial

development . '

'

•

dle—but which should more prop-

erly be called the reaching of a

new plateau. Most of you are

familiar with the American statis-

tics which indicate that the pre-

sent university population of two
and a half million may reach five

million by 1965. The Canadian

statistics are less overwhelming,

but none the less challenging. It

is estimated that the present per-

centage of persons of college age

who go to college—7.2 per cent

—

will rise within the next ten years

to 9, 10 or 11 per cent; and that

this trend, combined with the in-

creasing population, will give us

a university population of from

110,600 to 135,200 instead of the

present 65,600.

Our problem is not simply a

problem of finding the money for

the necessary expansion; it is also

a problem of re-examining our

human resources so as to make
sure that the sums spent on edu-

cation are spent on those people

who are capable of using it to best

advantage. Engineering faculties

will have to face this problem

perhaps sooner than any other

faculties in the universities. Is it

not our responsibility to examine

more critically than we have the

different kinds of education that

may be necessary for the training

of engineers?

In Canada and in the United
States we have made engineering

education almost entirely a uni-

versity concern. In Europe and in

Great Britain there has been a

distinction between engineering

training in the universities and
engineering training in the tech-

nological institutes. I am aware
that there is an ambiguity in the

use of the designation 'institute of

technology', and that some of

these institutes are in their own
right great universities.

The kind of technological in-

stitute to which I refer is one
which does not concentrate on
general principies, but rather on
the application of general prin-

cipies to particular situations. Is

there not a likelihood that many
of the students who now find their

way into universities should be
encouraged to go to such insti-

tutes? In this way we may salvage
something of the waste which oc-
curs in the first year of our engi-

neering courses as a result of the
student's inability to cope with
the basic theoretical disciplines.

We shall ensure that our univer-
sities are concerned with their
proper task—the training of keen
minds in fundamental principies.

And we shall be making a discern-
ing contribution to the problem of

'numbers' and the university. This
setting up of two different kinds
of institutions for training engi-
neers can be done without sug-
gesting that one is necessarily in-

ferior to the other. We should en-
dorse a recent report on techno-
logy in British universities: "The
difference between the two types
of institution is not in status or
grade but in kind."

Of one thing we are sure: there
is no possibility in the foreseeable
future that the supply of engineers
will exceed the needs of this

country and of the United States.
The melancholy predictions made
during the early postwar years
that we would be flooded with
engineers have been confounded
by the facts of our industrial de-
velopment. The engineering pro-
fession has never before occupied
a position of such power and in-

fluence. It is ali the more incum-
bent upon it to respond adequate-
ly to its responsibilities. yf
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DISCUSSION
of Technical Papers

The Helicopter and the Engineer

by

W. H. D. Hanchet, M.E.I.C., Doman-Fleet Helicopters,

Fort Erie, Ont.

The Engineering Journal, December 1955 issue, page 1643.

T. J. Burgess1

In discussing Mr. Hanchefs
paper "The Helicopter and the

Engineer" I shall present my views

as a representative of the Ontário

Hydro which as you are aware is

an operator of helicopters for

transmission line patrol.

With vast sources of hydro-elec-

tric energy available to the Prov-

ince of Ontário, it was only natural

that high voltage transmission net-

works would eventually extend

across the province linking the dis-

tant sources of generation with

power loads in the industrial south

of the province. Likewise the rich

mining áreas and extensive pulp,

paper and timber industries ex-

tending from one boundary to the

other across our extensive north-

land caused long distance power
transmission lines to spread from
Hydro developments to wherever
industry led.

The Ontário Hydro today has

some 8,000 miles of high voltage

(115 and 230-kv.) transmission

lines. Much of this transmission is

over rough and isolated country,

and because of its primary im-

portance to the huge power pools

of the province requires ever care-

ful inspection and preventive main-
tenance. The early methods of

power line patrol soon proved time

consuming and costly, and some-
thing more efficient was required.

We had some experience with con-

ventional aircraft for this type of

inspection and while these had
their place, some vehicle of slower

motion for more detailed and care-

ful inspection was desirable.

The helicopter was tried on an
experimental charter basis during

1 Hydro Electric Power Commission
of Ontário, Toronto.

the fali of 1948 and the winter of

1949, and the results appeared
promising. In June 1949 we pur-

chased a three place helicopter and
commenced power line patrol in a
modest manner. Immediate results

were gratifying. With slow patrol

speeds of 40 to 45 miles per hour,

very careful inspection of towers,

insulators and conductors could be
made, and soon we were locating

minor defects hitherto missed on
ground patrol. I remember the
search for many months by ground
patrol over 60 miles of 115-kv. steel

tower line from one of our northern
plants to explain interruptions

every time a heavy wind blew.

Conductor loops, dead-ends and
clamps were minutely inspected

by walking patrol and no explan-

ation found. The first patrol by
the new helicopter explained the

mystery. Over a long ravine a
strand of aluminum cable had
broken at the end of a compression
joint and had unravelled to such
extent that it could touch the ad-
jacent conductor every time the

wind blew in the right direction.

This small strand of conductor wire

could not be seen by walking patrol

because the inspector stopped at

the last tower and walked around
the ravine. I cite this case simply
to illustrate the minute imperfec-

tions in a high voltage transmission

line that may cause trouble and
can be readily located from slow-

moving aircraft flying at conductor
levei. I should point out that heli-

copters like other aircraft are sub-

ject to weather conditions for fly-

ing and there are times when we
have to resort to foot patrol.

Our experience with helicopters

on line patrol was excellent from
the start, but many problems of

operation and maintenance pecu-

liar to the helicopter had to be
learned and overcome as we went
along. Experienced pilots were
scarce so that we selected men with
many hours of fixed wing time and
had them specially trained in heli-

copter flight at the Manufactureis
School. Likewise experienced air

engineers had to be selected and
given helicopter training also at

the Manufactureis Training
School. As Mr. Hanchet pointed

out, the field of helicopter opera-

tions is most certainly one for the

Professional and there is no place

in it for the novice. Our observers,

too, have been selected from ex-

perienced line maintenance fore-

men and supervisors. We thus have
an experienced team in ali patrol

flights capable of handling the im-

mediate inspection as well as any
power line emergency that may
and does arise from time to time.

Spare parts and an adequate
maintenance base were early real-

ized as essentials of the highest

order. Gasolene caches spread over
our patrol routes were also found
to be a ne^ essity to extend the ma-
chine's range and provide for eraer-

gencies. Notwithstanding these

problems, our results continued to

be excellent so that we gradually

expanded the helicopter patrol fleet

to a second and a third machine
in 1950, a fourth in 1951 and fifth

in 1952 to arrive at our present

complement of 5 helicopters.

I should like to point out most
emphatically that the helicopter is

a delicate mechanism to maintain.

We have found from experience

that rigid and meticulous main-

tenance is the secret of safe oper-

ation. The Department of Trans-

port rigidly controls the licensing

of helicopter pilots, air engineers

and machines, and rightly so. The
manufacturers rigidly speeify the

frequency of inspections and over-

hauls. In our kind of operation, for

safety reasons, we find it desirable

to extend our maintenance over
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and bevond the minimums speci-

fied.

With the brief outline I have
given, I feel that it must be funda-

mentally apparent that the oper-

ation of the helicopter should be
thoroughly understood and its

capabilities and limits realized be-

fore entering seriously into its use.

It has no peer in the slow-flying

field and its ability to hover for

another look and get in and out
of inaccessible places is unbeatable

by any other type of aircraft. At
low levei contour flying, 90 to 100

feet above the ground, it is in a

class by itself and many are the

experiences our pilots have had in

riding safely through heavy winds
of 45 miles per hour and sometimes
greater. If the weather does "close

in", the crew can always land and
wait it out.

For the Commission's vast net-

work of transmission lines, many
of which are over rugged country,

the helicopter has proved itself

vastly superior to any other

method of inspection coverage in

shorter time. Its efficiency in this

field has to us been quite adequate-

ly demonstrated. It has speeded
up maintenance when emergencies

occur in inaccessible locations. It

has also adapted itself to other

services associated with the service

security of high voltage transmis-

sion lines, such as right-of-way

spraying and transporting of men
and material, whether on construc-

tion or maintenance. The helicop-

ters have also been used in Hydro
for surveys and preliminary en-

gineering studies and by outside

organizations on loan during na-
tional emergencies and rescue.

J. D. Hunter2

Mr. Hanchet has outlined

clearly the role played by the heli-

copter in the development of our
Canadian northland, and how this

comparatively new vehicle has
enabled our engineers to accom-
plish modern day miracles in the
construction field, with a substan-
tial saving in time and manpower.
The paper has been fairly pre-

sented. Shortcomings of the present
day helicopter have not been over-
looked, and we are aware of the
comparatively high operating cost
and limited range of this aircraft.

Design engineers are fully aware
of the requirement to increase op-
erational efficiency and I am con-

2 Superintendent of Flight Operations,
Department of Transport, Ottawa.

fident that the basic factors affect-

ing this requirement will be ade-
quately met in the very near
future. Significant progress has
been made in component simplifi-

cation which will increase efficiency

and reduce hourly operating costs.

The introduction of new structural

materiais will permit the saving
of many pounds of parasitic

weight, allow more economical pro-

duction and reduce daily main-
tenance. These factors will increase

the service life without loss of func-

tional efficiency and play a great
part in adding considerably higher
pay load to the helicopter.

It is well to remember that the
helicopter available today has been
developed to military specifications

and therefore cannot be expected
to embody ali the specific charac-
teristics that are desired from a
commercial operator's standpoint.
We can say, however, that the
military and civil requirements are
becoming more closely connected,
and this liaison in design specifica-

tion is bound to benefit both users
and the industry as a whole.
Mr. Hanchet has dealt briefly

with many varied uses of the heli-

copter in transporting men and
supplies to the sites of some of the
greatest engineering projects in the
north. We have heard how feats

have been accomplished in a frac-

tion of the time and with consider-
ably less effort than we would have
thought humanly possible a few

A. O. H. Neilson, M.E.I.C. 3

I read with interest the paper

on "The Influence of Tropical and
Sub-Tropical Factors in the De-
sign of Hydro-Electric Plants".

Cherrapunji is no longer con-

sidered the wettest place in the

world. This doubtful honour has

now been passed to the small vil-

lage of Mawsynram in the same
area. In the nine months ending
September 30, 1954, Mawsynram
had 17.5 metres of rain, whéreas

Cherrapunji only had 16.2.

A number of points occurred to

me while reading the paper; al-

3 Project Engineer, Aluminum Com-
pany of Canada, General Engineering
Department, Montreal.

short years ago. Engineers are in

a good position to evaluate this

new type of vehicle, and to put it

to work in many new fields of ex-

ploration and development. The
whole history of aviation is a story

of continuai progress and improve-
ment, as are the techniques in the

engineering practices, throughout
Canada today.

Rapid advances are being made
in helicopter design and I am con-

fident that by continued faith in

the transportation team of airplane

and helicopter, Canada will lead

the world in engineering develop-

ment, far beyond the scope of our
fondest dreams today.

The Author

Since I am indebted to Mr.
Burgess and Mr. Hunter for in-

formation used in my paper, it

would be surprising if I disagreed
with any aspect of their discus-

sions. Indeed I am certain their

remarks on both usefulness and
limitations are endorsed by ali the

operators in the country.

To us in the newly-formed
Canadian helicopter manufactur-
ing industry the challenge to "sim-
plicate and add less weight" is a
major one, and gives entirely new
meaning to "The Helicopter and
the Engineer". I am grateful that
Mr. Burgess and Mr. Hunter re-

ferred to this challenge directly

or indirectly, and can assure them
that it is being resolutely met.

though they are not perhaps
strictly within the terms of refer-

ence, they have some bearing on
the subject in general.

Hydro-electric stations in the
tropics are frequently sited at con-
siderable distances from the source
of supply of their equipment.
While this may not directly affect

their design, it has a considerable
influence upon their construction,
and hence upon their cost. For
instance, the size of the pieces of
equipment is often limited by the
handling capacity of the local
transport system.
Cement also has sometimes to

be brought from abroad. Where
a local supply is available, the
cement may be of a particular

The Influence of Tropical and Sub-tropical

Factors in the Design of Hydro-Electric Plants
by

J. K. Sexton, M.E.I.C, Chief Civil Engineer,
Montreal Engineering Co. Ltd., Montreal.

The Engineering Journal, October, 1955 issue, page 1363.
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type, in which case it may be
economically desirable to ensure

that the criteria used in the design

of the concrete structures are such

that it may be used.

Another point is that hydro-
electric development in tropical

countries is not infrequently car-

ried out in under-developed, and
consequently relatively poor parts

of the world. Although the main
design is seldom affected by this,

the desire of the client for espe-

cially strict economy must always
be borne in mind.
A further possible reason for the

neglect of the buttress type dam,

Elsie G. MacCill, M.E.I.C*

Mr. Glenn mentioned using a

small auxiliary gas turbine for

generating electrical power for the

aircraft on the ground. What
about using such a unit for devel-

oping electrical power in flight?

He mentioned that electrical

power is only one of several power
sources. I think when considering

it we should keep in mind that

electrical failure is usually com-
plete, and rarely is partial, as may
be the case in hydraulic failure.

Also that damage to an electrical

system sometimes has serious

secondary effects, like fire.

For anti-icing, using compressed

air off the jet engine, or tapping

the inter-stage turbine for hot gas

and passing the gas through a

heat exchanger would seem a more
natural source of heat supply, and
moreover control of this hot air

would be easy over a wide range

of flight conditions. Would Mr.
Glenn mention the chief argu-

ments offsetting this?

Capt. J. Deane, M.E.I.C.5

Mr. Glenn stated that except

inside the pressure cabin, 110-volt

direct current equipment consti-

tutes a serious problem at high

altitudes. I would like to ask what
happens if failure of a blower

causes loss of pressure in the

cabin?

D. C. R. Miller, M.E.I.C.6

Has any consideration been

given in aircraft wiring, particu-

larly having regard to the miles

of wiring in large aircraft, to the

possibilities of w e i g h t saving

and of other relatively complic-

ated types, is that usually a higher

standard of workmanship is re-

quired for such a structure. A
consistently high standard of

workmanship throughout the job

is a difficult thing to achieve in

the tropics.

Mr. S e x t o n mentions that

trouble is sometimes caused by
small animais. Large ones can be
a nuisance too; an over-inquisitive

hippopotamus had to be chased
out of the main building of the
Owen Falis Power Station in

Uganda, the very night that the

first alternator went on load.

through reducing conductor dia-

meters, operating conductors

hotter and utilizing the high tem-
perature insulating materiais now
available? I have in mind the

Navy reduced-diameter cable pro-

gram which has been able to

effect considerable savings in space

and weight requirement for power
and communication cables on
ships and the fact that with
materiais now available it is pos-

sible to operate at temperatures
up to 200°C continuously. The
weight and space savings aspects

would be expected to be of much
more value on aircraft than on
ships.

The Author

Mr. Miller's question pertains

to the possibility of increasing the

rated conductor temperature of

aircraft wire from 100° to 200 °C.

Consideration was given several

years ago to increasing the con-

tinuous copper rating from 100°C
to 125° or 150°C, but no mention
has been made of 200°C as far as

we know. Most of the airframe
manufacturers adhere to a set of

standards prepared by themselves
known as the Air Industries Asso-
ciation Aircraft Electrical Stand-
ards, the current issue of which
limits conductors to a continuous
temperature of 100°C. If up-rating

the wire were to produce large

weight saving benefits in aircraft

they are now producing, then you
can rest assured that the airframe

manufacturers would pursue this

field.

In the low voltage d-c systems
used in current large transports,

only a small percentage of the
wiring would be affected by in-

creasing the allowable temperature
limit. Most of the wiring size is

limited by mechanical strength, it

having been found that No. 20
gauge is about the lightest gauge
which will stand up to the strain

of pulling through conduits and
normal handling. Nearly ali of the

remaining wiring falling into the
above categories could be reduced
in size by increasing the allowable
conductor temperature. On fighter

aircraft, however, where runs are

shorter and where voltage drop
may not be a factor, there may be
some weight advantage by doing
so.

Our experience has indicated

that the only conductors in the

aircraft which are limited by cur-

rent carrying capacity are the
generator and battery feeders. In-

creasing the copper temperature
from 100°C to 200°C for the
generator cables would not appear
desirable from our point of view
since 200°C is approaching the
autogeneous ignition temperature
of some of our fuels, and these
cables invariably pass through
áreas where there is the possibility

of exposure to free fuel. Naturally,
we would be concerned about any
potential hazard.

The Navy may be able to get
away with running their copper at

200°C, but conditions in a surface

vessel are much different from
those in an airplane, where cables

are subjected to higher vibration

frequencies and much different

ambient air temperature and pres-

sure conditions. If the airframe
manufacturers can prove to our
satisfaction that an increase in the

maximum continuous copper tem-
perature of aircraft cable is justi-

fied and introduces no additional
hazards, then we would be foolish

not to accept their recommenda-
tion.

In Answer to Miss MacCill

With respect to using the small

auxiliary gas turbine for produc-
ing electrical power in flight, I

can see several basic objections.

First, for large civil transport air-

craft we would require several

sources of electrical power, so that

if one source fails, we can draw

4 Consulting Engineer (Aeronautical),
Toronto.

5 Assistant chief, Naval Technical Ser-

vice, Naval Headquarters, Ottawa.

6 General Manager, Dow Corning Sili-

cones Limited, Toronto, Ontário.

Electrical Equipment in Large Transport Aircraft
by

Clayton Glenn, Engineering Department, Trans-Canada Air Lines, Montreal

The Engineering Journal, September 1955, page 1189.
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from another. With the small

auxiliary turbine drive, it would
require, therefore, duplication or

preferably triplication. This would
increase the weight of the airplane

and add to the overhaul cost, since

maintaining these auxiliary tur-

bines is no small cost item.

Another important factor is that
which I mentioned in my paper,

that of fuel consumption. These
small gas turbines are notorious

for their high fuel consumption,
the currently produced units con-

suming about twice the fuel per
unit of work than the engines used
for propelling the airplane. This
would show up as high operating

costs and perhaps a loss of air-

plane range, if the airplane were
already criticai.

Fire hazard is another factor.

These auxiliary engines would be
no less of a fire hazard than the
main engines and it may not be
convenient to hang them extern-

ally. The non-pressurized rear

fuselage seems to be the only spot
left in the c u r r e n t transport
designs for such an installation, it

is doubtful if the airlines would
accept the additional hazard in

this area.

With respect to using engine
bleed for anti-icing, I feel that
there is more to ice eliminatíon
than providing a source of heat
at the leading edges of the wings
and tails. The run-back and re-

freezing of free water constitutes

a major hazard in these high speed
airplanes and tests seem to indic-

ate that unless the surfaces are
elevated to a very high degree,
ali the water will not vaporize to
steam. Run-back can be practic-

ally eliminated with cyclic de-icing

systems, which allows the ice to
form and then supply just enough
heat to break it loose. The cyclic

control of hot gases to the wing,
and the concentration of heat, is

much more difficult to accomplish
than the cyclic control of electric

elements. Hot air bleed from the
engines is the preferred method
today, but I feel that in time, the
electrical method will come into
its own.

In Answer to Capt. J. Deane

When stating that 110 volt d-c.

would constitute a certain hazard
at high altitude, except in pres-
surized áreas, I hope I did not
imply that airplanes would have
110 volt d.-c. inside the cabin and
some other voltage in the non-
pressurized area. Naturally one

basic system would be used
throughout the whole airplane.

In any event, if it were possible

to have ali the electrical equip-
ment in the pressurized fuselage
and if that voltage were 110 volt

A. E. K. Bunnell, M.E.I.C. 7

Since Professor Lash's paper
was originally presented to the

Kingston Branch of the- Institute

I presume that he was speaking

primarily of town planning in the

Province of Ontário. In any case,

my remarks will be based on the

situation in Ontário since that is

the province of which I have the

most intimate personal knowledge.

Professor Lash's approach to

planning is that of an engineer and
perhaps because my primary train-

ing and experience have been in

the engineering field, I may be

expected to react in much the

same manner. Whatever the

reason, I find myself in substantial

agreement with most of his state-

ments and I consider his paper

to be a valuable contribution to

the current consideration of this

most important subject. There

are several matters, however, on
which I should like to comment.

First of ali, I am pleased to

find that Professor Lash recog-

nizes the significant differences be-

tween engineering and planning in

that planning encompasses the

broader field including in greater

measure the social and economic

aspects of a situation as well as

the physical. It is primarily con-

cerned with people and the policies

and physical plant required in

each community to most ade-

quately serve their needs. It also

must have regard to the future

and a broader than purely local

concept and must therefore have
regard to many variables and con-

sequently does not permit of an
absolute solution as do most engi-

neering problems.

As Professor Lash states, plan-

ning is primarily a function of

local government, i.e., of local

municipalities and combinations

of local municipalities, and its

effectiveness will depend to a great

7 Consultant to the Ontário Depart-

ment of Planning and Development,
Toronto.

d.-c, there would be no major high
altitude problem since the loss of

cabin pressure would necessitate

dropping to a lower altitude due
to the effect on passengers and
crew.

extent on its relationship to the

local implementing authority. In

view of the vital policy-making

role of the planning agency it

would not seem possible for it

to be a normal department of the

local government which is con-

strained to carry out dutifully the

policies of the council rather than

to initiate new ones. Nor does it

seem that it should be denied the

benefit of free consultation direct-

ly with ali elements of the com-
munity. Further, it should have

a maximum of continuity in its

operation in order to study and
develop policies over a period of

time. Because of these factors, in

Ontário where the term of office

of elected councils is generally

only one year, we have been con-

strained to operatei local planning

under the direction of planning

boards, the members of which hold

office for three years, appointed by
the municipal council but consist-

ing for the most part of public

spirited citizens not members of

council. While Professor Lash sug-

gests that this type of organiza-

tion does not work well and we
are aware of many of its short-

comings, much effective planning

is being accomplished under it and,

short of a complete reorganization

of our municipal institutions in

Ontário, no more effective plan-

ning organization appears possible.

The organization for town plan-

ning has been established in most
of the larger urban communities
in Ontário. There are now well

over two hundred planning boards
functioning in áreas containing
more than three-quarters of the
total population of the Province.

One of the limiting features of

their operation is the dearth of

adequately trained and experi-

enced technical staff to serve them.
Four universities in Canada are
providing a one year post-graduate
course in planning which is

providing some opportunity for

special academic training in this

Is Effective Town Planning Possible?

S. D. Lash, M.E.I.C., Head, Department of Civil Engineering,

Queen's University, Kingston, Ont.

The Engineering Journal, February 1956 issue, page 116.
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field. The enrolment in these

courses is increasing and a great

many people in this and associated

fields have taken short courses at

M.I.T., and our own universities

to supplement their knowledge of

planning. It will, however, be some
time before we have from these

sources and elsewhere sufficient

fully competent and experienced
technical planners to adequately
serve the various planning boards
now functioning in Ontário.

In support of Professor Lash's
suggestion that land in central

áreas of our cities might be held
in public or quasi-public owner-
ship and only building rights

granted to private agencies, there

is the experience of Stamford Uni-
versity near San Francisco. Stam-
ford has developed for urban and
suburban purposes a large part of

9000 acres (with which it was
endowed and which by the terms
of the endowment it cannot sell)

on the basis of long leases, the
fee in the land remaining in the
University. Also, in the redevelop-
ment proposed recently for a large

area in central Toronto, one
scheme proposed that the land
would be acquired by the city and
the redevelopment carried out by
private companies on the basis of
building rights or a lease for a
definite term with the fee remain-
ing in the municipality. There are
other successful examples which
would indicate the desirability of
giving serious consideration to the
continuation of this form of land
tenure whenever land is acquired
by a municipality for redevelop-
ment or other public purpose.
Planning in Ontário under The

Planing Act, 1955, is permissive
and it is doubtful that compulsory
planning is likely to receive public
support in this Province. Regard-
less of the desirability of planning,
it is not likely to be competently
done or effectively implemented
until it has the support and co-

operation of at least a goodly
number of the local citizens and
councillors.

With this possible exception I

can agree fully with Professor
Lash's conclusions.

In Ontário we have tried to
achieve as nearly as possible the
conditions indicated as being es-

sential to success. In view of the
various difficulties pointed out in

Professor Lash's paper and these
notes, it is gratifying to be able

to report the very great general

interest in planning in Ontário and

the quite substantial progress that
has been made in overcoming
these obstacles and obtaining a
moderate measure of success. With
greater public acceptance, more
experience as to procedures, more
experienced planning personnel
and greater appropriations, we will

come nearer to Professor Lash's
ideal and, we hope, achieve a cor-

respondingly fuller realization of

the tremendous benefits planning
can bring to Ontário.

G. Sutton Brown 8

In commenting on a paper as
comprehensive and as excellent as
that of Dr. Lash, it is perhaps
best to confine oneself to one or
two points. The writer states that
the objectives of planning are sel-

dom defined, that the planner is

mainly concerned with people as

compared to things so that his

task is made that much more diffi-

cult since people do not conform
to formulae, that planning tech-
nique is still in a rudimentary
stage, and that a planner is usual-
ly unable to do much about the
realization of his plans. For these
reasons, he is not surprised to find

that so far planning in Ontário
and elsewhere has been relatively

ineffective.

To state that planning has been
relatively ineffective does not do
justice to some of the very fine

developments which have taken
place in recent years, or are being
carried out at the moment. To
take just one example alone, it

is indeed encouraging to find a
new town such as Kitimat in

British Columbia being designed
and developed as a comprehensive
entity in accordance with a master
plan prepared by some of the
most eminent consultants on the
continent and being executed
under suitable control. This is but
one instance, and there are many
others, although, perhaps, we
would find more reason for con-
gratulation on work being carried
out in Europe. I think what Dr.
Lash means is that the planning
process today has not nearly
reached its enormous potential for

bringing about major improve-
ments in the efficiency of our
urban áreas and in our environ-
ment.

One of the reasons, as stated by
Dr. Lash, is that planning, as we
know it today, is in its infancy.

Dr. Lash indicates that it is large-

8 Director of Planning, City Panning
Department, Vancouver, B.C.

ly based upon experience of the
past 50 years. I would suggest that
planning, as we understand it to-

day, is based almost entirely in

the experience of the post-war
years and certainly does not go
back beyond 1930. It is not sur-

prising, therefore, to find that

techniques are still comparatively
crude. It is perhaps significant

that today we talk so much about
the qualifications and training of

planners, since we realize that we
are still so deficient in the neces-

sary skills required for practising

in this most complex profession.

One of the reasons for relative

failure has been the lack of defin-

ing our objectives and keeping
these objectives within limits. It

is now realized that plans of civic

development and improvement
should be limited to a period of

time of say 20 to 25> years. Plans
must be related to the financial

and other resources of the area

concerned. It has come to be real-

ized that grandiose plans which
have no possibility of realization

cause more harm than good.

Modern planning techniques are

now becoming sufficiently ad-

vanced to predict with some de-

gree of accuracy the needs of an

area for approximately 20 years

ahead, assuming no world disturb-

ances such as war intervene. Sim-

ilarly, it is not too difficult to

obtain some idea of the financial

resources which a particular muni-

cipality or group of municipalities

will command. The planner's task

is to co-ordinate these two and
translate them into a planned pro-

gram of work. Increasingly, the

preparation of integrated pro-

grams of capital expenditure are

becoming the planner's responsi-

bility and these programs to a

considerable degree constitute a

town plan or devlopment plan for

a particular area.

It becomes necessary to under-

stand these changes in technique

because I would wish to endorse

strongly Dr. Lash's recommenda-
tion that the planning agency
should be an integral part of local

government. It is perhaps our first

concern to see that our administra-

tive arrangements for planning are

adequate for the tasks to be

undertaken. v/

This discussion of S. D. Lash's

paper will be concluded in the March
issue.

138 February. 1956 THE ENGINEERING JOURNAL



ABSTRAf TS • • •

OF RECENTLY PUBLISHED
ENGINEERING LITERATURE

TECHNICAL WRITING
Bulletin o} the Instilute of Engineers (.índia), v. 4, n. 7, August 1955, p. 1.

Vitruvius, who probably lived

between the time of the death of

Julius Caesar and the Battle of

Actinium, said in his treatise, that

an architect should be a good
writer also, because an architect

is to commit to writing his obser-

vations and experiences in order
to assist his memory. But he was
modest enough to inscribe in the
preface, "I beseech you, O Caesar,
and those who read this my work,
to pardon and overlook grammati-
cal errors; for I write neither as

an accomplished philosopher, an
eloquent rhetorician, nor an expert
grammarian, but as an architect."

Technical writing of any merit
or value is admittedly not easy.

No writing is easy for that matter.
At one time or another most of us
try our hand at writing. The tod-
dler's first step should be just to

put himself down and write. What-
ever the subject, a minimum of

vocabulary is called for, and he
soon becomes aware of its limita-

tions. But if the brain is alert for

new words and for old words in

new contexts, slowly and with
patience, the lack of skill in the
selection of words ought to dis-

appear. And while the engineer
may not—indeed is not likely to

blossom out into a litterateur of

rare ability, he might at least at-

tain that working knowledge to
enable him to translate his ex-

periences into interesting words.
The engineer who wants to get

ahead finds that a considerable
amount of his time is being de-
voted to writing, for his own bene-
fit to begin with and then for other
engineers and for less technical
readers. If the writing is not effec-

tive and forceful, and if it does not
mean what the writer intends,

readers who may be specialists in

their fields will have little con-
fidence in the authoritv of the ar-

ticle or its significancé. Neither

employer nor employee will be
persuaded or convinced.

If pursued in the right way,
technical writing—as any other
writing—can be an interesting

pastime. The twin performance

—

the execution of the work and its

expression in words—ought to run
parallel, or in close sequence, to

enable the author to maintain
regularity, uniformity, precision

and balance—qualities which, ac-

cording to Matthew Arnold, should

characterise any piece of good
writing. In this are, or should be,

combined science and art, the one
rationalising and the other em-
bellishing, making the organization

and presentation of the whole work
fascinating.

It is necessary to plan any piece

of technical writing. Ideas have to

be arranged. The article must start

with facts known to the reader and
lead to less known fields. A definite

attitude towards the reader is

necessary — an opinion of how
much he is likely to know, and
how much he is capable of taking

in. A certain workmanlike ability,

if not facility, can come fairly

quickly if three basic rules are ob-
served. First, simplicity of expres-

sion. Second, the writer must mean
what he says. Third, the writing

must have a head, a body and a

AIRCRAFT RUNWAY
The Engineer, v. 200, n. 5201,

Pools of water on aircraft run-

ways are a source of danger to

aircraft landing at high speeds, and
for this reason a machine for dry-

ing runways of aerodromes after

rain storms has been developed

and built.

The machine consists essentially

of a fabricated steel frame mount-
ed on four pneumatic wheels at the

tail—a clear announcement of the

purpose, a logical development of

the subject, and a brief summary,
repeating the main points of the

article with deductions, if any.

A last word. After the article is

written out, the writer should, in

every instance, try to edit his writ-

ten words. And then he will ap-

preciate too the hard task before

an editor, that is, an editor who
takes his work seriously—for not

ali editors of technical journals do
this. He should check for gram-
matical correctness, examine his

vocabulary, and eliminate verb-

osity—see if he cannot substitute

'The meter was read' for 'The read-

ing of the meter was taken'.

Unfortunately, the lack of atten-

tion paid to training in technical

writing in the universities has left

the young engineer unconscious of

the importance of his written

words. He is not made aware that

words are necessary to explain his

works. He takes pride in his deeds
but is not embarrassed at his lack

of elementary literary skill.

There is a demand everywhere
today for the engineer-writer who
can effectively describe technical

products and processes not only to

the other technical men but also to

the layman.
If the engineer approaches his

writing as a challenge to his judg-
ment, knowledge and accuracy as

well as literary skill, articles will

be better and better written.

DRYING MACHINE
Sept. 30, 1955, pp. 485/86.

rear and three similar wheels on a
castor head at the front. It is 13
ft. long overall by 6 ft. 4 in. wide
and 3 ft. 10 in. high and is designed
for towing by a tractor. Mounted
on the frame is a totally enclosed
steel tank of 400 gallons capacity,
and there is a separate power com-
partment at the front.

In the power compartment a 3
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h.p. engine drives a suction fan to

create a vacuum in the tank. De-
pending from the rear of the tank
is a squeegee, which is spring load-

ed into close contact with the sur-

face of the runway, and runs across

the full width of the machine. A
slot above the rubbing surface

along the front of the squeegee

opens into a duct leading into the

tank, so that as the machine moves
along the water pushed up in front

of the squeegee is sucked up into

the tank. When the water in the

tank reaches a pre-determined
levei it actuates a cut-out switch

By 1980 nuclear power plants

may account for as much as 10 to

15 per cent of the total electrical

generating capacity in Canada. Al-

though by that year water power
will still be the principal source

of electrical energy in this country,

thermal generation will have risen

from negligible proportions of a
few years ago to at least 30 per
cent of the installed capacity.

A third to a half of this thermal
generation will be by nuclear

plants in spite of the fact that

Canada has an abundance of coal

that can be sti-ip-mined in certain

regions, and large reserves of

petroleum and natural gas. Costs
of conventionally produced electri-

cal power are expected to rise

despite significant improvements
in long-distance transmission and
further advances in the efficiency

of central electric stations burning
conventional fuels.

The most attractive feature of

nuclear power is low fuel costs.

They may be such as to make the
economics of future atomic energy
plants resemble more closely those
of Canada 's existing hydro-electric

installations rather than those of

steam plants burning coal or

petroleum.

Nuclear energy will not be com-
petitive anywhere in Canada until

its price has fallen below 8 mills

($0.008) per kilowatt-hour. At 7

mills ($0.007), it might be able

to compete with hydroelectric or
with coal-fired steam power but
demands for nuclear power at this

price would be limited. The high-

ly-developed power-consuming re-

gion of Southern Ontário, where
imported coal will soon be the only
alternative to hydro, could absorb

to stop the engine and prevents

excess liquid being drawn into the

fan compartment. Baffle plates are

fitted in the tank to prevent water
surge as the machine is drawn
along.

When it is required to move the

machine over dry patches on the
runway or take it away after dry-

ing is completed a lever at the side

is operated to raise the squeegee
clear of the ground. The makers
state that the machine is capable
of removing water at a rate of 100
gallons a minute from a runway
under normal conditions.

large blocks of power at 6 mills

($0.006) without creating even a
temporary surplus of generating

capacity. Various engineering and
economic studies under way at

Chalk River suggest that nuclear

plants capable of such performance
will be under construction within
the next 10 years.

The average annual rate of

growth of total demand for electri-

cal power in Canada is now about
six per cent per year. Consumption
could be expected to increase three-

fold to four-fold or more during
the next 25 years. Domestic sup-

plies of oil and natural gas are

emerging as deterrents to the use

of electrical power for steam-gen-

erating and other heating purposes.

Furthermore, if inexpensive nu-

clear power becomes available in

from 20 to 30 years time, a large

part of Canada's established de-

Main purpose of the handbook
was to isolate ali similar, but not
necessarily identical jobs based on
the predominant function of the

job regardless of the job classifica-

tion.

Because of the manner in which
job titles had been applicd over
the years, it became a burden-
sorae task to gather information

for grievances and to compile and
correlate data for establishing job

classifications. In the past it had
been the custom for the foremen
to apply titles of their choosing.

This resulted in a conglomera-
tion of titles for jobs performing
the same work within or between

mand for new increase in power
would disappear, for there would
arise the tendency to locate certain

heavy power-using industries, such
as the refining of aluminum, close

to the principal industrial markets
of the world. On the other hand,
C a n a d a's increasing population
seems likely to be forced to in-

crease its productivity and thus
use an increasing amount of power.
While the annual rate of growth
of consumption may, therefore,

decline from its present levei of six

per cent to about four and a half

per cent in the 1970's, annual in-

stallations varying between one
million and two million kilowatts

will still be required throughout
the 1960's and 1970's.

The need for heavy water for

Canada's nuclear plants will be
several times the nation's present

production capacity. What would
be a sizeable segment of the coun-
try^ chemical industrial may
therefore have to be created sim-

ply to satisfy this large and rapid-

ly expanding demand for a new
material.

Production of natural uranium
for domestic consumption, appar-
ently, would have to run into tens

of millions of dollars a year. Even
if new methods are discovered for

the manufacture of heavy water at

appreciably lower costs, the ex-

penditures might reach an annual
levei of from $40 million to $50
million twenty-five years from now.
Outstripping these expenditures
would be the outlays on generating

plant, machinery and equipment

—

capital investments that might
reach into the $100 million-a-year

category by 1980.

plants, divisions and departments.

As a result, an attempt at stan-

dardization was made in 1947.

This initial effort was far from
successful; the actual number of

titles increased rather than de-

creased.

In 1951 the industry's coopera -

tive Wage Burcau established The
Standard Title and Code Com-
mittee to set up a standardized

system for salaried, clerical and
technical jobs. Successful in this

effort, the committee reviewed ali

production a n d maintenance
(hourly paid) jobs in 1952 and
in January 1953 the present hand-
book was established.

CANADA'S FUTURE BRIGHT FOR NUCLEAR POWER
Electrical Digest, v. 24, n. 8, August 1955, pp. 42/44.

JOB TITLES: HOW STEEL CLEANED HOUSE
The Iron Age, v. 176, n. 12, September, 1955, p. 71.
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SCIENCE AND
The Engineer, v. 200, n. 5197,

Science is simply the record, en-

shrined in the literature, of the
system of knowledge and of the
conceptions correlating parts of

that system.

It is fundamental that such
knowledge cannot be based on
dogma or authority of any kind,

nor on any intuition or revelation,

unless indeed it be of the Book
of Nature that lies open before our
eyes. It is inherent in the philoso-

phy that the record may be im-
perfect and the conceptions erron-

eous; the potential fallibility of our
science is not only acknowledged
but insisted upon.

Where the material can be
directly apprehended by our senses,

there can be little doubt as to the
validity of the record, though it

may need some adjustment of

errors of observation and of the
value of any magnitude that is in-

volved. The uncertainties are then
largely concentrated on the con-
ceptions and generalisations which
have been based on the ascertained
facts.

Justification of scientific theory
has been obtained by the success of

predictions and by the unantici-
pated convergence of more than
one line of approach. In ali the
cases the degree of coincidence be-
comes so great as to carry convic-
tion that we have been vouchsafed,
if not the whole truth, at least

something very closely related to it.

There is no philosophical line of

demarcation that separates one
branch of learning from another
though the demeanour of many
so-called humanists suggests that
they perceive one. It is opportune
to add another voice of protest
against the often repeated asser-
tion, that "culture" is the preserve
of students of some particular
branches of knowledge, and is

denied to others. What is meant
by "culture"? If it is the ability to
think clearly and to express
thoughts in language, what evi-

dence is there that physical and
biological scientists lack these
qualities?

Before straying too far from
actual science I would like to say
something about the use of specu-
lation, which should always arise

from some correlation which was
hitherto unknown or unnoticed, or
the significance of which has been
únderestimated, or thought to have

THE SCIENTIST

September 2, 1955, pp. 323/24.

been únderestimated. In the early

stages it may be discouraging to

study the literature; one can al-

ways find reasons there for believ-

ing that a new idea is not worth
pursuing, or for that matter for

saving oneself the trouble of doing
an experiment. Later, having
worked up an internai, self-gener-

ated pressure of enthusiasm, it is

obligatory to face the hard facts

already on record. Then, instead

of weakly accepting a rebuff we

shall at least put up some fight

with "but on the other hand it

might be that ."

An important aspect of science

is its universality, and its fully in-

ternational character only rendered

possible by the axiomatic freedom
it enjoys from authority and
dogma. The brotherhood of scien-

tists is a reality. It is fortunately

not unique; there is a similar

fraternity among sportsmen, musi-

cians, chess-players, and other

categories of enthusiasts, not en-

cumbered by the so-called ideolo-

gies.

WATER-ACTIVATED BATTERIES
The Times Review of Industry, September 1955, p. 39.

One of the most interesting ad-

vances in storage batteries is the

recent utilization of a novel elec-

tro-chemical principie in the design

of cell units for "one shot" and
emergency applications. Such a

battery had to be small, light and
unfailingly reliable even after years

of idleness in ali climatic condi-

tions—a requirement which ruled

out the use of dry batteries. The
new water-activated units achieved

this combination of virtues so suc-

cessfully that they have now been

developed for many other related

applications. A typical example
from the new range of water-

activated cells consists of special

dry-charged plates of cuprous

chloride designed to suit the par-

ticular application—which remain
completely inert while protected

from moisture by sealing tape or

some similar means. In an emer-

gency, the tape is ripped off and
as soon as the plates come into con-

tact with either salt or fresh water,

the battery is energized. Once be-

gun, the discharge then continues

until the capacity is exhausted. A
battery of this type has outstand-

ing advantages for "one shot"

emergency applications. It can be

used for high discharge rates for

relatively short periods, or for low-

rate work over longer periods and
has in either instance an outstand-

ing high performance for its weight

and volume. Protected from mois-

ture, it remains completely inert

under widely varying temperatures

and humidities for an unlimited

period. A number of water-activat-

ed batteries of different sizes and
capacities has been developed,

most of them employing cuprous

chloride and magnesium electrodes.

BRASS-POWDER STRUCTURAL PARTS
IN PRODUCT ENGINEERING

Mechanical Engineering, v. 77, n. 9, Sept. 1955, pp. 762/65.

The domestic production of

metal parts from powder is not

new. Practically ali metais can be

made into powders, but those most
widely used for powder metallurgy

today are iron, copper (largely

mixed with tin to produce bronze)

,

and bra*ss. Brass was a late starter

in the field of powder metallurgy

and, consequently, the qualities of

this powder for the pressing and
sintering of structural parts are not

so well known as those of some
of the more firmly established

metais.

It was not long ago that the

production of satisfactory brass-

powder parts was considered to be

extremely difficult, and few fabri-

cators were willing to tackle the

problem. The production proce-

dures have now developed, how-
ever, to a point where the majority
of fabricators can turn out excel-

lent brass-powder parts, and con-
sequently their fields of application

are rapidly expanding.

The fact that a considerable
number of new brass-powder ord-

nance parts are now specified is a
further indication that this method
of production has become firmly
established.

Parts Well-suited to Production:

1. Cylindrical, rectangular, or
irregular shapes which are relative-
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ly thick (up to 1 in.) and which,

in general, do not involve large

variations in cross-sectional dimen-
sions and do not have a length-to-

diameter ratio exceeding 2^2 to 1.

2. Parts with surface indents or

projections on tops or bottoms.

3. Parts with simple flanges or

projections at one end.

4. Parts with splines, gear teeth,

or knurling.

5. Parts with holes, counter-
bores, slots, or keyways.

It is good practice in designing
brass-powder structural parts to
avoid the following:

1. Narrow or deep splines.

2. Feather edges.

3. Sharp corners at the junction
of the flange and body on flanged
parts and other stepped designs.

Brass is exceeded only by the
iron-copper alloys from the stand-
point of tensile-strength, under
comparable production conditions,

and brass has much better elonga-

tion than the other commercial
metais. It might be said that, when
compacted and sintered under
well-controlled conditions, brass-

powder parts are generally com-
parable in physical and mechanical
properties to brass castings. As re-

Spot welding with an inert-gas-

shielded are is not a new concept.
Spot welding, which utilizes a non-
consumable tungsten electrode

with inert-gas shielding has proved
an extremely valuable production
tool. However, it does have limita-

tions. For one thing, it is limited

as to the thickness of materiais
which can be joined. Another
limitation is that it can be applied
only to clean surfaces. Further-
more, this process adds no filler

metal. Consequently, gaps or poor
fit-up results in sinks or cavities.

Consumable-electrode inert-arc

spot welding has been developed in

order to overcome these shorteom-
ings. Basically, the mechanics of

this process are the same as those
of the consumable-electrode inert-

arc welding process, itself. In both,

an are shielded with inert gas is

established between the weldment
and a consumable filler wire. Here,
however, most of the similarity

ends. For in the spot-welding pro-

cess, the ignition and extinction of

the are must be more precisely

lated to wrought brass, the

strength, hardness, and wear re-

sistance of powder parts are more
nearly equal to those of dead-soft

annealed brass than to those of

cold-worked stock. But the pro-

perties of parts made from wrought
brass may be approached by re-

pressing.

As an example of successful ap-

plication of brass-powder struc-

tural parts, consider one which is

never far from our finger tips

—

the dial mechanism of the latest

telephone handsets. Three parts

perform the important function of

controlling the rotational speed of

the dial and these vital parts are

made from brass powder. They are

the matching governor weights and
the drive bar, in which close còn-

trol of both weight and dimension-

al tolerances are imperative to ef-

ficient performance.

The powder-metallurgy process

was easily the lowest-cost method
of producing these parts. Although
the shapes require relatively com-
plicated tooling substantial savings

over any alternative method result,

because secondary operations are

not needed to produce finished

parts. Production rates of 1000 per

hour per set of tools make for

further economies.

controlled. Usually the are current

density and voltages used are high-

er than those in the conventional

process. The weld puddle develops
and solidifies rapidly. Intense local

heat develops instantly; but as the

are exists only briefly, the total

heat input is rapidly quenched by
the surrounding metal.

Present Limitations

At present, the consumable-
electrode inert-arc spot-welding

process can be used on carbon
steel, stainless steel and copper-

bearing alloys. Aluminum is omit-

ted from this list due to some diffi-

culty in obtaining consistency in

starting. It is extremely important
that starting consistency be ob-

tained if uniformly good results

are to be expected. the consumable-
electrode spot-welding process can

be used on metais up to about

Vs-in. thick in the downhand posi-

tion. On thicknesses of % m - or

thicker, it is necessary to plug weld.

The fit-up of the materiais being

welded does not constitute the

problem it does in the tungsten
electrode welding process. This is

because filler metal added in the

consumable-electrode spot-welding

process can bridge the gap between
the pieces. In fact, in many cases,

it has been found that higher shear

strength oceurs with the consum-
able-electrode process when a slight

gap exists. This is probably due to

the ease with which the filler metal
can flow over the lower plate and
thereby effect a larger interface

nugget. When larger interface nug-
gets cannot be obtained with the

consumable-electrode process with-

out burning through the lower
plate, multiple cycling has been
found useful.

Comparison to Other Processes

Generally, consumable-electrode
inert-arc spot welding must be re-

garded as a supplement to other

existing spot, plug and stud weld-

ing methods. The tungsten-elec-

trode spot-welding process is still

to be preferred on very thin ma-
teriais, where it is cheaper and does

not have the buildup or button
which oceurs with the consumable-
electrode process as a rule. How-
ever, consumable-electrode spot

welding does have advantages in

that fit-up is not a problem and in

that it can be used over a very
wide range of thicknesses.

Manual plug welding may still

be preferred in some cases where
the plug is extremely large or

where it is necessary to get a high

degree of manipulation of the pud-
dle in order to eliminate cold shuts

or slagging. The consumable-elec-

trode process may supplant some
applications in which stud welding

is now used. For tack welding, con-

sumable-electrode spot welding of-

fers an extremely valuable tool.

Consumable - electrode inert-arc

spot welding can be applied easily

and quickly to a variety of produc-

tion problems. The process is now
being used in ali positions on car-

bon, stainless and galvanized steels

as well as on copper-bearing alloys.

Its future growth will follovv

three major paths: First, it will

serve more and more as a useful

supplement to older methods of

spot, plug and tack welding. Sec-

ond, its inherent quality-control

properties will help to make it an
adjunct to automation-production
operations. Finally, it will very

possibly find use in applications

which cannot be adequately han-

dled by any other presently known
welding method.

CONSUMABLE-ELECTRODE INERT-ARC SPOT WELDING
The Welding Journal, v. 34, n. 9, September 1955, pp. 839/45.
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Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

No Engineers Required

Members of the Institute may
have noticed that within the per-

sonnel of the Royai Commission on

Canada's Economic Prospects there

is no engineer. They may have no-

ticed also that the terms of refer-

ence for the Commission include a

study of the "future developments

in natural gas, power . . . the need

for more roads, hospitais, schools

and universities, a survey of Can-
ada^ energy resources and raw
materiais".

The Council of the Institute also

observed this incongruity and in-

structed the general secretary to

draw it to the attention of the

Prime Minister, with the suggestion

that the work of the Commission
would be expedited and increased

in value if the Commission were
strengthened by the addition of an
engineer experienced in such mat-
ters. Such a letter was written, but
the Prime Minister replied that in

his opinion the Commission was
already competent to handle the

situation satisfactorily.

In his own words Mr. St. Laurent
said "the Government endeavoured
to choose persons with as compre-
hensive experience as possible in

Canada's development in ali áreas.

. . . It is confidently expected that
those who were selected have the
qualifications for making a thor-
ough survey of the nation's pros-

pects." Also he stated that one of

the commissioners was an engineer.

The Commission is composed of

an accountant, three lawyers and
a forester. (In Quebec a graduate
in forestry from Lavai may call

himself a forest engineer, but
graduation from such a course does

not meet the requirements for reg-

istration under the engineers act.)

One might be excused for wonder-
ing how they acquired a "compre-
hensive experience" in such things

as natural gas, power, roads, and
raw materiais and the energy re-

sources of the country.

The gentlemen of the Commis-
sion ali enjoy an excellent status.

No one would criticize them per-

sonally. It is more than likely that
they too are puzzled to find that

they are supposed to study and re-

port on things so foreign to their

experience.

In order to get this thing into

proper perspective, suppose the

Commission had been established

to study and report on the rewrit-

ing of the North America Act or

the Criminal Code. Is it possible

that the government would have
appointed a commission consisting

of an accountant, a medicai doctor

and three engineers? And if they
had, what would the lawyers and
the press have said about it? There
is no need to ask.

Or suppose the subjeet to be
studied included the medicai care

of indigents, or the mentally ill

or the study of contagious dis-

eases, would the government have
made up a commission of an archi-

tect, an engineer and three law-
yers? How would the medicai doc-
tors and the press have received

such a commission? Here again
there is no need to ask. Neverthe-
less the case under discussion has
much in common with these hypo-
thetical cases.

Engineers in Engineering Work

It is apparent that there is still

much to be done to impress some
influential people with the fact that
engineers are the ones best quali-
fied to do engineering work. No one
would want to belittle the other
learned professions. On the con-
trary it is probably a compliment
to them to suggest that they are
so well informed, so expert in their

own fields that they should not be
expected to know anything about
some other field which is equally
specialized.

It is hoped that in spite of the
handicap, the Commission may
make a useful report on these sub-
jects, which in the minds of many
are the most important of ali mat-
ters included in the terms of ref-

erence.

Cover Picture

The cover picture shows the first Canadian installation of an

automatic device that parks locked cars mechanically "untouched

by human hand". This unit is situated in Montreal.

Photo couríesy of Automatic Parking Inc.
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Library Regulations Changed

Recently Council has approved
several changes in the regulations

for the Institute library. These
changes were submitted by the

Library and House Committee at

the request of the librarian.

Some of the changes are quite

important and ali are intended to

make the use of the library more
simple. Principal among them is

the abolition of the $5.00 deposit,

which has been required up to now,
and the reduction in the penalty for

overdue books from 25c to 10c a

day.
Here are the regulations as they

stand now with the changes in-

corporated in them:

1. Hours: Monday to Friday—
9 a.m.-5 p.m.

Saturdays

—

9 a.m.-12 noon

2. Two books, periodicals or

pamphlets (or more at the

discretion of the librarian)

may be borrowed at one

time.

3. The loan period is two weeks,

but this may be extended,

on application, for a further

two weeks if the material is

not in demand. Out-of-town
members may add mailing
time.

4. A fine of ten (10) cents a day
will be charged on overdue
books.

5. Requests for a book must be
made in person, by téle-

phone, or by letter, and
members are personally re-

sponsible for items charged
out in their names.

6. No charge is made for the li-

brary service and the cost

of sending books by mail
will be paid by the Institute,

but the cost of returning

books must be borne by the

member.

7. Short subject bibliographies are

compiled on request. When
placing these requests, please

give as much detail and
background information as

possible.

8. Any book or pamphlet may be

ordered through the library,

as may subscriptions to peri-

odicals of other engineering

societies. Please make no
payments in advance.

9. Non-members may consult the

library. but may not borrow
material. Please address ali

requests to The Library.

The Engineering Institute of

Canada has one of the finest engi-

neering libraries in North America.

It is staffed by a group of four

competent people, including profes-

sional librarians.

Members outside of Montreal are

reminded that the library is just as

much for their use as for those

living within the city. The same
services can be given to non-resi-

dent members through the mail as

can be given direct to those close

to Headquarters. Now that the

•15.00 deposit has been abolished,

the facilities are even more readily

available by mail than they were

in the past.

It is believed the library can give

to Canadian engineers a better ser-

vice than they can obtain else-

where. To those who have not used
it previously it is suggested that

the solution of many of their prob-

lems may lie in the use of this

service.

Custodian for

Memorial
At the November meeting of

Council held in Winnipeg, Council

agreed that the Ottawa Branch be

asked to act as custodians of the

recently unveiled monument to

Colonel By. A letter has been re-

ceived recently addressed to the

Council in which the Management
Committee of the branch have

agreed to accept this responsi-

bility.

HELP WANTED
Due to the retirement this summer of Colonel H. G. Thompson

the Institute is seeking an assistant general secretary to be located

at Headquarters in Montreal. The position carries excellent pros-

pects for development on a permanent basis.

Applicants should have ability and experience in

meeting people, in public speaking, and in writing.

Personality is important. Experience in organizing, in

conducting meetings and in oflfice routine is essential.

Experience in editing can be used to good advantage.

Membership in the Institute is not essential but naturally a

preference will be given to members. Persons who have been active

in Institute affairs will also have an advantage.

Age requirement is not fixed rigidly but applicants

should be over thirty-five and under fifty.

This is a good opening for a person who is ambitious and ener-

getic. Please mail applications with full particulars of education

and employment experience to:

The General Secretary

The Engineering Institute of Canada

2050 Mansfield Street, Montreal
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Ontário Association OfficersIt is an important thing to have

someone or some organization take

a special interest in the mainten-

ance of a memorial. Very often

such things are erected amidst

great enthusiasm and then within

a surprisingly short time they are

forgotten and neglected. It is the

hope of Council that by making
this the special responsibility of

the Ottawa Branch such a fate

will not await Colonel By and his

fountain.

Of course the Institute is for-

tunate in having the Federal Dis-

trict Commission so vitally in-

terested in the memorial. It was
erected on F.D.C, territory and in

a location selected by them. The
task of the Ottawa Branch as cus-

todians will be minimized by vir-

tue of the assistance and the in-

terest of the Commission; never-

theless it is nice to have the

double assurance which has now
come from the Ottawa executive.

Branch Scholarship

A short time ago word was re-

ceived from the Vancouver Island

Branch that they had awarded
their first a n n u a 1 scholarship

amounting to $100.00. It has been
awarded to Howard A. Grant of

Duncan, B.C., who is now a first

year student at the University of

British Columbia.

It is rather an unusual thing to

find an annual scholarship of this

amount being given by so small a

branch. The funds were not raised

specially but were taken from the

branch 's regular revenue.

The basis upon which the

award is made is left to the com-
mittee on prizes and scholarships

at Victoria College. The only
stipulation is that the recipient

must be an outstanding student
and be proceeding into an engi-

neering course at an approved uni-
versity. The branch has been in-

formed that the committee has
made the selection, not only on
the basis of scholarship but as

well on character, leadership, con-
scientiousness and potential in his

chosen profession.

Here is a real contribution to-

wards the development of the pro-
fession. If other branches are in-

terested in following this good
example, there is no doubt but
that the executive of the Vancou-
ver Island branch would be very
glad to pass on the full details of

their thinking and of their exper-
ience.

Merritt W. Hotchkin, Kirkland

Lake mining executive is the presi-

dent of the Association of Profes-

sional Engineers of Ontário, suc-

ceeding John R. Montague, m.e.i.c,

of Toronto.

As chief executive officer of the

Association, Mr. Hotchkin, with

the new council, will guide the

body's policy-making throughout

the present year affecting the more
than 14,000 members in the prov-

ince. The new president, well-

known in Canadian and U.S. min-

ing circles, is engineer-in-charge,

outside exploration, for Wright-

Hargreaves Mines Ltd.

Also named to the executive

were John H. Fox, m.e.i.c, general

sales manager, Minneapolis-Honey-

well Regulator Co. Ltd., Toronto,

as first vice-president, and C. T.

Carson, vice-president and produc-

ing manager, Hiram Walker &
Sons Ltd., Walkerville.

Serving on council during the

year will be two representatives

from each of the five branches of

engineering. They are:

Civil Branch: Tullis N. Cárter,

m.e.i.c, Toronto vice-president and
general manager, Cárter Construc-
tion Co., and Joseph H. Irvine,

m.e.i.c, Ottawa, of James F.

MacLaren Associates

;

Chemical and Metallurgical

Branch: Gordon W. Ames, m.e.i.c,

Sarnia, sénior design engineer,

Polymer Corp. Ltd., and Patrick E.

Cavanagh, director, engineering and

metallurgy, Ontário Research

Foundation, Toronto;

Electrical Branch: John W.
Holmes, design engineer, Canadian

General Electric Co. Ltd., Peter-

borough, and John H. Waghorne,

engineer-in-charge, electrical re-

search dept., Ontário Hydro-elec-

tric Power Commission;

Mechanical, Aeronautical and

Industrial Branch: John H. Ross,

m.e.i.c, Toronto, consulting engi-

neer; and William D. Sheldon,

Jr., m.e.i.c, president and chief

engineer, S h e 1 d o n s Engineering

Ltd., Galt;

Mining Branch: M. S. Fother-

ingham, m.e.i.c, president and gen-

eral manager, Steep Rock Iron

Mines Ltd., Steep Rock, Ont., and
Charles P. Jenney, chief geologist,

The American Metal Co. Ltd.,

Toronto.

The Association's permanent
officers are: T. M. Medland,
executive director; Murray Muir,
secretary-treasurer and registrar,

and T. C. Keefer, m.e.i.c, field

secretary.

The new president of the Association of Professional Engineers of Ontário,
M. W. Hotchkin (right), with three prominent members. From left, they are:
John II. Fox, M.E.I.C, Toronto; Richard L. Hearn, M.E.I.C, who was awarded
the Association's highest honour, the Professional Engineers' Medal; and

James A. Vance, M.E.I.C, Woodstock, Ont.
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Two 335-foot transmission towers at
Cornwall, Ont., are associated with
facilities which will provide inter-
connection between Canadian and
U.S. powerhouses of the St. Lawrence
power project.

jãSWMMS

St. Lawrence Seaway

and Power Project

The Engineering Journal reviews the

progress of the St. Lawrence Project.

Progress by Ontário Hydro

At the end of December, track

laying operations had commenced
on the relocated section of the CNR
double track line which will skirt

the flooded area. This eventual 40-

mile stretch of track will take the
railway line around the headpond
area from Iroquois to Cornwall.

Meanwhile significant progress

had been made in various sections

of the railway relocation project.

More than half the grading had
been completed, while installation

of culverts was well advanced and
ditching operations also had been
progressing favourably.

Commencement of the track lay-

ing operations for the railway line

significantly coincided with work
on the relocation of No. 2 highway.
The highway work had been com-
pleted for 7.2 miles between Corn-
wall and Moulinette area, and the
raain stream of through traffic had
been routed away from the work
area. This had aided construction

work in general in the vicinity of

the power house and the adminis-
tration area.

Building operations at the St.

Lawrence transformer station had
been impressive in the past few
weeks. The various structures and
buildings were taking shape and
the whole area showed rapid de-
velopment. The 115-kv. area which

will largely be taking over the

function of the Cornwall trans-

former station was well advanced.
The Cornwall transformer station

presently is distributing power to

the immediate district and that

station will be dismantled soon to

make way for the new diversion

canal.

At the new St. Lawrence trans-

former station, about 70 per cent

of the total first stage work had
been completed by Hydro's own
forces. In the 115-kv. area of that

station, more than 80 per cent of

the work had been finished. The
relay building was ready for ser-

vice and two 25,000-kva. trans-

formers had been installed. Most
of the bus work had been com-
pleted.

O t h e r important installations

were being erected for full-scale

building operations in connection
with Hydro's half of the power dam
and power house. The main section

of the concrete batching plant had
been erected. This plant will pro-

vide concrete for the power dam
and it is expected that the concrete

plant will be in operation in

February.

Meantime, exeavation on the
powerhouse site and also grouting
operations were continuing favour-
ably. The liners for diversion canal

access tunnels were in place, part

of the aggregate conveyors were in-

stalled, the main part of the con-
crete batch plant had been erected,

with exeavation down to rock in

the wingwall and U-abutment áreas.

Traffic in the Cornwall canal had
been suspended for the winter, per-

mitting the continuous use of access

bridge at Lock 19.

Rehabilitation work extended
over a wide area during December.
At townsite No. 1, lot staking and
surveys progressed favourably. In
townsite No. 2, surveying of power
lines and water intake lines was
carried out, as well as the trans-

ferring of Bell Telephone cable and
local traffic lines.

In the meantime, some twenty
homes were moved into new Iro-

quois during December for a total

of over seventy homes relocated.

Work on building basements also

progressed favourably and was well

ahead of the moving schedule. At
the same time, the footings for the

shopping centre were constructed.

Work continued on grading and
gravelling roads and sidewalks in

new Iroquois.

Work on channel improvements
had been concentrated in the
Galops Island sector. It is esti-

mated that the quantity of material

removed to the end of the year
from the main cut was about
1,500,000 cubic yards.
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Extremely cold weather and the

holiday season slowed progress of

the project work somewhat during

Another milestone in the con-

struction of the power project was
passed with the opening of the

Barnhart Island bridge to traffic on
December 15, 1955. This was fol-

lowed by the start of removal op-

erations of the temporary pontoon
bridge from Hawkins Point to

Barnhart Island. Excavation quan-
tities for ali construction contracts

exceeded nine million cubic yards.

At year end, in the powerhouse
area, excavation continued, and
more than 130,000 sacks of cement
had been used here for consolida-

tion and cutoff grouting. The ac-

cess railroad had been completed
on Barnhart Island, with the access

highway opened to traffic. Driving
of piling for the baffles on the river

side of cofferdam Cl was completed
and the cells were being filled.

At Long Sault dam, concrete

placement continued until Decem-
ber 16, and was then closed down
for the season, with 31,000 cubic

yards in place. Construction plant

operations continued as the third

upstream gantry crane was being
erected. Excavation for the south
wing dike was resumed. In Cut
"F" excavation continued to pro-

gress rapidly, as approximately two
million cubic yards had been moved
to date.

At Iroquois dam, excavation for

the south abutment of the dam
structure at Rockway Point con-
tinued. Driving of piling for coffer-

dam cells and construction of dikes
were in progress. Placing of con-
crete in the dam continued, but at

a slower rate due to cold weather.

the month of December. The work
force was approximately 2,550

persons.

5000 cubic yards were placed to

date. At Massena intake, excava-
tion for Stage 1 construction con-

tinued as material was hauled to

controlled stockpile for the dike.

Channel improvement excavation
continued, wjth the excavation at

Red Mills nearly completed. Chan-
nel excavation by dredge at Chim-
ney Island was discontinued for

the winter on December 16, 1955.
Placing of concrete on the Barn-

hart bridge was nearly completed
and traffic was allowed passage
over the bridge as noted above.
Riveting for the Grass River
bridge was complete. Nearly ali

structures for the Long Sault canal
construction power line had been
completed and half the conductors
had been strung.

Preparation of engineering draw-
ings and specifications continued on
Schedule. Specifications were com-
pleted and issued during the month
for insulated wire and cable and
the fixed hoists for Massena intake.

On land acquisition, right of entry
had been 85 per cent obtained.
Reservoir clearing had been com-
menced.
Extremely cold weather and the

holiday season retarded work in

December. The work force during
the month averaged 3040 persons.

Reforestation and Parks

In an illustrated booklet pub-
lished in December by the New
York State Power Authoríty,
Robert Moses, chairman, has out-

lined the Authority's policy on
reforestation and landscaping

áreas adjacent to the works, in

part as foliows:
"In the construction of large

works such as the Seaway, there

is a tendency to postpone, mini-
mize and even forget serious con-
sideration of final improvements
such as trimming, reforesting, land-
scaping, recreation, esthetics in the
broad sense. . . . There will be no
such neglect on the St. Lawrence
The beauty of the river and its

benefits beyond commerce, indus-
try and utilities must be preserved
and enhanced. . . .

"We shall not forget reforesta-
tion of huge dykes and spoil áreas,
topsoiling and landscaping of

roads, water front and parks,
attractions for visitors, recreation
facilities for local people as well
as visitors, promotion of h i g h
standards of zoning and protec-
tion against eyesores. . . . Obvi-
ously some of this cannot be done
until the spoil áreas, dykes, dams
and powerhouse are almost com-
pleted. . . .

"The land acquisition proce-
dures for seaway and power in-
volve the co-operation of various
State agencies. . . . Also involved
are the International Joint Com-
mission, International Joint Board
of Engineers, International Joint
Board of Control, Bureau of Cus-
toms, Immigration and Naturaliz-
ation Service and others. . . . It is

perhaps the largest co-operative
venture of this k i n d ever at-
tempted.

"Certain problems, some of
which are annual and others of a
non-recurring type, are bound to
follow. There is no mystery as to
our policy. We have made it quite
clear that we do not propose to
assume the normal operating ex-
penses of the local communities. . .

Progress by NYSPA
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As to some of the more perman-
ent nnprovements requiring large

capital outlays, such as the badiy
needed sewage disposal plant in

Massena, we can be of consider-

able help. . . .

"The Authority reiterates that

its objective is not only to gener-

ate low cost power and to help

build the new seaway, but to con-

serve the natural beauty of this

magnificent river and to promote
the healthy development of the

entire frontage for industry, resi-

dence and recreation.

"The spoil áreas . . . subse-

quently will be seeded and por-

tions reforested with native pine

and spruce in carefully studied

arrangements so as ultimately to

produce naturalistic effects. Hard-
woods, which will reseed naturally,

will be allowed to develop with

the evergreens so as to create a

native forest cover. . . . The result

will be that of a strip of natural

woodland and open meadow áreas

along pleasantly curving dykes
that form the margin of the water-

front.

"The Federal Power Commis-
sion license provides for public

access to the power pool for re-

creation. To meet this provision,

the Authority is planning to pro-

vide access to the pool, including

boat launching ramps at reason-

able intervals. ... A waterfront

park is being planned for the vil-

lage of Waddington, that will in-

clude a playground and open áreas

for general park use. . . .

"The Authority will develop an
area now known as Wilson Hill

and situated about halfway be-

tween Massena and Waddington,
where many buildings may be re-

located. The Wilson Hill area will

become an island when the water

levei of the river is raised. . . .

Access will be provided by the

construction of a causeway. . . .

"In the meantime a permanent
beach, nearer Massena and reached
via Martin Road, will be con-

structed and will be ready for use

in 1959. . . . This beach, which
lies outside of the town of Mas-
sena, will be leased to the town
for a nominal sum to cover the

cost of maintenance and operation.

It is assumed that there will be
no problem in reaching an agree-

ment to insure satisfactory stand-

ards of operation and mainten-
ance. . . .

"The design of the St. Lawrence
State Park has been progressed

with particular emphasis upon the

use of the lake. ... A permanent
park headquarters, overlook shel-

ters and concession stands, and
camping and picknicking áreas, in-

clucung the necessary related struc-

tures, will be constructed as a part

of the project. . . .

"The power house will include

exhibition rooms, an auditorium,

a penthouse, and a promenade
overlooking the lake. Ample visual

and audible aids will be employed
to demonstrate the operation of

the project. An attractive approach
drive with automobile parking for

visitors will be provided. Overlooks
incorporated in the park are being

situated to show off the principal

features of the power project. . . .

"The main highway that leads

to Canada from Route 37 to the
Polly's Gut bridge will be taken
over by the State after completion

of construction and maintained as

a state highway. . . . The Author-
ity has authorized the acquisition

of easements for 1,000 feet each
side of the highway to protect

against the construction of adver-

tising signs and bill boards. . . .

A contract for construction of

St. Lambert lock and approaches
in the Lachine section of the sea-

way has been awarded to Mc-
Namara Construction Company
Limited, Pigott Construction Com-
pany Limited and Peacock and
McQuigge Limited, ali of Toronto,

in joint venture. The successfuí

bid, lowest of five tendered,

amounted to $7,399,472. The work
is to be completed by August 31,

1958. This contract is the twenty-
eighth to be awarded by the St.

Lawrence Seaway Authority and
brings the total value of these

contracts to approximately $57
million.

This lock is one of two locks to

be built in the Lachine section,

the other being the Cote Ste.

Catherine lock, on which construc-

tion began last fali. To be built

at the south shore end of the Vic-

toria bridge, the St. Lambert lock

will be the most easterly lock of the

seaway. SLSA is to build five

locks. The other two will be built

by SLSDC in the international

section.

The bulk of the work on the

St. Lambert lock contract extends

some 5,000 feet. It consists of con-

struction of the lock, together with
the excavation of the navigation
channel and construction of the

concrete walls which form the en-

trances to the lock. The contract

also includes 48-inch water supply
intake pipe for the city of St.

"It has been apparent to the
Authority and to some of the bor-

dering municipalities that a power
project of this magnitude will re-

quire the adoption of local regula-

tory measures to insure the orderly
expansion of the communities
affected. . . . The Authority does
not wish to interfere in any muni-
cipality's efforts to establish regu-

latory measures but is prepared

to lend technical and advisory
assistance through its staff and
consultants to any of the towns or

villages in the planning and zoning

of their communities.
"We have indicated three pos-

sible áreas between Massena and
Ogdensburg where industrial plants

and other commercial develop-

ments could locate advantageously.

These áreas are desirable because

of low cost power, convenient rail-

road facilities and frontage on the

seaway. Substantial acreages could

easily be assembled by industry

interested in locating on the St.

Lawrence. . . .

Lambert and the CNR, with con-

nection to existing intake works.

Quantities involved include excav-

ation of some 2,400,000 cubic yards

of material and some 405,000

cubic yards of concrete.

Key Construction Limited and
Deschamps & Belanger Ltée., both

of Montreal, in joint venture, have
been awarded a contract for a

building to house hydraulic models

at Vi lie LaSalle (St. Patrick

Street) near Montreal. Value of

the contract is $572,492. Construc-

tion of the building must be com-
pleted by the middle of May, this

year.

On December 6, 1955, it was
announced that Neyrpic Canada
Ltd. of Montreal had been awarded
a contract for the construction and
verification of hydraulic models of

Montreal harbour and of the La-
chine rapids and for various test

programs to be conducted on these

hydraulic models. The building will

house the models built and oper-

ated by Neyrpic Canada Ltd. This

building will be 267 feet long by
115 feet wide. Specifications for its

construction include steel structure.

concrete work, prestressed concrete

slab and also some asphalt flooring

and ali electrical, heating and
ventilating systems.

Officials of the St. Lawrence Sea-

way Authority visited the Panamá
Canal Zone, as guests of the secre-

tary of the Army of the United

Progress by SLSA
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States and the Saint Lawrence Sea-

way Development Corporation. The
purpose of the trip was to observe

the procedures of handling cargo

ships and the collection of tolls

through the Panamá Canal.

Tliey met at Washington, D.C.,

with the United States seaway
party, headed by Lewis G. Castle,

SLSDC administrator, and jour-

neyed by air together, leaving

Washington, January 18 for the

Panamá Canal Zone and returning

to Ottawa Januarv 23.

Progress by SLSDC

Low bid on a contract for the

Robinson Bay lock was submitted

January 10 to the Buffalo District,

US Corps of Engineers, construc-

tion agent for SLSDC, by a joint

venture Morrison Knudson-Walsh-
Perini group, at a price of $20,-

172,451, the lowest of six bids.

The lock will be located about

three miles east of Massena, being

the furthest upstream of two locks

on the Long Sault canal, the 10

mile channel south of the Long
Sault rapids, the biggest man-made
ditch on the seaway.

The structure will be of the con-

crete gravity type 860 feet long,

80 feet wide, and will have a 49

foot lift. The walls will be from

105 to 115 feet high. Approach
walls will be % of a mile in length.

It is the first major SLSDC con-

struction project, most contracts

already awarded having been for

excavation projects. Completion is

called for in May 1958.

Ogdensburg Bridge

In an exchange of correspond-

ence late in December respecting

the subject of the Ogdensburg
bridge, Lewis G. Castle SLSDC
administrator stated in a letter to

Hon. Robert Moses, NYSPA chair-

man, that he felt the bridge may
become an eventuality, but the

timing of it s construction may have
to be delayed until a later date

when traffic count can be more
accurately determined, and thus

possibly provide a larger revenue
bond issue to furnish funds for a

larger percentage of construction

cost.

The suggestion of a highway over

the Iroquois control dam, he add-
ed, did not appear a good alterna-

tive, because of the 25 mile distance

to be travelled between Ogdensburg
and Prescott. Moreover, it would
involve building two bridges in the

Iroquois lock and a similar installa-

tion at Point Rockway, should the

United States at some time in the

future build a parallel lock at that

location. He questioned if the

Canadian Seaway Authority would
consent to the bridge installation.

In his reply to Mr. Castle, the

Hon. Robert Moses, commenting
that the two authorities were in

substantial agreement regarding

the Ogdensburg bridge, pointed out

SLSDC and 1NYSPA have a lim-

ited scope of activities defined by
law, license and bond indentures.

They were not directed or even

authorized to take on or expedite

the construction of the Ogdensburg
bridge.

Other Seaway News

After receiving final submission

on the issue of excluding British

ships from trade between Canadian
ports on January 11, the Royai
Commission on Coastal Shipping

adjourned to write its report to the

Federal Government. There was no
indication of when this might be

completed.

( reneral manager W. J. Fisher of

the Canadian Shipowners Associa-

tion, representing operators of

Canadian owned deep-sea ships,

proposed a middle course between
extremes of opinion ranging from
frçc British access to coastal trade,

l.o outright exclusion of ali but

Canadian-built and owned ships.

He suggested that on inland

waters the all-Canadian coastal

trade be limited to ships owned in

Canada but registered anywhere in

the Commonwealth. Exclusion of

British shipping, he said, would
give Canadian shipping a monopoly
through which it could well price

itself out of the market, and thus

be self-defeating. For the assist-

ance of shipyards he suggested fed-

eral sponsorship of a shipbuilding

program for ocean going ships.

Vice-president Arthur Simard of

Marine Industries called for re-

striction of trade to Canadian built

and owned vessels as a means of

helping Canada's shipping and ship-

yards. Elimination of the coastal

privileges now given British ships

would ensure survival of Canada's
shipbuilding industry.

Partial Lachine Development

It is reported Hydro-Québec is

studying alternatives to the origin-

al idea of a single stage develop-

ment for the full 1,200,000-hp

potential of Lachine power immed-
iately below Victoria bridge, which
involves difncult problems respect-

ing transportation arteries across

the river.

One possible alternative being

considered is a two stage develop-
ment, with the first stage a dam
and power house at Heron Island

in the Lachine rapids and opposite

Côte St. Catherine. This first stage

would develop the larger half of

the available power in the Lachine
section, leaving the remainder to

be built at a later date below the

Laprairie Basin. Construction at

Heron Island might also provide a

means of controlling the levei of

Lake St. Louis if and when
necessary.

Air view of excavation on overland navigation channel near
Cote St. Catherine. Heron Island at Lachine Rapids, in
background, is probable location for upstream of two
future power developments by Hydro-Quebec.



Newsletter for Branch Members
Recently headquarters has

received a copy of a newsletter
issued to their members by the ex-

ecutive of the Belleville Branch. It

seems such an excellent idea that
it is now being passed on to other
branches in the hope that they too
may find it of interest and value.

The letter comes on two pages
and is in letter press form. How-
ever, a mimeographed letter might
be equally acceptable if it should
be more convenient to other

branches to print it that way.
Among other things the letter

tells of the proposed program for

the following season and gives the
numes of the members of the ex-

ecutive committee. It then goes on
to talk about prizes available to

members and also devotes consid-

erable space to talking about the

professional development course.

Incidentally, the Belleville Branch
has made an excellent showing in

these P.D. courses.

Reference is made to the Cana-
dian Committee on Counselling in

Engineering and Science and the

representative of that committee in

the Belleville Branch. It suggests

that any persons who desire coun-

selling in these matters should get

in touch with the representative.

The letter concludes with the

request that members will not hesi-

tate to send in their comments on

the letter and on the branch activ-

ities. The executive hopes that

through the contacts made by the

newsletter, members will be en-

couraged to take a closer interest

in branch affairs.

The executive of the Belleville

Branch is to be congratulated on

this enterprising effort.

Joint Boiler Meeting, Montreal, June

Some of our readers may remem-
ber that a meeting of the ASME
Boiler Code Committee was held

in Toronto in the spring of

1952. This year they are coming

to Canada again, but this time

for an even larger and more im-

portant gathering. Once each year

the National Board of Boiler and

Pressure Vessel Inspectors of the

United States meets jointly with

the ASME Boiler Code Commit-
tee in a centre other than New
York. For 1956 this meeting will

be held in Montreal.
Arrangements have been made

on behalf of C. O. Myers, secre-

tary-treasurer of the National

Board for the meetings to be held

at the Windsor Hotel, Montreal,

on June 19, 20, 21, 22 and it is

hoped that as many Canadians as

possible will plan to attend.

Provision is being made for an

open panei discussion dealing with

Large Machinery Trailer

This machinery trailer, made in Woodstock, Ont., and weighing 78,500 pounds,
is believed to be the largest ever huilt in Canada. The payload capacity is

220,000 pounds. For more details please refer to the December 1955 Engineering
Journal, Page 1745.

A. LaBissonniere

ali sections of the Boiler Code, on
Wednesday, June 20, and a similar

panei discussion dealing with
welding repairs on the afternoon
of Thursday, June 21. On Thurs-
day morning it is planned to hold
meetings of two or three of the

Boiler Code subcommittees while

the National Board holds its regu-
lar meeting in camera. Finally
there will be a meeting of the main
committee of the ASME Boiler

and Pressure Vessel Code on Fri-

day morning and afternoon.
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January Journals Needed

The supply of January 1956 Journals is low, and there are require-

ments that have not been filled.

It would relieve the situation if readers who do not file or bind The

Engineering Journal, would return copies of that issue to Headquarters.

Fraser River Dredging

The program is expected to in-

clude a number of social events

such as receptions, luncheons, and
a dinner dance as well as special

H. G. Thompson, M.E.I.C.

attractions for the ladies who will

be particularly welcome.
Special arrangements are in the

hands of Alfred LaBissonniere of

Montreal, chief inspector of pres-

sure vessels for the Province of

Quebec and a member of the

executive of the National Board,

assisted by the executive assistant

secretary of the Engineering In-

stitute of Canada, H. G. Thomp-
son, and a strong local committee
including: A. M. Bain, m.e.i.c; J.

Bajada; K. H. Barnard; E. H.
Brooke, m.e.i.c; H. E. G. Dupuy,
m.e.i.c; H. M. Esdaile, m.e.i.c;

I. P. Fitzgerald; P. W. Gooch,
m.e.i.c; H. C. Hood, m.e.i.c; J. D.
Hood; G. N. Martin, m.e.i.c; T. L.

Noel; and M. D. Phillips.

A new dredge will be used by the

Department of Public Works in the

dredging operation on the Fraser

River Delta, B.C., which has been

a continuous necessity for many
years.

Designed and constructed by

Messrs. Yarrows Limited, Victoria,

B.C., this is a non-propelled, heavy

duty, hydraulic pipe line dredge,

of the following dimensions: length

overall, 150 ft.; breadth moulded,

40 ft.; depth moulded, 10 ft. 6 in.

;

draft, midship section, 6 ft. It is

designed for dredging to a maxi-

mum depth of 45 ft.

The rigidly constructed steel suc-

tion ladder jnstalled in the forward

end of the hull contains a 24-in.-

dia. suction pipe; and mounted on

it is the cutter with drive shaft and

bearings, driven by a 250-hp. elec-

tric motor.

At the after end is a structure

for raising and lowering the

"spuds" in guides, these being of

Fraser River dredge.

tubular welded steel construction

30-in. dia. and 69 ft. long.

A 20-in. pipe on the port side

and a 20-in. pipe line on pontoons

discharge the spoil beyond the

banks of the river. Silt, sand, clay

and gravei can be handled through

the system to a terminal height of

10 ft. above water levei; the capa-

city of the diesel driven pump is

13,500 gal. per min. of spoil at 1.2

specific gravity, velocity 14 ft. per

sec.

Progress of the dredge in opera-

tion is by means of wire rope haul-

age on each side of the suction lad-

der pivotting alternatively on a

stern spud. As the dredge cutter

moves through the silt, a swinging

action is set up and the dredge ad-

vances "walking" from side to side

by alternate raising and lowering

of the spuds to the river bottom.

The dredge master conducts op-

erations from the control room by
electric and pneumatic controls.
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Elections and Transfers

Al tlie meeling of Council held at the

University Club, on Friday, January 27,

1956, a number of applications were
presented for consideration and on the

reeommendation of the Admissions Com-
mittee the following elections and trans-

fers were effected:

Members:
LR. Booth, Montreal
V. E. Burke, Montreal
J. B. Clarke, Winnipeg
R. E. Claudi, Montreal
H. J. K. Darling, Calgary
M. K. Douglass, Vancouver
H. P. Horlock, Hamilton
A. V. Johnston, Montreal
R. C. Keene, Toronto
J. W. Martin, MUI Haven
J. E. Nelligan, Montreal
G. Parrott, Guelph
M. Price, Ottawa
J. G. A. Stevenson, North Bay
D. C. Turner, Cardinal

Juniors:

K, D. Adams, Calgary
P. B. Franz, Temiskaming
H. J. Leutheusser, Toronto
K. MacKay, F t. William
C. A. McCurdy, Hamilton
I. C. Martin, Kitchener
E. Noussan,. Moníreai
E. G. Phillip, Kitchener
J. M. Sargent, Brockville
H. W. Watson, Moncton

Transferred jrom the class of

Júnior to that of Member:
A. Baraços, Winnvpeg
H. W. Beckett, Salmo, B.C.
C. W. Case, Chatham
C. B. Cooper, Pointe Claire

D. Danylkiw, Montreal
G. J. Foley, Winnipeg
R. F. MacKenzie, Toronto
H. D. McLellan, Kitimat, B.C.
C. H. Miller, Toronto
L. E. Rodway, Calgary
H. I. Thomas, Edmonton
J. Wartena, London

Transferred from the class of
Student to that of Júnior:

S. Narvey, Toronto
L. C. White, Toronto

The following Students were admitted

:

University of British Columbia

L. T. Assimes N. Malychuk
W. G. Botei J. S. Mawdsley
N. P. Brooks T. R. Meadowcroft
A. D. Bradshaw R. Metzker
J. W. Carlyle M. M. McKenzie
R. S. Charlton J. A. McLean
C. Clark E. Ounpuu
D. M. Davidson W. E. Rusk
C. A. Day S. Saimoto
G. G. Dempster J. G. Sanderson
D. P. Dodge R. A. Savage
A. D. Drummond F. G. Schrack
J. H. Duerksen W. J. Solonecki
H. A. Featherstone J. R. Stanhope
R. M. Giegerich J. G. Steeves
A. S. Haldeman G. E. Taylor
J. D. Hankinson B. A. Tweddle
D. G. Hay G. A. Tzvetcoff
H. M. Hayward J. Walsh
J. Jezioranski J. A. Watson
R. G. Keech J. W. Wedler
A. J. Kempe O. R. Widholm
A. Kuhn R. K. Wiltse
H. O. Lacy E. V. Zydyk

University of Toronto

A. C. Emmott G. J. Oliver

T. R. Fountain A. G. Sale

R. B. McArthur B. C. Wray
R. R. McCuaig

Queen's University

J. A. Barber D. E. Srigley

G. F. 0'Hara K. Van Dalen
W. T. Patterson J. D. West

Dalhousie University

W. G. Roberts

Ecole Polytechnique

O. Belanger

Nova Scolia Technical College

A. E. Creelman E. C. J. J. 0'Brien
J. D. Hodd C. J. Scott

J. M. Marcinov K. E. Tingley

University of New Brunswick

J. R. Holyoke R. E. Platts

R. E. Ketch J. A. Swim
F. E. Kimball

Mownt Allison University

R. S. Butler D. M. Watt
G. E. Frampton

McGill University

E. A. Asistores, Jr. D. M. Palko

University of Alberta

J. S. Bereznicki

Loyola College

A. D. Greciano

Graduates

H. B. Fleming, B.A.Sc., (Chem.),
Queen's, 1955.

K. Meipoom, B.Sc. (Civil), Toronto,

1955.

.1. M. Tannenhaum, B.A.Sc., (Civil),

Toronto, 1955.

Applications through Associations:

By virtue of the co-operative agree-
ments between the Institute and the
Associations of Professional Engineers,
the following elections ' and transfers

have become effective

:

Me mbers:
Alberta

A. C. Dalrymple L. R. Lauer
E. V. Hunt R. E. Morton

Júnior

:

G. A. McNeill
Júnior to Mentbi r

R. N. Dalby J. H. Keating

Saskatchewan
Members:
E. Amendolagine J. H. Heather
R. E. Anderson G. J. McLeod
A. C. Cluff H. van Hees
E. E. Erling W . G. Wegenast

Students:

S. G. Bruskiewich E. E. Lepine
L. B. Crawford J. Martin
C. Fedosiewich B.W. Mickleboroug
G. F. Furse J. R. Moar
R. M. Halyk E. N. Parsons
H. M. Hill E. C. Sherwin
D. M. J. Kent E. A. Stumborg
M. H. Kuervers R. B. Thompson

Júnior to Member
J. L. Campbell R. C. Strayer
K. J. Newbert D C. Taylor

Member:
J. Conrad

Members:

J. H. Evans
G. H. Lilly

Manitoba

Nova Scotia

H. Rounsefell

Júnior to Member:
K. R. Langille J. E. Peters

News of Other Societies

American Society of Mechanical En-
gineers (29 West 39th St., New York,

N.Y.). . . . The 1956 spring meeting

will be held at the Multnomah Hotel

ín Portland, Oregon, March 18 to 21.

The full program, with 16 technical

sessions of importance has been arrang-

ed. Several will be devoted to various

l)hases of the wood industries. Also,

there will be three sessions dealing with

nuclear engineering, while other subjeets

on the program include material handling

in airplane manufacture, power, fuels,

gas turbines and material processing.

E.I.C. members will be welcome to

attend without payment of a registra-

tion fee. Full particular» mav be ob-

tained from E.I.C. or ASME head-

(|uarters.

•

Canadian Electrical Association (Tram-
ways Bldg., Montreal 1). . . . Divisions

in the Western Zone will hold meetings

at the Macdonald Hotel, Edmonton,
March 19-21.

Canadian Institute of Timber Co»i-

struction (150 Wellington St., Ottawa
4). . . . The 1956 animal meeting will be

held on March 27-29, at the Royai York
Hotel, Toronto.

The Chemical Institute of Canada
(18 Rideau Street, Ottawa 2). . . .

Schedule of meetings is as follows: Feb-
ruary 23, conference of Protective Coat-
ings Division, at the Royai York Hotel.

Toronto; February 24, conference of

Protective Coatings Division, Ritz-

Carlton Hotel. Montreal; March T-7.

conference of Chemical Engineering
Division, Guildwood Inn, Sarnia; May
28-30, annual conference and exhibition,

Sheraton-Mount Royai Hotel, Montreal.

•
Cleveland Engineering Society (2130

East 19th St., Cleveland 15). . . . Design

for Profit is the theme of the annual

machine design conference, March 5.

1956.

•
Prospectors and Developers Associa-

tion . . . Atomic Energy of Canada
Limited will have an exhibit at the

annual meeting of this association.

Roval York Hotel, Toronto, March S

and 6. 1956.

This exhibit will be open to the gen-

eral public and staff members of

A.E.C.L.. Ontário Hydro. Canadian
General Electric will explain exhibit

material and discuss atomic energy

developments and atomic power.
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Comment on the JOURNAL of February 1921

Are we getting mature, is it a

reflection of our changed corporate

personality, have we less of whieh
to be proud, or why is it that the

official literature of the Institute is

now a lot less colourful than it

used to be? Take, for example, the

reports for 1920 of Council and
of its various committees as pub-
lished in the Journal for February,
1921.

Council thought it "particularly

gratifying to report the splendid

Professional meetings hield during

the past vcar", while the Commit-
tee on Policy lauded Council for

having "establishcd precedents

wliich make the Institute one of

the most progressive and practical

Professional engireering bodies in

the English-spcaking world. . . .

ín its support . . . of fundamen-
tally important matters . . . the

Institute °ives place to no other

comparable organization. . . . Pro-
gressive and often nioneer action

. . . has been taken by the

Institute . .
."

Ali of these statements may be
quite true, but T doubt if any of

us would express them as posi-

tively or in quite as flamboyant
language today. By 1921 the

Institute had proved to itself that

it was a really imoortant organ-
ization and it.made no bonés of

saving so publicly. I think we are

just as useful and important to-

day as we were then—certainly

we do a good deal more for our

members—but we hesitate to make
claims involving even a tinge of

boastfulness.

A Report of Activities

Financially, the Institute wound
up 1920 with a surplus of about
$6,100, most of which was con-
tributed by the Journal, whose
advertising revenue had reached
about $28,000. Some of this in-

crease carne through branch soli-

citations; the branches were being
given a commission on anv adver-
tising they might sell. This was
a bonanza to some of them; one
collected $390 in a few months,
almost enough to pay ali its ex-

penses for a year.

Our membership stood at 4,173,

including 124 applications pend-
ing. It had grown bv 836 during
1920, or by about 26 per cent.

which must be a near rceord. if

not a record. Almost every branch
had an enthusiastic membership
committee, actively engaged in

rounding up ali unattached engi-

neers in its territory.

This large increase in member-
ship brought the Institute face to

face with problems of finance.

More income had to be found if

it were to continue to give its

members the services they had
been getting, let alonc expand and
improve. So a proposal to raise

fees was submitted to the Toronto
annual meeting, where it was
soundly rejected. This action

seems to have been taken only

bv those present at the meeting;
there is no hint that absent mem-
bers had anv opportunitv to vote

bv letter baílot.

There were 23 donations to the

library during 1920. most of them
pamphlets, including one entitled

"Righteousness vs. Religion". Per-

haps the author. one of our mem-
bers, thought his fellows in need
of redemption. I wonder if we
still have the pamphlet and if it

were ever circulated at ali.

Six Technical Subjects Treated

The principal technical paper in

this issue was "Mechanical and
Electrical Equipment of the Tor-
onto Union Station", by W. J.

Armstrong, a.m.e.i.c, then asso-

ciated with Ross & Macdonald,
the architeets of the building. Mr.
Arm<trong's detailed description

showed that there was nothing

very novel in most of the design.

There was one noticeable feature,

however. Steam for heating was
purchased and the condensate did

not have to be returned, so it was
used for the domestic hot water

supply, requiring only a little

heating to bring it to the required

temperature.
Thp whole east wing of the

building was oceupied by Postal

Station A and was especiallv de-

signer! for that purpose. Here a

comnlete svstem of convevors for

handling mail was installed. as

wp\] as galleries for the inspectors.

Each insnector was to carry a

portable telephone. which he could

plug in at anv of 40 stations to

communicate with anv other in-

spector on dutv or to put through

an externai call. There was not

much chance for a clerk to steal

a letter with these bloodhounds
watching him.

T. Linsey Crossley, a.m.e.i.c,

had a paper on the Canadian pulp

and paper industry in this Journal,

which I found interesting. It was
not very technical and would
probably not appeal to a pulp and
paper man, but to an outsider it

gave a lot of information that he

should have welcomed. Mr. Cross-

ley was one of those rather rare

engineers who can write well and
with a touch of subtle humour.
Did vou know that our first paper
was made at St. Andrews, Que.,

in 1803? And did you know that

Mr. Crooks won a prize of £100

offered by Upper Canada for the

first paper made in that provinec,

beating John Eastwood and Colin

Skinner by a few days only? With
its statistics brought up to date,

this paper would serve well as a

general description of the Cana-
dian pulp and paper industry to-

day.
Ònc can't say as much for

"Present Day Illumination Stand-
ards", by O. C. Cousins. Artificial

Jighting in 1920 and in 1955 have
little in common. We use equip-

ment and methods undreamed of

then, although our objectives are

still much the same.
Mr. Cousins' paper was follow-

ed by "Municipal Engineering",

bv R. O. Wvnne-Roberts, m.e.i.c

His contention was that the

municipal engineer did not get the

recognition to which he was en-

titled and he attempted to prove

his case through historical refer-

ences, backed up by a smattering

of recent statistics. I must say

that I was not much impressed by
this paper. which I doubt if we
would publish today.

In 1921 the activated sludge

process of sewage treatment was
new on this continent, though
Houston, Tex., had a 15 million

gallon plant and Milwaukee, Wis.,

was building a larger one. It was
but natural, then, that the Journal

should publish a paper on this

topic by G. C. Nasmith. Some of

Mr. Nasmith 's tentative predic-

tions have proved wide of the

mark. For dewatering sludge he
gave nressing little future, which
turned out to be true, but he also

thought centrifuging likelv to be-

come the standard method, which
it has not. Apparently, vacuum
filters had not then been consid-

ered: now they are the most eom-
monly used apparatus.

In a well-written paper. Frank
Barber, a.m.e.i.c, took issue with

the Ihstitute's standard specifica-
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tions for concrete and reinforced

concrete. While detailed with
rcspect to design, he thought them
much too loose in their clauses

covering construction methods and
materiais; there was too much use
of "if practicable", "approved",
"as ordered by the engineer" and
similar phrases. He believed it

quite practicable to write much
more precise clauses covering the

construction side of concrete work,
which would yet be fair to the
eontractor, and illustrated his

noints by copious quotations from
his own specifications for bridge
forms and centering.

Another oaper on concrete was
"On the Economics of Buildine;

Desisn", bv J. M. Oxlev. a.m.e.t.c.

Thoueh it occupied only seven
pages in the Journal, it must have
renresented an immense amount
of work, for it derived costs ner

square foot of floor for a selected

tvne of concrete warehouse or

factory of anv number of stories

from one to eight. Only the struc-

tural elements were considered;
the costs of heating, plumbins.
litrhtine. elevators, etc. would

have to be added. Of course, the

actual figures given are of little

use today, but they might still be
used for rough estimates if cor-

rected by the application of the

proper index numbers.
Perhaps I appreciate this paper

more than most readers did, for I

once had to make similar calcula-

tions for another type of structure.

I ended with reams of calcula-

tions, but you could put the final

results on a couple of sheets of

paper.

A thumbnail biography of J. M.
R. Fairbairn, m.e.i.c, the incoming
president of the Institute, was
given in this Journal. Jack Fair-

bairn was everything this note

says he was and more, but I am
willing to wager that the fulsome
adjectives the writer dredged out

of his subconscious embarrassed
Jack. In fact, I think the whole
note in rather poor taste.

Institute Business

Most of this JournaVs editorial

section was given over to a con-

densed account of the business

transacted at the Toronto annua!

meeting in January, 1921. Nothing
startling occurred, except, as I

have already said, a proposal to

increase membership fees was
fiatly rejected.

For the first time in severa!

months â few letters from mem-
bers were published. One describ-

ed a simple method of binding the

magazine into yearly volumes, an-

other pleaded for a more respon-

sible status for Juniors and the

third attempted to explain the

meaning of "subordinate engi-

neer", as used in the proposed
Ontário licensing act, not too suc-

cessfully.

Branch news was pretty huin-

drum, though the Niagara Penín-

sula members were a little sus-

picious of the licensing act drawn
up by the provincial section and
refused to endorse it until some of

their questions were answered.

Closing this Journal, there is

only one question I want to have
answered, "How did the Institute

increase its income?" For that, I

suspect I shall have to wait some
months.

0òítmtító
The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

Allan Keay Grimmer, m.e.i.c, mayor of

Temiskaming, Ont., died in Temis-
kaming on January 1, 1956. Mr. Grim-
ner had been the mayor for 32 years.
Born in St. Andrews, N.B., on .Tune 4,

1882, Mr. Grimmer received his B.A.
degree from the University of New
Brunswick in 1905, and his M.Sc. de-
gree in 1907. During the summers of

his university courses he was employed
as rodman and instrumentman with the

C.P.R. western Ontário surveys, and as

tesident engineer with York and Carl-
ton Railway. After graduation he was
city engineer at Fredericton, N.B.. for

three years before going to the Uni-
versity of Manitoba as assistant pro-
fessor of civil engineering for one year.

From 1910 to 1915 Mr. Grimmer was
city engineer at Medicine Hat, Alta,
after which he returned to Fredericton
to work as a consulting engineer. He
designed and built the mechanical filtra-

tion plant for Woodstock, N.B., and
other engineering works in the province.

In 1918 he was employed on the recon-

struction of Halifax after the explosion.

Later he supervised the construction of

a seaplane base in Sydney. N.S.
Mr. Grimmer went to Temiskaming

in 1919 as town department engineer,

later becoming town department man-
ager for the Riordan Company, and its

successor, Canadian International Paper
Company Ltd. He retired as town de-

partment manager in 1952, but was re-

A. K. Grimmer, M.E.I.C.

tained as consultant by the company.
Mr. Grimmer was in charge of the com-

plete development of Temiskaming, in-

corporating modem installations of

water, sewers, automatic telephone sys-

tem, etc. He also supervised the con-

struction of the Townsite of Thorne,

Ont. He was chairman of ali Victory

Loan campaigns and of the ration board

during World War II, and was regional

chairman of the Canadian Federation of

Mayors and Municipalities.

He was a member of the American

Water Works Association, the Interna-

tional City Managers Association, the

Association of Professional Engineers of

Ontário, and of the Corporation of Pro-

fessional Engineers of Quebec.

Mr. Grimmer joined the Engineering

Institute in 1910 as Associate Member
and transferred to Member in 1920. He
attained life membership in 1947, and

served on the Council of the Institute

in 1953.

Rupert Henry Vaughan, m.ej.C, re-

tired Department of Public Works
engineer, died on November 3, 1955,

at Oliver, B.C.
Mr. Vaughan was born in Sydney,

Gloucester, England, on May 5, 1883,

and received his general education at

Tonbridge School, Kent. England. He
studied engineering privately at Stony

Stratford. Glasgow, and at Paisley, and

then worked as a júnior draughtsman at

Arrol-Johnstone Motor Works at Pais-

ley, and at Lanchester Motor Works in

Birmingham.
Mr. Vaughan carne to Canada in 1908

and joined the Esquimalt and Nanaimo
Railway in British Columbia, working

as rodman, leveller, and transitman, until

1915, when he went overseas with the

British Expeditionary Force and served
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as a lieutenant. At the end of the war
he returned to the railroad as assistant

engineer of maintenance of way. In 1922
he joined the engineering staff of the
Ocean Falis Pulp and Paper Company
in B.C. and remained with them until

1933. From 1933 to 1937, Mr. Vaughan
was in charge of relief camps in the
Fraser Valley of British Columbia, and
then joined the British Columbia De-
partment of Public Works, as resident
engineer at Duncan, B.C. He remained
with the Department of Public Works
until his retirement in August. 1955.

He became an Associate Member of
the Engineering Institute in 1921 and
transferred to Member in 1940. Mr.
Vaughan attained life mcmbership in

the Institute in 1952.

LeRoy Brown, m.e.i.c, president and
general manager of L. R. Brown <fe Com-
pany Ltd. in Sault Ste. Marie, Ont., died
on September 10, 1955, in Sault Ste.

Marie.
Born at Delhi, Ont., on August 23,

1891, Mr. Brown received his B.A.Sc,
degree from the University of Toronto
in 1915. After graduation until 1921 he
worked in various capacities with the
Toronto Chemical Company, the AI-
goma Steel Comoration, Dominion Tar
and Chemical Company, and with the
Newfoundland Power and Paper Com-
pany at Cornerbrook, Nfld.

Mr. Brown was city engineer of Sault
Ste. Marie from 1921 to 1926. From that
time on he was engaged in private con-
struction work, and since 1934, under
the name of L. R. Brown and Company
Ltd.
He joined the Engineering Institute

as a Student ih 1914, transferred to
Associate Member in 1917 and to Mem-
ber in 1940. Mr. Brown was an active
member of the Sault Ste. Marie Brandi
of the Institute, having served as a
councillor in 1948 and 1950.

Henri A. Cibeault, m.e.i.c, former
director of Public Works for the City
of Montreal, died on November 5, 1955,
at his home in Montreal.
Born in Montreal on April 1, 1885,

Mr. Gibeault graduated from the Col-
lege de Montreal and received his civil

engineering degree from the Rensselaer
Polytechnic Institute in 1908. Following
graduation he was named associate pro-
fessor in civil engineering at Villanova
College in Phil-adelphia. Returning to
Canada in 1914, Mr. Gibeault became
assistant engineer of municipal improve-
ments for the town of St. Lambert,
Que. In 1920 he was appointed to the
position of chief examiner of the Mont-
real Municipal Service Commission.
Two years later he joined the Mont-

real Public Works Department as assist-
ant to the director, becoming assistant
director in 1930, and also assistant chief
engineer for the city in 1937. In 1942
Mr. Gibeault became director of the
Public Works Department, the position
he held until his retirement last year.
His services were retained, however, by
the city after his retirement, as con-
sultant in connection with the St. Law-
rence Seaway.
Mr. Gibeault was a member of the

Canadian Institute of Sewage and Sani-

tation, the American Public Works Asso-
ciation, and the Corporation of Pro-
fessional Engineers of Quebec.
He became an Associate Member of

the Engineering Institute in 1915 and
transferred to Member in 1940. Mr.
Gibeault had attained life membership
in the Institute in 1951.

«<••>>-

Walter A. Rush, c.b.e.i., m.e.i.c, former
controller of radio for the Department
of Transport, died in Ottawa on Sep-
tember 27, 1954.

Mr. Rush was born in London, Eng-
land, on April 25, 1880. He graduated
from Faraday House in LoDdon, receiv-

mg honours in technical and theoretical

courses in electrical standardization test-

ing and training. He received his early
experience with British electrical firms,

among them the Bristol Corporation
Electric Light and Power Works.
In 1905, Mr. Rush carne to Canada

and joined the Marconi Wireless Tele-
graph Company of Canada and was
engaged on the construction and opera-
t.ion of radio stations on the east coasl.

He was engineer in charge of the Cape
Race station in Newfoundland in 1911.

He joined the Department of Naval Ser-

vices in 1912 as chief inspector of the
wireless service, and when radio came
under the Department of Marine and
Fisheries in 1922 he was named division

superintendent of radio telegraph ser-

vices. In 1936 the newly-formed Depart-
ment of Transport named him controller

of radio for the air services branch.

Mr. Rush represented Canada at num-
erous international conferences on radio
from the North American Radio Com-
munications Conference in Ottawa in

1929, and the International Radio Con-
sulting Committee at The Hague the
same year, to the Commonweallh Com-
munications Council meeting in London
and the Third Inter-American Telecom-
munications Conference in Rio de Janeiro
in 1945.

During both world wars Mr. Rush was
engaged on setting up coastal radio de-
tection stations for locating German
submatines and intercepting their short
wave messages. During the second world
war he developed the intricate radio
system needed to support the expanded
R.C.A.F. and the British Commonwealth
Air Training Plan and the Ferry
Command.
Mr. Rush was credited with many

substantial contributions to the devel-
opment of radio, radio Communications
and its adaptation to radar in Canada.
He retired nine years ago after 34 years
with the federal government.

He was a Fellow of the Institute

of Radio Engineers, and served as vice-

president of that organizaHon in 1942.

He also received a medal in 1946 froin

the Professional Institute of Civil Engi-
neers of Canada, and that same year
was awarded his C.B.E.

Mr. Rush became an Associate Mem-
ber of the Engineering Institute in 1921,

and a Member in 1940. He attained life

membership in the Institute in 1951.

* <••>>-

Alan MacKenzie James, m.e.i.c, lands
and rights engineer and rural electrifica-

tion engineer with the Nova Scotia

Power Commission, died on October
16, 1955, at his home in Halifax, N.S.
Mr. James was born at Halifax on

November 8, 1890. He received his B.Sc.
degree from Dalhousie University and
then studied mining engineering at Noya
Scotia Technical College. From 1915 to
1919 he was on active service with the
Canadian Field Artillery in France and
England.

Returning to Canada, Mr. James was
employed for a time as manager of
Dunbrack Lead Silver Mine at Musquo-
doboit, N.B., and then in 1920 he joined
the Nova Scotia Power Commission as
engineer on field surveys, subsequently
becoming rural electrification and land
and rights engineer with the commission
at Halifax.

Mr. James became a Member of the
Engineering Institute in 1940.

*< ••>•

Henry Morton Lake, m.e.i.c, special en-
gineer with Algoma Steel Corporation
Ltd. in Sault Ste. Marie, Ont., died on
October 26, 1955 in Sault Ste. Marie.
Mr. Lake was born in Toronto on

July 18, 1890, and received his general
education in Willesdon, London, Eng-
land. While working as machinist and
fitter with the Grand Trunk Railway at
Lindsay, Ont., he followed engineering
studies through International Corre-
sDondance Schools. In 1910 he was em-
ployed as a draughtsman with Algoma
Steel Corporation Ltd. During the first

world war Mr. Lake was in business
for himself wnrking on structural stee!

design and fabrication.

At the end of the war he rejoined
Algoma Steel as assistant chief draughts-
man, and in 1925 became chief draughts-
man and assistant chief engineer for the
company, a position he held until 1954.

Mr. Lake was then named special en-

gineer for the company, the position he
held until his death.

Mr. Lake became a Member of the
Engineering Institute in 1944.

*<••>>-

Harry Stanley Rimmington, M.E.I.C,

bridge engineer for the Canadian Na-
tional Railways at Winnipeg, died on
October 24, 1955 in Winnipeg, Man.
He was born in Toronto on Decem-

ber 7, 1890, and received his early educa-
tion there at Harbord Collegiate. En-
tering the University of Manitoba in

1907, he graduated in the first engineer-
ing class of that university in 1911, re-

ceiving a degree of bachelor of civil

engineering.

Upon graduation Mr. Rimmington
began his 45 years of continuous service
with the bridge department of the Cana-
dian National Railways. He progressed
through positions of assistant engineer,
designing engineer, assistant bridge en-
gineer, and in 1945, was named bridge
ensineer for the western region of the
C.N.R.
Mr. Rimmington was a member of the

American Railway Engineering Associa-
tion, and of the Association of Profes-
sional Engineers of Manitoba, having
been president of the latter organization
in 1944.

He became a Member of the Engi-
neering Institute in 1952.
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NEWS OF THE

TIONS & COEPORATIQNIJ

Information received through co-operation with the

provincial organizations

Ontário

Merritt W. Hotchkin Elected President

Nearly a half century of active par-

ticipation in most of the western hemi-
sphere's mining fields has done nothing

to dull the lustre and challenge of such

a vocation in the eyes of Merritt Windes
Hotchkin, newly-elected president of the

14,000-member Association of Profes-

sional Engineers of Ontário.

M. W. Hotchkin

Mr. Hotchkin, a resident of Kirkland
Lake, Ontário, assumed the Association'*

highest office in January, succeeding
John R. Montague, of Toronto.
In his career as prospector, mining

engineer and geologist, he has worked in

many of the active mining aveas of

Canada and the United States.

He is currently associated with Wright-
Hargreaves Mines Ltd., as engineer-in-

charge of outside exploration.

Born in Chicago, the son of a medi-
cai doctor, Mr. Hotchkin plunged into

the practical end of mining even before

he graduated from Michigan School of

Mining and Technology, class of 1908.

F,or one and a half .years prior to gradu-

ation, he worked in the mining and mill-

ing industry in western United States

and Alaska.

After receiving his B.S. degree in

mining, he spent the first. three years
prospecting the Gowganda and Por-
fupine áreas with an associate and dis-

rovered in Porcupine what he described
as "an economic deposit of gold ore",

that is currently producing.

His find was sold to eopper king F.

Augustus Heinzie and with part of the

proceeds, he bought control of a group
of mining claims in the Kirkland Lake
district, now known as Sylvanite Gold
Mines Ltd.

Shortly afterwards. he began engi-

neering work at the Tough Oakes Gold
Mines Ltd., owned by the late Sir Harry
Oakes and associate.* ; and soon was its

manager. However, production ceased

shortly after the outbreak of World War
I when the rich surface vein systems
were cut off by extensive north and
south faulting in the rock.

During the war, Mr. Hotchkin worked
for the British Imperial Munitions Board
under the late Sir Henry Flavelle, in

Ottawa, and was in charge of molvb-
denite production, a metal used in the

hardening of steel for airplane crank
shafts and for making armor-piercing

shells. In 1917 he was awarded the de-

gree E.M. (Engineer of Mines) for

accomplishment in the mining industry.

Follovving World War I, he returned

to his mining engineering career. carry-

ing out base metais exploration for him-
self throughout Canada, certain 9tates

in the United States and México.

Then in 1929, when the base metal
industry had reached its peak and began
to decline, he joined forces with two
friends in a small exploration company.
Mr. Hotchkin's job was to find a gold

mine for the company.

He recommended the Tough Oakes
mine, despite discouraging reports from
engineers and geologists. Unable to raise

funds for exploration work, in Canada,
he went to New York and interested the

American Smelting and Refining Com-
pany in its potential. One year later,

after exhaustive examina tion and de-

tailed underground geological mapping.

Mr. Hotchkin located the faulted por-

tion of the high grade ore body, which

turned out to be one of the richest gold

veins found in Canada. Between 1932

and 1953 when it was closed down,

Toburn Gold Mines Ltd.. with Mr.
Hotchkin as general manager, produced

some $15,000,000.

In addition to being general manager
of Toburn he was assigned the duties

of vice-president and managing director

of Asarco Exploration Company of Can-
ada Ltd., a wholly owned subsidiary of

the American Smelting and Refining

Company of New York.

Following his ret irement from Toburn
in 1953, he returned to his "first love"

—

exploration work, and became associated

with the Wright-Hargreaves Mines as

engineer in charge of outside exploration,

a position he currently occupies.

Married, with two married children.

Merritt Hotchkin lives with his wife

in Kirkland Lake. He is an active

sportsman. with curling and golf his

chief pastimes. He has been active in

northern Ontário baseball and hockey
association work and civic affairs and is

also vice-president of the Canadian
Seniors Golf Association (for golfers

over 55).

He i* also one of the few men to be

an honorary life member of the Cana-
dian Legion, an honour bestowed upon
him in 1947 for his active interest in

that organization.

In addition to his affiliation with the

A.P.E.O. since 1937, he is a past presi-

dent of the Ontário Mining Association,

a member of the American Institute of

Mining and Metallurgical Engineers and
a past vice-president of the Canadian
Institute of Mining and Metallurgy and
also a Fellow of the Geological Associa-

tion of Canada. He is also a 32nd

Degree Mason, a Knight Templar and

a member of Rameses Shrine.

News of Members

R. F. Legget, of Ottawa, director of the

Division of Building Research of the

National Research Council. attended the

recent annual meeting of the Geological

Society of America in New^ Orleans and

spoke on the Division's permafrost re-

search work taking place at Uranium
City, Sask.

Department Heads Are Named

Relative to the recently established

eleetric products department of Linde

Air Products Company, a division of

Union Carbide of Canada Ltd.. several

appointments have been announced.

These include the appointment of F.

Cordon Murphy, as general manager of

the new department and of John W.
Ross, as operations manager of the new
eleetric products department.

Mr. Murphy, a mechanieal engineering

graduate of the Univevsity of Toronto,

has been with Linde Air Products Com-
pany and its predecessor. Dominion
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Oxygen Company, for the past fcen years

and for the past two years has been
central district manager. Mr. Ross, aJso

a Toronto graduate in mechanical engi-

neering, has likewise been with the

organization for ten years and for the

last year has been manager of engineer-

ing services.

A. S. Robertson Retires

After 41 years of service with the

Hydro-Electric Power Commission of

Ontário, A. S. Robertson, of Niagara
Falis, Ont., has retired from his position

as manager of the Niagara Region.

A 1914 graduate in electrical engineer-

ing of the University of Toronto, Mr.
Robertson joined Hydro the same year.

For many years he has been recognized

as an authority on operations, genera-

tion and plant design and has held the

position of manager of the Niagara Re-
gion since 1948. One highlight of his

Hydro career was his work in connec-
tion with the construction of the Queen-
ston-Chippawa development, now known
as the Sir Adam Beck Niagara Gener-
ating Station No. 1, and at one time the

largest hydro-electrie plant in the

world.

G. Ashley Hutchinson lias been ap-
pointed executive vice-president and
director of Eddy Match Company Ltd.

in Pembroke, Ont.

Mr. Hutchinson, a native of Ottawa,
served as a navigation officer with the

R.C.A.F. during World War II. He is

a graduate mechanical engineer of

Queen's University, Kingston, and of

the management training course of the

University of Western Ontário. London.
He joined Eddy Match Co. Ltd., during

1955 as executive as-sistant to the presi-

dent of that company.

M. C. Hart is now associated with
Filtro Electric Limited, 5 Parnell

Avenue, Toronto 13, in the capacity of

plant superintendent. Prior to accepting

t his new position, Mr. Hart, who grad-

uated in mechanical engineering from
the University of Toronto in 1949, was
plant engineer of the Scarborough plant

of Link-Belt Limited.

P. Guy Money has been appointed gen-

eral manager of Aceromex Atlas S.A.,

Ayuntamiento 158, México 1, D.F. This
company is the exclusive representative

and distributor of Atlas Steels Ltd., of

Welland, Ont.

H. L. Coons has announced that the

name of the firm of engineering con-
sultants, King Coons, Ltd., has been
changed to Herbert L. Coons and As-
sociates Limited, with offices at 194

Bloor Street West, Toronto.

Lester W. Childs is president of Cum-
mins Diesel Michigan Inc., 3601 Gratiot
Avenue, Michigan. J. S. L. Shales is

vice-president of the company which
handles the sales and service of Cum-
mins diesel engines in the southern pen-
ínsula of Michigan and the northwest
counties of Ohio.

K. C. Mohun is with Iroquois Con-
structors Ltd., at Cornwall, Ont., as cost

engineer.

James E. Twiss has moved from Copper
Cliff to Toronto where he is assistant

chief electrical engineer of the R. M.
Way and Company, Ltd., of 696 Yonge
Street, Toronto. Mr. Twiss was formerly
assistant to the electrical superintendent

of The International Nickel Company
Ltd., in Copper Cliff. Ont.

W. A. Jaekson has resigned the posi-

tion of vice-president of Gaswell Con-
struction Ltd., Kirkland Lake, and as

of the first of this year accepted the

post of general superintendent of North
Shore Construction Co. Ltd., in Quebec.

W. H. Martin, of Hamilton, Ont., has

established a consulting service through
Martin Engineering Inc., of Montreal
and Toronto, and Martin Industrial

Sales, Ltd., of Hamilton, in vibration

analysis and source detection in balanc-
ing of rotating components on industrial

machinery and equipment. He is also

engaged in the training in the use of the

IRD vibration analyzer, an electronic in-

strument designed by the International

Research and Development Corpora-
tion of Columbus, Ohio. for whom Mr.
Martin has been recently appointed as

Canadian representative.

Allan M. Luce, of the Department of

Transport. has been transferred from the

Welland Canais Branch to Ottawa where
he is operating engineer at the Depart-
menfs Canal Services Headquarters.
Mr. Luce graduated from Queen's in

1948 and shortly after joined the De-
partment.

Raymond J. Neals has moved to Tor-
onto from La Tuque, Que. and is in the
technical service department of Electric

Reduction of Canada Ltd.. 321 Daven-
port Road, Toronto. Mr. Neale is tech-

nical service engineer in the pulp and
paper section.

Robert A. Wilbur, president of Ajax
Engineers Ltd., has announced that the
company's offices have been moved from
Howland Avenue, Toronto, to 260 Mer-
ton Street. Mr. Wilbur is also president
of Marley Canadian Ltd.

George Forrester is employed in the
manufacturing engineering department
of Ford Motor of Canada Ltd.. at Oak-
ville. Ont.. and is now living in Port
Credit. Mr. Forrester was previously in

the methods engineering department of

Lever Bros. Ltd., Toronto.

James W. Speight has joined the staff

of P.S.C. Applied Research Ltd.. of

Toronto, after many years with the re-

search division of the Hydro-Electric
Power Commission of Ontário in Tor-
onto.

G. L. Reist, of St. Catharines. Ont,, has
accepted the position as chief supervisor,

Chatham area. of the frequency stan-
dardization division of Canadian Com-
stock Co. Ltd. His new headquarters will

be in Chatham.
Prior to the move Mr. Reist was with

Sterling Electric Co. Ltd.. of St.

Catharines.

Lieut. Col. G. W. Thompson has been
reposted from Army Headquarters. Ot-
tawa, where he was assistant director, in

charge of plans and training, of the
Directorate of Electrical and Mechanical
Engineering, to Ortona Barracks. Oak-
villc, Ont.. where he is Central Com-
mand electrical and mechanical engineer.

W. David Hargraft has left the chemical
division of the Shell Oil Co. of Canada
Ltd.. and is now engaged in industrial

sales with Gypsum Lime and Alabastine
Ltd., 50 Maitland Street, Toronto.

J. J. Marta, of Canadian Liquid Air

Co. Ltd., has been transferred from Van-

couver, B.C. to the Toronto offices of

the company.

H. A. Mitchell is now located in Buf-

falo, N.Y. and is with the production

control department of The Rudolph
Wurlitzer Co., North Tonawanda, N.Y.
Mr. Mitchell was earlier with Fleet

Manufacturing Ltd., of Fort Erie, Ont,

Reginald S. Gray, formerly an assistant

engineer in the electrical department of

the Toronto Transportation Commis-
sion, has accepted the appointment of

electrical engineer with H. H. Angus
and Associates Ltd., consulting engi-

neers, Toronto.

British Columbia
Engineers in the News

H. W. Poole has been appointed super-

intendent of the Sullivan Concentrator,
Kimberley, according to an announce-
ment by W. G. Jewitt, assistant gen-
eral manager of mines of the Conso-
lidated Mining and Smelting Company.
In his new position, Mr. Poole will

assume part of the duties previously
carried out by A. C. Robertson, who,
as Cominco's superintendent of eoncen-
tration, continues to have overall rc-

sponsibility for ali of the company'-
mills and concentrators.

H. L. Fritz is manager and vice-presi-

dent for the industrial electrical con-
tracting firm, The Tide Company (B.C.)
Ltd., which has established headquarters
at the Annacis Island industrial develop-
ment in New Westminster. Mr. Fritz,

registered as an engineer both in Can-
ada and the United States, was for-

merly with the parent company of the
new concern, the Tide Company of

Tacoma, Washington. Prior to that, hc
was the district engineer for the City
of Tacoma.

M. D. E. Robinson has been appointed
manager of engineering service in the
vvestern district of Linde Air Products
Company, a division of Union Carbide
Canada Ltd. Mr. Robinson will be
located in Vancouver.

E. G. Taylor has been appointed an
associate on the staff of R. J. Cave and
Associates. Mr. Taylor, who heads the
municipal and civil engineering depart-
ment of the firm, was until recently with
the Directorate of Works (Army), De-
partment of National Defence, Ottawa.

H. M. Anderson formerly with the B.C
Forest Service, has accepted a position
with the Interior Spruce Mills at Prince
George.

A. W. Holloway, of Crown Zellerbach
Canada Ltd., has been loaned to the

Pulp and Paper Industrial Relations
Board to make a special survey. He will

leave Ocean Falis to reside temporarily
in Vancouver while on the project.

P. Knight has accepted a position with
Phillips, Barrat and Partners. He was
previously employed by the B.C. Engi-
neering Company.

E. L. McPherson, previously of the
B.C. Electric Company, has accepted a
position in the electrical engineering de-
partment of H. A. Simons Ltd.
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News of the Personal Activities

of

Members of the Institutes

Joseph M. Breen, m.e.i.c, president and
general manager of Canada Cement
Company Ltd., was recently anpointed
a director of Du Pont of Canada Secur-
ities Ltd. and its operating company,
Du Pont Company of Canada Ltd.
A native of Toronto, Mr. Breen is

also a director of the Montreal Trust
Company, Canadian Refractories Ltd.,

and the North American Life Assur-
ance Company.
Beginning with Canada Cement in

1922 after his graduation from the Uni-
versity of Toronto, he served as tech-

nical engineer from 1922 to 1934 when
he was appointed chief of the com-
pany':? technical staff in Montreal. He
became assistant general manager in

1947, executive vice-president and gen-

eral manager and a director the follow-

ing year, and then president and general

manager in 1949.

F. Gordon Murphy, m.e.i.c, has been
appointed general manager of the newly
organized electric products department
of Linde Air Products Company, division

of Union Carbide Canada Ltd., in Tor-
onto.

Mr. Murphy graduated from the Uni-
versity of Toronto in 1940 with a B.A.Sc,

degree in mechanical engineering and
has been on the staff of Linde Air Pro-
ducts and its predecessor for the past

ten years. He has held a number of

positions in the field in both the Ontário
and Quebec áreas and for the past two
years has been central district manager.
He is a member of the American So-

ciety for Metals, the Canadian Welding
Society, and the Society of Automotive
Engineers.

John W. Ross, m.e.i.c, has been ap-

pointed operations manager of this new-
ly formed electric products department
of Linde Air Products Comnany.
He graduated from the University of

Toronto in 1941 with a B.A.Sc, degree
in mechanical engineering and has held
various supervisory positions with Linde
Air Products for the past ten years,

F. G. Murphy, M.E.I.C.

John W. Ross, M.E.I.C.

acting in the capacity of manager of

engineering service for the past year.

Mr. Ross is a member of the Ameri-
can Society of Metals and of the Asso-
cia tion of Professional Engineers of

Ontário.

Dean Adrien Pouliot, m.e.i.c, head of

the faculty of science at Lavai Univer-
sity, has been appointed vice-chairman
of the Canadian Broadcasting Corpor-
ation board of governors. He has been
a member of the board since 1939.

A well-known lecturer, Dean Pnuliot

holds an honorary degree of doctor of

applied science from Lavai University,

an honorary doctorate of laws from the

J. M. Breen, M.E.I.C.

University of Montreal, and the Grande
Medaille d'Honneur des Ingenieurs—

Docteurs de France from the University

of Ottawa.
He is a member of La Societe

Mathematique de France, American
Mathematical Society, and the Canadian
Institute of Mining and Metallurgy.

among others. He served as vice-presi-

dent of the Corporation of Professional

Engineers of Quebec in 1950.

Dr. Thomas H. Hogg, m.e.i.c, a past-

president of the Engineering Institute.

has been elected a director of Philip?

Electrical Company Ltd. An interna-

tionally known consnlting engineer, Dr.

Hogg is also a director of John Inglis

Company, Chartered Trust Company.
Anglo Canadian Wire Rope Company.
British Newfoundland Corporation, and

English Electric Company, among
others.

From 1913 to 1947 Dr. Hogg served

with the Hydro-Electric Power Commis-
sion of Ontário, starting his career as

assistant engineer and finally becoming.

jn 1937, chairman and chief engineer of

the Commission. He retired from the

Commission in 1947 and since then has

been actively engaged as a consultam

to the Federal Government on hydraulic

matters and western water problems. He
has also been on the Senate of the Uni-
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IAM O*'

At St. Lawrence Sugar Refineries
SPECIFICATIONS

For the exacting steam requirements

of their reflnery operations, St. Lawrence

Sugar Refineries Ltd., purchased
Dominion Bridge steam generating

units because of their efficiency, avail-

ability and flexibility to meet varying

load conditions.

Steam Generating Units Three Dominion Bridge water tube boilers

Steam Capacity 60,000 pph. each unit

Design Pressure 500 psi.

Present Operating Pressure 115 psi.

Type of Fuel Oil, with provision in furnace and foond-

ation for possible future spreader stoker.

Write for

Catalogue No. B F -103 Dominion Bridge were responsible for the entire installation including such auxiliaries

as fans, meters, automatic combustion control equipment, feed pumps and feed-

water treatment system. In addition, steelwork for the boiler room with provision

for possible future coal bunkers, M-M safety gratings and steel stairs were fabri-

cated and erected by Dominion Bridge.

Archilecl: Grattan D. Thompson Consulting Engineert T. G. Anglin

Planh) ai: Montreal • Ottawa • Toronto • Winnipeg • Calgary • Vancouver

Sault Ste. Marie, • Ed"
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versity of Toronto for many years;
having graduated from tba,i university
m L908 with a degree of B.A.Sc. His
Professional degree of CE. was won w
1912, and the degree of D.Eng. (honoris
causa) in 1027.

Di\ Hogg, who joined the Engineer-
ing Institute in 1904, served as president
of the Institute in 194H. He received
the Sir John Kennedy Medal of the
Institute in 1948, and also attained liíe

membership in the Institute that year.

E. D. Gray-Donald, M.B.I.G., viee-pres-

ident, personnel and public relàtions, of

lhe Shawinigan Water and Power Com-
pany in Montreal, lias been elected

cha irniiin ol the Montreal Branch oí the

Engineering Institute. He is also vice-

president and director of the Quebec
Power Company in Quebec City.
Bom át Anioy, China, he carne to

Western Canada at an early age, and
was educated at Collegiate School, Vic-
toria, B.C. In 1915 he went to Great
Britam and completed his schooling at

George Watson's College. Edinburgh.
Subsequently he worked at Vickers Ltd..

in, London. and after the war spent two
years in Palcstine on general engineer-
ing work, returning to Canada in 1921.

He attended McGill University and
graduated in 1920 with a B.Sc. degree
in eléctrica! engineering. After post-
graduate work al Lavai Uniyersity he

received the degree of M.ès. Sc. in 1934.

In June. 1920 Mr. Gray-Donald joined

the Shawinigan Water and Power Com-
pany and followed its apprentieeship
course. heing Iransferred lo the Quebec
Power Company in 1927. He fiiled SUC-

cessively the positions of assistant super-
:nlendent and superintendem of the
•>ower division ; assistant gnneral super-
intendent, and from 19 M lo 1942, general
superintendent of the Quebec Power
Company and the Quebec ítailway,
Light & Power Company. He was then
appointed chief engineer of both com-
panies in 1942, and then vice-presidenl

and chief engineer of the Shawinigan
Water and Power Company in .1950. He
was appointed to his presenl position

in 1954.

Mr. Gray-Donald is a meniber of

the Institution of Eléctrica! Engineers

E. D. Gray-Donald, M.E.I.C.

J. Macé, M.E.I.C.

(Great Britain). the American Institute

of Electrical Engineers, the Society of

Automotive Engineers, the Canadian
Electrical Association. and the Corpor-
ation of Professional Engineers of Que-
bec.

He is very active in the affairs

of the Institute, having served on the

Council in 1942, 1948 and 1953. He was
chairman of the Quebec Branch of the

Engineering Institute in 1944. He firsl

joined the institute in 1922 as a Student.

Ma.joi-General N. E. Rodger, C.B.E.,

C.D., M.E.I.C, has assumed the appoint-
ment of vice-chief of general staff at

Army Headquarters in Ottawa. He was
formerly general offieer Commanding
Prairie Command at Winnipeg, Man.

Maj.-Gen. Rodger is a graduate of

the Royai Military College and of Mc-
Gill University- He was appointed to a

commission to the R.C.E. in 1928 and
in 1939 held the rank ol major. From
December 1941 until September 1942.

with the rank of lieutenant-colonel, he
was personal assistant to General A. G.
L. McNaughton, M.E.I.C. Subsequently
he beeame brigadier general staff. 2nd
Canadian Corps. in which capacity he

served until the end of the war. After
the war he was appointed to the Cana-
dian Army Staff at Washington. D.C.
Major-General Rodger was quarter-

master general of the Canadian Army
for fi\e years and then in 1951 attended

a sénior orneeis' course in England
prior to his appointment at Winnipeg

J. M. Macé, M.E.I.C., has been appointed
assistant district sales maiiager (eastern)
with Northern Electric Company Ltd. m
Montreal. He was previously manager ol

wire and cable sales. eastern district.

for the company,
Mr. Macé graduated from McGill

University in 1935 with a bachelor's de-

gree in electrical engineering. He joined
Xorthern Electric in 1936 in lhe power
apparatus sales deparlmenl.
During the war he was named sales

engineer for marine power and degaus-
sing equipnient. In 1946 hs was trans-

ferred to the rural elertrilication depart-
ment and was made manager at Quebec
City the following year. He was named
manager of rural eleetrification and
power company sales for the eastern

district in 1950, and t hen became man-
ager of wire and cable sales the follow-

ing year.

Mr. Macé is a member of the Corpora-
tion of Professional Engineers of Que-

bec, and of the American Institute of
Elect rical Engineers.

Andrew G. Watt, m.e.i.c, has been ap-
pointed vice-president and general man-
ager of the structural steel division and
of the warehouse division of Consoli-
dated Steel Corporation Limited in

Saint John, N.B. He was previously

A. G. Watt, M.E.I.C.

general manager for the Corporation.
A native of Scotland Mr. Watt carne

to Canada in 1927 and joined Canadian
Vickers Limited in Montreal as struc-

lural draughtsman. In 1929 he went to

Saint John, N.B., where he was chiei

draughtsman with Saint John Drydock
and Shipbuilding Company Ltd. for

eleven years and pcr>onne! manager for

two years.

Mr. Wall joined Foundation Maritime
Limited in 1942 at Pictou, N.S., as per-
sonnel manager; and he was industrial

relàtions and personnel director of Fcr-
gusson Industries of Pictou from 1943 to

1ÍM5, when he returned to Saint John
Drydock and Shipbuilding Company
Ltd. as chief draught-man of the struc-

tural steel division. becoming assistam
chief engineer in 1950. He joined the

Consolidated Steel Corporation in 1954.

Mr. Watt is an active member of the

Saint John Branch of the Institute and
was chairman of the Branch in 1953. He
was elected to serve on the Council
of the Institute last year.

W. H. Price, m.e.i.c.. has been appointed
assistant general manager of Mid-West-
ern Industrial Gas Ltd. in Edmonton.
Alta.

A 1949 graduate in chemical engineer-

ing from the University of Alberta. Mr.
Price jo

:ned Mid-Weslern in 1952 and
has progresscd from the position of field

eimineer to chief engineer. the positiou

he held at the time of his new appoint-
ment.
Mr. Price has previously been with

The Petroleum and Natural Gas Con-
servation Board.

Jacques Lemieux. M.E.I.C., consulting

engineer and partner in the tirni Cote.

Lemieux. Carignan ifc Bourque in Sher-

brooke. Que., is the new chairman OÍ

lhe Eastern Townships Branch of the

Engineering Institute.

Mr. Lemieux received his general edu-
cai ion al St. Charles Seminary in Sher-
brooke. Que., and then graduated froin

Feole Polyteehnique in 1944 with a
B.A.Sc, degree in mechanical and electri-

cal engineering.
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There's been a

Revolution in Rubber

How Can POLYSAR Rubbers

Benefit You?
How? By giving your products new
values. Polysar can do this because

^there^s been a revolution in rubber.

Now. . . vvith Polysar chemical rubbers

and the help of Polymer's extensive

researcb organi/ation . . . your products

can be given qualities better suited to

the demands oí' increasingly competi -

tive markets.

Whether rubber now enters into

your products or not , it is to your

interest to inquire about the advan-

tages of Polysar. You'11 íind— as have

manufaçturers in 28 countries—that

Polysar can make a surprising differ-

ence in the quality of your products.

The makers of Polysar rubbers

—

Polymer Corporation Limited—have

the largest industrial research

and development division in Canada.

Why not make f u 11 use of these

facilities and learn how Polysar can

benefit you?

Write to our Sales and Technical Service

Division, Sarnia, Canada.

POLYSAR

POLYSAR RUBBER Revolutionizes

Rug Under-cushions

The entirely new under-cushion illustrated, made of

Polysar S-50, makes carpets feel luxuriously soft

and deep, adds years of wear. Polysar S-50 has já
the ad vantage ofgood tensile strength, excel-

lent resistance to aging. unifonn product

qualit) ... is non-staining and rcla-

tively non-discolouring ... is easy

to process.

Polysar has revolutionized

rug under-cushions— it ,

can revolutionize your ^dfeâ

products, too. -jaBj

REGISTEREO

TRADE MARK

SARNIA
CANADA

POLYMER CORPORATION LIMITED
Sarnia • Canada

Disfributors in 28 Countries Around the World
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Upon graduation he joined the De-
partment of Public Works working on
bridge eonstruetion in Quebec province.
In 1945 Mr. Lemieux became a partner
in the firm of Crépeau, Coté and Le-
mieux in Sherbrooke, and in 1952 he
became a member of the firm of Coté.
Lemieux, Carignan & Bomque, Profes-
sional engineers and Quebec land sur-

veyors, also loeated in Sherbrooke, Que.
Mr. Lemieux joined the Engineering

Institute as a Student in 1941, trans-

ferred to Júnior in 1946, and to Member
in 1951. In 1951 he was also one of the

charter members of the Eastern Tovvn-

ships Branch of the Institute.

Kenneth E. Bentley, m.E.i.c, a sénior

engineer in the engineering division of

Imperial Oil Limited, manufacturing
department, has been elected chairman
of the Sarnia Branch of the Engineering
Institute of Canada.
Bom in Billtown, Nova Scotia, he at-

tended Acadia University and later

Nova Scotia Technical College where he
graduated in civil engineering in 1934.

Mr. Bentley has been with Imperial
Oil Limited since graduation, working in

various capacities at their Halifax Refin-

ery, until 1949 when he transferred to

Sarnia. Presently, he is projeot coordina-
tor in connection with the rebuilding

and modernization of Halifax Refinery.

J. Lemieux, M.E.I.C.

Paul M. Smith, m.ej.c, has now jomed
the St. Lawrence Seaway Authority as
division engineer in Beauharnois, Que.
He was previously with William R.
Souter & Associates, Hamilton, Ont.
architects, and was employed as super-
intendent of the plant extension to the
Chrysler Corporation of Canada in

Windsor, Ont.
Mr. Smith graduated in 1942 from

Ecole Polytechnique in civil engineering
and has also been associated with Sur-
veyer, Nenniger & Chenevert, consult-

ing engineers in Montreal. He has also

K. E. Bentley, M.E.I.C.

spent some time in índia as construction
engineer of the Kande Ela Reservoir
Scheme at Nuwara, Eliya. and on other
irrigation projects.

Fred L. Doty, m.e.i.c, branch manager
of the wholesale department of Cana-
dian General Electric Company Ltd. at

Saint John, N.B., has been elected chair-

man of the Saint John Branch of the
Engineering Institute.

Mr. Doty graduated in 1942 from the
University of Toronto with a B.A.Sc,
degree in electrical engineering. He

idb

...... a bank to assist in the financing problems

of new or existing industries in Canada

OFFICES AT

MONTREAL TORONTO WINNIPEG VANCOUVER
901 Victoria Sq. 85 Richmond St. W. 195 Portage Ave. E. 475 Howe St.
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ADVANTAGES OF

RAYMOND CONCRETE

PILES . . . Number four of a seiies

THE 5 TYPES OF RAYMOND PILES

SHOWN . . . Irom lelt to right

STANDARD • STEP-TAPER

PIPE STEP-TAPER

WOOD COMPOSITE • CAISSON

REGARDLESS of the subsoil

conditions

there's a Raymond Pile specifically

designed to do the job safely and

;conomically. The Standard Pile with

its heavy taper is ideal as a friction

pile. The Step-Taper Pile is used

where it is desirable for the pile to

reach a hard stratum at a considerable

depth. The Pipe Step-Taper Pile is

used where piles of great length are

required. Wood Composite Piles

combine the advantage of the

permanence of concrete piles with

the low cost of wood piles. Raymond

Gow Caissons are efficient and

economical for supporting heavy

concentrated loads under certain

soil conditions.

RAYMOND
CONCRETE PILE CO., LTD.

77 YORK STREET . TORONTO 1, ONTÁRIO

Branch Offices

1104 HORNBY STREET, VANCOUVER, B. C.

620 CATHCART STREET, MONTREAL, P. Q.

THE SCOPE
OF RAYMOND 'S ACTIVITIES . . .

Soil Investigations . Foundation, Bridge,

Harbour and Waterfront Construcfaon

Prestressed Concrete Construction

Cement-Mortar Lining of Pipelines in Place



joi:ied t lie General Electric test course

at Peterborough, Ont., immediately fol-

lowing his graduation and then spent

fonr years in the comniercial depart-
ment of the head offiee. He was trans-

ferred to Saint John as apparatus sales

engineer for two years, and then to

Montreal in the same capacity for three

years. He returned to Saint John in

1952 as branch manager of the Whole-

sale department.
He became a Member of the Engin-

eering Institute in 1952.

C. V. Davies, m.e.i.c, has been ap-

pointed erection engineer for Canadian
Bridge Company Ltd. at Walkerville,

Ont.
Mr. Davies graduated from Queens

University in 1947 with a civil engineer-
ing degree, and then joined Canadian
Bridge as a draughtsman. He was named
assistant erection engineer in 1950.

Ho is a member of the American
Welding Society, and the Associat : on of

Professional Engineers of Ontário.

Morris Katz, m.e.i.c, who is chairman
of the Canadian section of the Tech-
nical Advisory Board on Air Pollution,

has also accepted an appointment as

consultant on atmospheric pollution for

lhe Department of National Health &
Welfare in Ottawa.
Mr. Katz is a graduate of McGill

University, having received his B.Sc.

degree in 1926, his M.Sc. degree in 1927

and his Ph.D. degree in 1929. He joined
the National Research Council in

Ottawa in 1930 as a research chemist.

J. B. Delage, m.e.i.c, has joined the

Department of Public Works of Canada
as sénior engineer, Quebec district. He
has previously been with the Depart-
ment of National Defence in Quebec
City, Montreal and Chilliwack, B.C.

Rowland H. Stokes-Rees, Affil.E.i.c, who
is a director of the Rubenstein Brothers
Company, is now also president of

Hydrotechnic Limited, which is also in

Montreal.
Mr. Stokes-Rees has previously been

vice-president of the Kaiser engineers
d vision of Henry J. Kaiser Company
(Canada) Ltd., Montreal.

Donald G. Dunbar, m.e.i.c, is now in

Yancouver, B.C. with Crippen Wright
Engineering Ltd. He was formerly in

New York with the electrical engineer-

ing division of the American Gas &
Electric Service Corporation.

A 1949 civil engineering graduate of

the University of British Columbia, Mr.
Dunbar has previously been in Van-
couvêr with International Engineering
working on the design of the Kemano-
Kitimat transmission lines for the

Aluminum Company of Canada.

R. A. Shier, m.e.i.c, has been named
assistant chief engineer with the Board
of Transport Commission in Ottawa,
Ont.
Mr. Shier. a civil engineering graduate

Fred Doty, M.E.I.C.

of Queens University. was formerly m
Calgary, Alta. with the Board of Rail-

way Commissioners as district engineer.

He has also been division engineer with
the Canadian National Railway at

Belleville, Ont.

H. Matthews, m.e.i.c, has been named
chief engineer of Victoria Machinery
Depot Company Ltd. in Victoria, B.C.
He has been chief engineer and plant
manager of Vancouver Iron Works Ltd.
and Vancouver Engineering Works Ltd.
prior to this new appointment. He had
been with these companies since 1928.

ff

CINCH
ANCHORS

"STRONGER THAN THE BOLT"

The completely reliable expansion Anchor

Manufactured in Canada lolely by

CANADIAN GINCH ANCHORING SYSTEMS
UMITED

2095 Madison Avenue, Montreal

Dafo boolr— titmt% >ab/«s on raqv$t

BRONZE
GATE VALVES

• Minimum obstruction of flow

• Non-Rising Spindle

• Screwed or Flanged

• Solid Wedge

• 200 p.s.i. Steam

• 400 p.s.i. W.O.G. screwed

• 225 p.s.i. W.O.G. flanged

DISTRI3UTORS ACROSS CANADA

"MADE TO LA ST"

moRRison BRASS LimiTED

276 KING ST. W., TORONTO. ONT
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The Wire . . . Federal 500,000 CM Type RW 60c—RH 75c

The Purpose ... To carry low voltage power (1350 KVA)
from the new outdoor substation underground into

the new Smith and Stone Plastics Plant.

The Reasons: Federal RW Cable has moisture resistant

qualities that more than meet CSA requirements for

underground wiring.

FEDERAL Wire and Cable Company Limited
GUELPH, ONTÁRIO



T. H. Dobbin, m.e.i.c, commissioner of

works for the City of Sarnia, Ont., has
been elected secretary-treasurer of the

Sarnia Branch of the Engineering Insti-

tute.

A native of Rothesay, N.B., Mr. Dob-
bin gained early experience working in

building construction and land survey-
ing prior to the Second World War.
During the war he served six years

with the R.C.E. From 1945 to 1949

he was employed as assistant city engin-

eer iat Fredericton, N.B., and also in

1949 he graduated from the University
of New Brunswick with a degree in

civil engineering.
Then Mr. Dobbin joined H. G. Acres

and Company at Niagara Falis, Ont.
and at Pine Falis, Man. In 1950 he was
appointed assistant director of works
for the City of Saint John, N.B., and
then in 1952, became commissioner of

works at Sarnia.

Mr. Dobbin joined the Institute as a
Student in 1947 and then transferred to

Member in 1950.

E. G. DeWolf, m.e.i.c, is with the
Canadian Gypsum Company at Wind-
sor, N.S., having previously been in

Sarnia, Ont. with Sifto Salt Limited as

works manager.
Mr. DeWolf graduated from Nova

Scotia Technical College in 1944 with
a bachelor's degree in engineering. He
was with Maritime Industries Limited
at Amherst, N.S. as assistant plant
superintendent in 1949, and then joined
the Prairie Salt Company, a division

of the Dominion Tar & Chemical Com-
pany at Unity, Sask., as manager. He
went to Sarnia in 1954 to join the
Dominion Salt Company.

R. P. Charbonnier, m.e.i.c, is now
scientific officer with the Department of
Mines and Technical Surveys, fuels

division, at Edmonton, Alta. He was
previously with the same department
at Calgary, Alta., working on research
in coal preparation.

D. R. Brown, m.e.i.c, has moved to the
United States and is working as a
design e n g i n e e r with the Mobay
Chemical Company in Affton, Missouri.
He was previously in Maitland, Ont.
with Dupont of Canada as a sénior
engineering assistant.

Mr. Brown graduated in 1944 from
McGill University with a B.Eng. degree.
After serving with the R.C.N.V.R. until
1946 he joined Canadair Limited in
Montreal. He returned to McGill in
1947 as lecturer in the department of
mechanical engineering and obtained his
M.Eng. degree in 1951. That year he
joined C.I.L. in Montreal, transferring
to Maitland, Ont. in 1953.

Brian J. Palmer, m.e.i.c, is now with

T. H. Dobbin, M.E.I.C.

the Dow Chemical Company at Sarnia,

Ont. as project engineer.
Mr. Palmer was previously assistant

chief of staff with the U.S. civil service

attached to the directorate of installa-

tions at the Pepperrell Air Force Base
at St. John's, Nfld.

Raymond Saarits, m.e.i.c, has joined

the St. Lawrence Seaway Authority in

Montreal as assistant engineer. He has
been with the Dominion Department
of Agriculture as design engineer with
P.F.R.A. in Regina, Sask.

BOWSEfe
Engineers and manufacturers to general indus-

try of Liquid Control Systems for 70 years.

NO. 842

EHYDRATOR
Specialist Designers and
Fabricators of Fuel and
Lube Oil Instai lation for

AIRPORTS

RAIL, BUS and

TRUCK TERMINALS

PIPE LINE and

BULK TERMINALS

SERVICE STATIONS

GARAGES

Removes 99.99% to

100% Water (Free or

in Emulsion) FROM
GASOU N E, JET and

OTHER LIGHT VIS-

COSITY FUEL OILS.

DEHYDRATION

FILTRATION

METERING

PROPORTIONING

BLENDING

DISPENSING

Watch for our an- Oil Dehydraror and Condi-
nouncement on the revo- t|| .TU C P Mft V A f tioner for ali lube oil types
lutionary new " B * infclWVlW W*»^l

and viscosities

DOES NOT REMOVE INHIBITORS AND ADDITIVES FROM THE OIL IT PROCESSES

S. F. BOWSER COMPANY LIMITED
HAMILTON, ONTÁRIO

BRANCHES — MONTREAL — OTTAWA — TORONTO — WINNIPEG — REGINA — CALGARY — VANCOUVER

(50) 166 February, 1956 THE ENGINEERING JOURNAL



w/dons-

ititroducfe

SILAVENT

Higher static effidencies.

( Lower noise leveis.

Improved performance and appearance.

APPLICATIONS — Designed primarily as a

high efficiency ventilating fan, the DESIGN 4
also has ratings that fit the requirements of
high pressure systems, forced draft applica*

tions in pov/er plants and is frequently used
as an industrial fan.

SIZES AND CAPACITIES — The Silavent fan

is built in ali standard Fan Association sizes

from 1234" diameter to 108^4" diameter with

capacity ratings from less than 1000 cfm up
to 500,000 cfm.

PERFORMANCE—The DESIGN 4 fan has the

characteristic non-overloading horsepower

curve of a fan with backwardly inclined

blades. High static efficiencies over a wide

range result in low noise leveis and assure

the quietest possible operation for the rating

selected.

This fan can help you solve your air handling

problems.

Write today for the complete information.

" I New 72 Page Catalogue Availabte

k " I Complete ratings for Class I

^ '|H 1 and Class II construction;% fl| » dimension tables for ali sizes and
Mp^fl m arrangements; ("an weights for the

^^ft^^^MflH selection of vibration isolators,

^fttl^^^^^ and technical information on j^^J tHGlHCtMHC LIMITED

ducts and fittings for ventilating systems. Ç^^T GAtT. CANADA

Architects, Consulting Engineers, Contractors, and Industrialists

are invited to write for Silavent Catalogue #342.

MONTREAL TORONTO HAMILTON LONDON OTTAWA
Agents in Principal Citles
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a vital
detail

ÍZ Pm Mj '7-"m íoí
'2 Pin >7-",í& í.z

Engineers: Parsons, Brinckerhoff,
Hall & Macdonald

This detail oí a truss
hanger joint íor the Sun-
shine Skyway acioss
Tampa Bay at St. Peters-

burg, Florida, permits the
span to absorb deíorma-
tions caused by tempera-
ture changes, variations

in weigbt oí tralíic and
other causes—a detail
vital to the success oí the
project.

Another detail which top-

ílight engineers consider
vital is the selection oí
proper tools—thafs why
so many use the Mars-
Lumograph. They rate
Mars-Lumograph im-
ported drawing pencils
and leads períect íor
every step oí the job,
whether detailing or mak-
ing working drawings.
Get imported Mars-Lumo-
graph pencils or Mars-
Technico push-button
lead holder and drawing
leads. You will be glad
you did.

TAEDTLER
PENCILS

at ali good
engineering and

drawing material

suppliers

or from

KEUFFEL & ESSE R of CANADA, LTD.

679 St. James Street West
MONTREAL 3. P. Q.

Main Distributors for Ca nada*
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Robert T. Bailey, M.E.I.C., has been
named assistant to the city engineer at

St. Catharines, Ont. He was previously
city engineer at Welland, Ont., having
gone to Welland in 1951 as assistant

city engineer.

Mr. Bailey graduated in 1948 from
Queen's University with a B.Sc. degree
in civil engineering, and has also been
with Margison & Babcock in Toronto,
and village engineer at Crystal Beach,
Ont.

Fred K. Stone, m.e.i.c., has joined the
South Saskatchewan Pipeline Company
at Swift Current, Sask. He was pre-
viously in Whitehorse, Yukon Terri-
tories, with Canol Pipeline Company.

R. M. Heaton, jr.E.i.c, has accepted a
position as assistant electrical design
engineer with the light and power de-
partment of the City of Regina, Sask.
He was formerly with the Schlumberger
Well Surveying Corporation, also in

Regina.

Mr. Heaton is a graduate of the In-
stitution of Electrical Engineers of
Great Britain 'and has been with Cana-
dian Westinghouse Company Ltd. and
with H. G. Acres & Company in Great
Falis, Manitoba.

G. M. Boissonneault, jr.E.i.c, who is

with the hydraulic resources department
of the Shawinigan Water and Power
Company in Montreal, is the new
secretary-treasurer of the Montreal
Branch of the Engineering Institute.

He is a native of Rainy River, Ont.,

and received his general education at
Calgary, Alta. He attended the Provin-
cial Institute of Technology and Art in
Calgary and then in 1942 joined the
R.C.N. After the war he entered McGill
University and graduated in 1949 with a
bachelor of engineering degree in elec-

trical engineering. The following year he
studied business administration at the
University of Western Ontário.
Mr. Boissoneault joined Shawinigan

Water and Power as a staff development
trainee in 1949 and was appointed to the
system operating division of the genera-
tion and transmission department in

1950. He was transferred to the hydraulic
resources department last year.

He joined the Engineering Institute as

a Student in 1948, and transferred to
Júnior in 1951.

H. T. Blake, jr.E.i.c, has joined C. O.
Monat & Company Ltd. in Montreal.
Mr. Blake graduated from McGill

University in 1949 in mechanical engi-
neering and has been with Rochester
& Pittsburgh Coal Company (Canada)
Ltd. in Montreal since that time.

D. L. Aker, jr.E.i.c, has rejoined the
Aluminum Company of Canada at
Arvida, Que., having completed his
Athlone Pellowship. He is supervisor
of electrical maintenance at the Arvida
plant.

Mr. Aker graduated from the Univer-
sity of Manitoba in electrical engineer-
ing in 1949 and then joined McKinnon
Industries Limited in St. Catharines,
Ont. He went to the Aluminum Com-
pany in 1952 and was in the electrical
maintenance department at Kingston,
Ont., prior to receiving his Fellowship
in 1953.

D. G. B. Anderson, jr.EJ.c., has joined
the Long Manufacturing Company in
Oakville, Ont., as works manager. He
was formerly assistant manager of the
service department of the Toronto
Hydro-Electric System.
Mr. Anderson graduated in 1950 from

the University of Toronto and has been
project engineer at Valleyfield, Que.,
for Defence Industries Limited, and with
Lever Brothers Limited in Toronto.

T. B. Lounsbury, jrjsj.c, has been ap-
pointed manager of meter, instrument
and relay sales for the Canadian West-
inghouse Company's industrial products
division at Hamilton, Ont.
A 1950 honour graduate in electrical

engineering from McGill University, and
a graduate of the university 's man-
agement and business administration
course, Mr. Lounsbury joined Westing-
house in 1950 as a student engineer.
Until his recent appointment he was
attached to the apparatus sales depart-
ment in Montreal.

J. G. G. Hamel, jrJ!J.c, is now with
the engineering department of the Waya-
gamack division of Consolidated Paper
Corporation Ltd. at Three Rivers, Que.
He was formerly with Canadian Johns-
Manville at Asbestos, Que.
Mr. Hamel graduated in 1950 from

McGill University in civil engineering
and has previously been with the
Foundation Company in Ottawa as field

engineer and with Harold Doran as

G. M. Boissonneault, Jr. E.I.C. T. B. Lounsbury, Jr. E.I.C
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WHAFS NEW IN PRODUCTION METHODS ?

Whafs better, faster-working,

more económica!, more accurate ?

Whafs the shape of things to come
in production engineering?

For ali the answers, come to the . . .

INTERNATIONAL

MACHIN £ TOOL

EXHIBmOM 1956
Olympia - London - England June 22 — July 6

(Sundays excepted)

Here, under one vast roof, for dose study and comparison at first-hand, the Machine Tool

Trades Association (of Great Britain) will present an extensive show of the most

modern machine tools and allied equipment from the world's leading makers—
British, European, American.

This show will surpass in information value a whole library of catalogues, a mile of

correspondence. You can see the machines themselves at work in actual production. You

can discuss with the world's best informed experts your own production problems and plans.

The huge range of exhibits includes machine tools, engineers' small tools, gauges and

measuring equipment, testing equipment, presses and power hammers, heat-treatment

plant, woodworking machinery.

This will be Europe's outstanding engineering display of 1956. Be there! Be sure to be there!

Note the dates and make your plans now

I

Organized by The Machine Tool Trades Association (of Great Britain),

Victoria House, Southampton Row, London, W.C.1, England.
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serving industry .

.

.

Today, in the highty competitivo electrical appliance field,

manufacturers have to be more than ordínarily cost conscious.

With practically ali appliances covered by manufacturers'

warranty, stringent quality control is a must for every component.

We supply to manufacturers' specifications, a full range

of magnet wires, specialty cords— in fact, wiring for every

type of electrical appliance.

For over 40 years, we at Canada Wire have been meeting

and exceeding leading manufacturers specifications in the

design and manufacture of electrical conductors.

If your product involves wire in any form, consult Canada Wire
— it pays!

assistant resident engineer at Lac St.

Jean, Que.

Roderick R. MacKenzie, jr.E.i.c, was
recently appointed to the position of

assistant engineer, maintenance of way,
central region of Canadian National
Railways, with headquarters in Toronto.
He was previously division engineer
with the C.N.R. at New Glasgow, N.S.
Mr. MacKenzie is a civil engineering

graduate of the University of New
Brunswick, class of 1945. He began his

career with the C.N.R. with summer
work in 1941 and 1942. In June 1945

he was instrumentman with the Camp-
beliton division, subsequently becoming
assistant division engineer at Camp-
bellton in 1948. He became division

engineer at New Glasgow in 1952.

J. C. Smith, jr.E.i.c, has been transferred

from the Three Rivers, Que., mill of

the Canadian International Paper Com-
pany to the Dalhousie, N.B., mill of

the New Brunswick International Paper
Company as assistant plant manager.
Mr. Smith graduated in 1947 from

Queen's University in mechanical engi-

neering and joined N.B. International

Paper at Dalhousie that same year. He
went to Three Rivers in 1953 as mill

engineer for Canadian International

Paper.

A. M. White, jr.E.i.c, is now with the

Vancouver office of Racey, MacCallum
& Associates Ltd. He was formerly
maintenance superintendent of the sul-

phate and nitrate plants of Consolidated
Mining and Smelting Companv Ltd. at

Trail, B.C.
Mr. White graduated from the Uni-

versity of British Columbia in 1948 with

a B.A.Sc, degree in mechanical engi-

neering.

C. Gordon Lindsay, jr.E.i.c, recently

joined the staff of Atlantic Bridge Com-
pany Ltd. in Halifax, N.S. He was
previously attached to the U.S. Corps of

Engineers at the Ernest Harmon Air

Force Base in Stephenville, Nfld.

A 1948 civil engineering graduate of

McGill University, Mr. Lindsay was first

associated with the concrete design de-

partment of the Shawinigan Engineering
Company in Montreal before going to

Newfoundland in 1952.

Paul R. Brown, jr.E.i.c, has joined the

staff of Reliance Electric & Engineering
(Canada) Ltd. as transformer engineer

in Welland, Ont.
Mr. Brown is an electrical engineering

graduate of Nova Scotia Technical Col-
lege, 1948. and has been with the Cana-
dian Westinghouse Company in Hamil-
ton, Ont., as electrical engineer in the

engineering department of the company.
He joined Westinghouse immediately
after his graduation.

Brian B. Hanson, jr.EJ.c, is now em-
ployed as city electrician for the City

of Moncton, N.B.
A 1950 electrical engineering graduate

of the University of New Brunswick.
Mr. Hanson has been with the Cana-
dian National Railways in Moncton as

circuit designer in the signal depart-

ment.

Norman G. Brown, jr.E.i.c, has joined

the staff of Dutton-Williams Brothers

Limited in South Edmonton, Alta.

^^^^^^^^^^^^^^^^^^^^^ f (U/d? 1

(ànada W'RE%(able (òmpany
Postal Station "R" Toronto (Leaside) Ont.

A CANADIAN COMPANY MANUFACTURING AND SELLING COAST TO COAST
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MORSE TORQUE LIMITER PROTECTS MOTOR AND

REDUCER FROM DEAD-STOP OF DRIYEN UNIT!

Morse Torque Limiter and sprocket act as slip clutch on Model 55 Automatic
Electric Shift Trimmer made by The Wheland Company, Chattanooga.
Arbors are shifted at 120 fpm, instantly stopped and locked into place.
Torque Limiter on jackshaft is set so sprocket slips when motor torque
(38 ft.-lbs.) is exceeded. Absorbs inertia of 1-hp, 155-rpm gearmotor; reduces
shock on drive unit when driven shaft is stopped.

Ty pica I application shows how you can safeguard

drive units and eliminate shear pins

Check these advantages of

Morse Torque Limiters

V' Eliminate downtime

VTo rque-sensitive and fully

adjustable

"\/Completely automatic and
dependable

Resume operation

automatically

VCompact, standard sizes

In this Wheland Electric Shift

Trimmer, two 200-pound saw ar-

bors are automatically moved into

position at 120 feet per minute . .

.

then stopped dead and locked
into place.

The tremendous shock trans-
mitted to the drive mechanism
when the arbors are stopped, is

safely dissipated by a Morse
Torque Limiter used as a slip

clutch between the driving and
driven units. In addition, it pre-

vents motor inertia from building

up torque in the drive.

Versatile Morse Torque Limiters

can safely control many of the
shock-load problems present in
your machine operations.

These simple devices are depend-
ably sensitive and easily adjusted
to desired torque limits. When
overload or jam-up is cleared, they
automatically resume operation,
ehminating downtime or disman-
tling necessary with shear pins.

Send for Free Catalog

A full Une of Torque Limiters is

stocked by your Morse Dis-
tributor. For free catalog, or
power transmission engineering
help, see him or write today.

MORSE CHAIN OF CANADA LTD., SIMCOE, ONTÁRIO

MORSE J CHAINS, CLUTCHES,
AND COUPLINGS
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Mr. Brown graduated from the Uni-
versity of British Columbia in 1950 with
a B.A.Sc, degree in mechanical engi-
neering and joined John H. Ross &
Company Ltd. in 1951 as sales engineer
in Edmonton. In 1952 he was appointed
manager of the Calgary branch of the
company and then returned to Edmon-
ton in 1953 as sales manager.

Charles Yoshida, jr.E.i.c, who received
his M.A.Sc, degree in chemical engi-
neering from the University of Toronto
this fali, has joined Canadian Wallpaper
Manufacturers Ltd. in Toronto.
Mr. Yoshida graduated in 1951 from

McGill University with a B.Eng. degree
in chemical engineering, and then join-

ed the Wayagamack division of Con-
solidated Paper Corporation at Three
Rivers, Que.
He is a past secretary-treasurer of the

Saint Maurice Valley Branch of the
Engineering Institute.

A. M. Carlicki, jr.E.i.c, has joined the
engineering staff of Timberland Ma-
chines Ltd. in Woodstock, Ont., as
mechanical engineer.
Mr. Garlicki is a 1951 mechanical

engineering graduate of the Polish Uni-
versity in London, England. He has
been with Babcock-Wilcox & Goldie-
McCulloch Ltd. in Galt, Ont., as project
engineer since 1952.

Richard C. Sircom, jr.E.i.c, is now en-
gaged in underwater physics research
work with the Naval Research Establish-

ment in Dartmouth, N.S. He was for-

merly in Peterborough, Ont., with Cana-
dian General Electric as switchgear
design engineer in the apparatus depart-
ment.
Mr. Sircom graduated in 1951 from

Nova Scotia Technical College with a
B.Sc. degree in electrical engineering and
then joined the Canadian General Elec-

tric^ test course.

K. A. Millions, jr.E.i.c, is now resident

materiais engineer with the Trans-Can-
ada Highway division of the Department
of Public Works at Banff, Alta. He
was formerly resident highway engineer

with the Alberta Department of High-
ways in Edmonton.
A 1951 civil engineering graduate of

the University of Alberta, Mr. Millions

was with the R.C.A.F. as flying officer

in the Air Division at Headquarters in

France after his graduation.

Lt. (L) G. A. Kastner, jr.E.i.c, of the

Royai Canadian Navy, has been ap-
pointed electrical officer at H.M.C.S.
Algonquin, an operational unit of the

Royai Canadian Navy at Halifax, N.S.

He was previously at Navy Headquar-
ters in Ottawa as section head, under-
water detection engineering in the elec-

trical engineer-in-chiefs division.

Lieutenant Kastner is a 1952 graduate

of the University of New Brunswick in

electrical engineering.

J. K. Maitland, jr.E.i.c, has joined the

staff of Haddin, Davis & Brown Lim-
ited in Edmonton, Alta. He has been
in Brandon, Man., on the staff at City

Hall.

Mr. Maitland graduated in 1952 from

the University of Manitoba in civil

engineering, and has also been with
Underwood, McLellan & Associates Ltd.
in Saskatoon, Sask.

Mare Brunet, jr.E.i.c, has been trana-

ferred by the harbours and rivers engi-

neering branch of the Department of
Public Works from Rivière du Loup,
Que., to Quebec City.

Mr. Brunet graduated in 1952 from
Lavai University with a B.A.Sc, degree
in civil engineering and joined the
Department of Public Works as a civil

engineer in Quebec City after graduation.

Ronald G. Foxall, jr.E.i.c, is now em-
ployed as resident engineer at Powell
River, B.C., for the Northern Construc-
tion Company.
Mr. Foxall graduated from the Uni-

versity of British Columbia in 1952 in

civil engineering, and then joined Cana-
dian National Railways as a trainee in

Montreal with the research and develop-
ment department. In 1954 he became
associated with Canadian Forest Products
Limited in Port Mellon, B.C., as plant
engineer.

J. A. Harding, jr.E.i.c, is now with
Ontario-Minnesota Pulp and Paper
Company Ltd. in Kenora, Ont. He was
formerly in Hamilton, Ont., with Cana-
dian Westinghouse Company Ltd., hav-
ing joined that company upon his

graduation in 1953 from the University

of Manitoba with a B.Sc. degree in

mechanical engineering.

D. D. Young, jr.E.i.c, who recently re-

turned from England where he spent

two years on an Athlone Fellowship,

has joined the mechanical development

paepipe

PULP STORAGE
Paepipe B.C. wood tanks or

lininqs for steel tanks are the

answer to clean, flowable pulp.

B.C. fir tanks or western

cypress linings have been in-

stalled by several mills during

the past year to smooth out

production peaks.

For more information on

"Paepipe" wood stave pipe

and tanks write for our com-

plete illustrated catalogue.

paepipe
WOOD PIPE Bc TANKS
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department of the ammunition and ex-

plosives division of C.I.L. as a project

engineer in Brownsburg, Que.

Mr. Young graduated in 1953 from

the University of Manitoba with a B.Sc.

degree in mechanical engineering.

Edmund H. Mclntyre, jr.E.i.c, has re-

turned from England where he spent

two years on an Athlone Fellowship,

and is now with Canadian Refractories

Limited in Montreal. While in England
he was with the metallurgical staff of

Steel, Peech and Tozar, a branch of

the United Steel Companies.
Mr. Mclntyre graduated in 1953 from

McGill University with a bachelor's de-

gree in metallurgical engineering.

W. J. Lund, Jr.E.i.c, has joined West-
minster Iron Works Ltd. as a mechanical

engineer in New Westminster, B.C. He
was previously with the Harmac Pulp
division of MacMillan and Bloedel Ltd.

in Nanaimo, B.C., having joined that

organization in 1953.

Mr. Lund graduated from the Uni-

versity of British Columbia in 1953 with

a B.A.Sc, degree in mechanical engi-

neering.

R. A. J. Arsenault, jr.E.i.c., has returned

to Canada following a two year period

spent in England on an Athlone Fellow-

ship, and is employed by Marine Indus-

tries Limited at Sorel, Que., as assistant

superintendent of machine shop and
machinery installation and repairs.

A 1953 electrical and mechanical engi-

neering graduate of Ecole Polytechnique,

Mr. Arsenault spent the first year of

bis fellowship studying at the Royai
Technical College in Glasgow and re-

ceived a postgraduate diploma in power
engineering. The following year he was
with Fairfield Shipbuilding and Engi-
neering Company Ltd., also at Glasgow.

Fernand Demers, S.E.I.C., a 1955 grad-

uate of Nova Scotia Technical College

in civil engineering, has joined Perini

Quebec Inc., general contractors in

Montreal.

Earl Misfeldt, s.e.i.c, has joined the

Department of Mineral Resources of the

Province of Saskatchewan at Lloyd-
minster.

He graduated in 1955 from the Uni-
versity of Saskatchewan in civil engi-

neering.

Eric Christman, s.e.i.c, a mechanical
engineering graduate of McGill Univer-
sity, class of 1955, is riow with the

control department of the Anglo Cana-
dian Pulp and Paper Mills in Quebec
City.

John J. Sled, s.e.i.c, has joined H. A.

Simon Limited at Port Alberni, B.C.
He graduated last spring from the

University of Saskatchewan in civil engi-

neering and then worked with Haddin,
Davis & Brown in Edmonton, Alta.

J. Gaetan Trudeau, s.e.i.c, is presently

employed as field engineer with the west

district, water and sewerage division of

the Department of Public Works of

Montreal.

Mr. Trudeau graduated ih 1955 from
Ecole Polytechnique with a B.A.Sc,

degree in civil engineering.
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Activities of the Forty-seven Branches of the Institute

and

abstracts of papers presented at their meetings

Belleville

J. A. Grant, m.e.i.c,

Secretary-Treasurer

J. L. Coller Guest Speaker

The Belleville Branch of the Engineer-
ing Institute of Canada held its third

meeting of the 1955-56 season on Decem-
ber 12, 1955, at the Masonic Temple.
Approximately 30 members and guests

attended. J. L. Colter of the Canadian
National Railways spoke on the "Appli-
cations of Electronics in the Toronto
Stock Exchange". He explained the

processes involved in implementing and
recording financial transactions in the

Toronto Stock Exchange.
Mr. Colter was introduced by A. Argue

and thanked by John Ross.

A supplementary film entitled "Im-
mediate Action", supplied by the Tor-
onto Stock Exchange, was shown.

Central British Columbia

H. D. DeBeck, jr.E.i.c.,

Secretary-Treasurer

President Attends General Meeting

The annual general meeting of the

Branch was held at the Plaza Hotel in

Kamloops on November 28, 1955 with
41 present, including members, wives
and guests.

Vice-Chairman A. F. Joplin was in

the chair and welcomed to the meeting
the president of the Institute, Dr. R.
E. fleartz and Mrs. Heartz, and the

general seoretary, Dr. L. Austin Wright.
The chairman then called on W. J. M.
Owen to introduce Dr. Heartz, who ad-
dressed the meeting on the subject of

the shortage of engineers and possible

means of meeting the problem.
The chairman then thanked Dr. Heartz

and introduced Dr. L. Austin Wright
who spoke on the business of the In-

stitute, touching briefly on the subject

of confederation and the film "Leonardo
da Vinci".

Dr. Wright also drew the attention of

the meeting to the fact that the 1957
meeting of the Institute will be in Banff.

1956 Branch Officers

The election of branch officers for 1956
was then held with resulta as follows:

chairman, A. F. Joplin; vice-chairman,

R. G. Harris; committeemen, A. C.
Dimock, E. R. Gayfer, and M. A.

Thompson.
Owing to the visit of the president

the presentation of annual reports and
other business was deferred until the
first meeting of 1956.

Executive Meeting

A meeting of the executive was held

at the Plaza Hotel in Kamloops on
November 28, 1955. The meeting con-
vened at 9.20 p.m. with Mr. Joplin in

the chair. Others present were Messrs.

Harris, Thompson, Wade, Zirul and
DeBeck.
Two applications for membership as

Branch afèliates were approved, and a

nomination for the presidency of the

Institute was endorsed. R. L. Bigg was

appointed member of the Nominating
Committee. In addition to financial

business, it was moved by Mr. Harris
and seconded by Mr. Wade that the
secretary contact Mr. Dimock in Ver-
non to arrange a meeting there for

February 17, and that an executive
meeting also be arranged for that date.

Cornwall

L. H. SnELCBOVE, M.B.I.C.,

Secretary-Treasurer

W. Rothwell, m.e.i.c.

Branch News Editor

Buffet Supper and Film

The December meeting of the Corn-
wall Branch was held at the Cornwall
Golf and Country Club on Friday.
December 9, 1955. A buffet supper was
served, followed by the showing of the
film on the life and work of Leonardo
da Vinci.

Invitations were extended to members
and their wives of the local branches of

the Association of Professional Engi-
neers, the Chemical Institute of Can-
ada, the Architects and the Medicai
Association. Approximately one hun-
dred members and guests attended one
of the most successful meetings of the

year.

Fredericton

O. I. LOGUE, M.E.I.C,

Secretary-Treasurer

N. E. Donahoe, jr.E.I.C,

Branch News Editor

Supper Meeting

On December 15, 1955, the Fredericton

Branch held a supper meeting at the

cafeteria of the Memorial Students

Centre of the University of New Bruns-

wick. Special guests for the evening

were the wives of the members.

"Leonardo da Vinci"

After the supper, a preview showing
of "Leonardo da Vinci", a documentary
film exclusively owned in Canada by

Members of the executive of the Halifax Branch. Left to right, seated, J. J.

Kinley, R. D. T. Wickwire, vice-chairman, G. A. Cunningham, chairman,
W. D. Pippy, secretary-treasurer, W. A. Devereaux, past-chairman; standing,

Professor B. N. Cain, Professor B. F. Vail, J. D. Kline, P. M. Lane, E. C. Parsons

and O. K. Smith. Others elected to the executive are R. F. McAlpine, G. H.

Dunphy and John Powers.

• -<.;v. •.

-
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"Cleveland Speed Variator

NOW available in 9
sizes, rangingfrom one-

halj to 10 horsepower
at 1750 input RPM.

INFINITELY variable, stepless

speeds within a 9:1 range (from

Vi to 3 times the input speed).

Smooth, instant change of speed

by simple manual adjustment or

by remote control devices, either

manual or power operated.

Operating efficiencies—75% to

90%.

Coaxial input and output shafts,

rotating in same direction, either

clock-wise or counter clock-wise.

Ample bearing support for both

input and output shafts to carry

Overhung pulleys.

Compact and inherently quiet

and smooth running, due to sim-

ple construction.

Minimum maintenance and long
life, due to absence of belts and
Other complicated linkage.

Performance proved by pro»
longed tests in the laboratory and
field operation.

These are the outstanding ad-

vantages of the Cleveland Speed
Variator. It is now ready for serv-

ice. Immediately applicable to a

wide variety of machines and
equipment where a dependable
variable speed drive is required.

For detailed description and spec-

ifications, write for Bulletin K-200
Peacock Brothers Limited, P.O
Box 1040, Montreal 3, Que.

HOW THE CLEVELAND SPEED VARIATOR WORKS
i

Jlk ái% é\W' 15» Mff

TL JÉL JÉ
Power is transmitted from input shaft to

output shaft through alloy steel driving

balis which are in pressure contact with

discs attached to the two shafts.

Relativo speeds of the shafts are ad-

justed by changing the positioning of

axles on which the balis rotate (see

diagrams, left, and cutaway view, right).

PEACOCK BROTHERS LIMITED
MONTREAL
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• Branch News

lhe Institute was shown. Those present

were favourably impressed with the

Rim as well as with its hero.

After the film a discussion period fol-

lowed on the various aspects of da
Vinci's character, his inventions and
accomplishments.

Halifax

W. D. PlPPY, M.E.I.C.,

Secretary-Treasurer

F. H. Tremain, m.e.i.c,

Branch News Editor

Officers for 1956

The Halifax Branch of Engineering
Institute of Canada reports a year of
exceptional activity. Election resulta

were announced at the annual meeting
and officers named for the Branch.
Those chosen were: G. A. Cunningham,
chairman; R. D. T. Wickwire, vice-

chairman; and W. D. Pippy, secretary-

treasurer. Other members of the execu-
tive include O. K. Smith, R. F. Mt-
Alpine, G. H. Dunphy, J. D. Kline, P.

M. Lane and Prof. B. F. Vail, Halifax;
E. C. Parsons, Windsor; Prof. B. N.

Cain, Wolfeville; J. J. Kinley and J. W.
Powers, Luneriburg.

The retiring chairman, W. A. Dever-
eaux, reported on a highly successful

year in which membership of the Branch
rose above the five hundred mark.
Meetings held during the year were
highly diversified to meet the needs of

the many technical divisions represent-

ed by the engineering profession in the

Halifax area. In addition to subjects of

general engineering interest, topics have

been chosen which are related to marine,

naval and military problems.

The newly-elected chairman, G. A.

Cunningham, assured the members that

meetings of general interest as well as

topics of a specialized engineering nature

would form a part of the 1956 program.

New developmenta in the fields of elec-

tronics and nuclear energy will be in-

cluded in the program. When he asked

members to put forward their ideas

regarding future meetings, a spirited dis-

cussion brought forth a wide variety of

suggestions and a wealth of constructive

comments for the guidance of the new
executive.

The Committee chairmen appointed

were: F. H. Tremain, publicity and

news editor; G. H. Dunphy, Public Rela-

tions; M. L. Baker, Student Guidance;

W. J. Philips, Professional Develop-

ment; G. F. Vail, Student Activities;

and J. D. Kline, By-laws.

Hamilton

A. F. Barnard, jr.E.i.c,

Secretary-Treasurer

R. R. Packer, jr.E.i.c,

Branch ATews Editor

''Trans-Canada Micro-wave Radio Re-
lay Systems" was the subject of J. B.
Leworthy's talk at the December meet-
ing of the Hamilton Branch. A 1937
electrical engineering graduate of the
University of Toronto, Mr. Leworthy
now heads the division of the Bell Tele-
phone Company of Canada concerned
with micro-wave radio relay systems,
mobile two-way communication and
television facilities.

Micro-wave Radio Relay System

Mr. Leworthy was introduced to the
Branch members by H. Seeley. In dis-

cussing the new system now under con-
struction from Sydney to Vancouver,
Mr. Leworthy said that the project is

one of the significant achievements to
be undertaken by Canadian engineers
since the war. The Trans-Canada tele-

phone system provides circuits from
coast to coast by means of seven differ-

ent companies. Since 1945 circuit mile-
age has been increased five times. With
the need foi long distance dialling and
for television service, these companies
are now in the process of providing a
micro-wave radio relay system which is

due for completion in 1956.

Outlining the basic principies of the

GEOCON LTD
SPECI ALISTS IN:

(60) 176 February, 1956 THE ENGINEERING JOURNAL



new
light

on pQPACITY

insures sharp reproduction from your

TURQUOISE tracings

READ HOW, for the first time ín pencil history, Eagle's

laboratory measures the opacity of a pencil line with sci-

entific accuracy. Three precision instruments are involved:

(1) Our fwo-ton "Pencil Sharpener" give» the test pencil a cylin-

drical point (a» ihown at left) of fixed diameter, accurate lo .0001".

(2) In our Automatic Shading Machine, the pencil deposits graphite

as a square of parallel strokes under uniform pressure on the paper.

(3) A Microammeter, connected to a sensitivo light cell, first meas-

ures the light blocked by the chart paper, and then measures the

opacity of the graphite deposit alone to a fraction of one percent

!

Such exact measurement of every TURQUOISE degree

enables us to develop and maintain maximum opacity . .

.

the quality that gives you perfect prints from TURQUOISE
pencil tracings.

PROVE IT IN THE PRINT with a free TURQUOISE sample.

Just write us, naming this magazine and the grade you prefer. Made in Canada

EAGLE PENCIL COMPANY • NEW YORK • LONDON • TORONTO • MÉXICO • SYDNEY

THE ENGINEERING JOURNAL February, 1956 177 (61)



• Branch News
system, Mr. Leworthj' described some
of the engineering aspects of the project
which requires the services of prac-
tically every branch of the profession.
The TD2 system which works on a

3700 to 4200 kc/s. frequency with a 3

in. wave-length requires that 135 re-

peater stations be constructed every 30
miles to offset the curvature of the
earth. Sixty-five of these stations, over
a distance of 1,800 miles, are being built

by the Bell Telephone Company. There
are, in addition, 25 towers for spur lines.

In the selection of a route, determin-
ing factors are the availability of power,
the existence of land and telephone
lines, as well as transportation and com-
munication services. Topographical maps
have been made of certain áreas; others
have been revised to show unmapped
obstructions, as in the case of British

Columbia. Even in the prairie region
100-foot hills are not uncommon.
Each site is tested by means of a

200-foot portable tower and mobile
radio equipment. The construction of

the permanent towers, averaging 225 ft.

and weighing approximately 40 tons, to

provide a negligible twist under high

winds, is usually done by contractors,

as well as work on roads and clearing

of the property.

The stations are pre-fabricated build-

ings approximately 36 by 21 ft. Each
station is equipped with auxiliary power

to ensure dependability. In addition,
there is a wave guide system from an-
tenna to radio building, in readiness for
the complex switching equipment re-

quired in long distance customer dialing.

Automatic "Watch Dop"
Each tower is equipped with an auto-

matic "watch dog", by means of which
men on duty are constantly supplied
with information on the fuel levei, tem-
perature, radio equipment performance,
and auxiliary power supply. The "watch-
dog" can answer 40 questions required
by maintenance men; it can also per-
form certain functions, such as the
switching-on of auxiliary power. At each
relay station repeated checks are made
to make sure that signals are clear.

The path of a typical television broad-
cast is as follows: The broadcast studio
camera converts the view into electrical

impulses which are sent by telephone
to the main telephone building of a
major city where a frequency modula-
tion system changes the frequency -and
amplitude. The signals are then trans-
mitted through the relay stations to an-
other major city where they are again
modulated for receiver use.

At the conclusion of his talk Mr.
Leworthy displayed some new inven-
tions of the Bell Telephone Company
among which were a pocket transmitter,
and samples of cable and tubes used
in trans-Atlantic telephone calls.

A question period followed the address.

F. E. Milne, Branch chairman, thanked
Mr. Leworthy on behalf of the mem-
bers.

Montreal

G. M. BoiSSONNEAULT, M.E.I.C.,

Secretary- Treasurer

Marc Benoit, m.e.i.c,

Publicity Oiairman

Automatic Computers

Tuesday, November 29, 1955, at the
Mansfield St. headquarters of the Engi-
neering Institute, Montreal Branch
members were given the opportunity to
enlarge their views on a modern tool
for management represented by the
family of "Automatic Computers".
The speaker, Walter Smuck, applied

science representative for International
Business Machines (I.B.M.), did a good
job of conveying the basic principies of

operation and application of these com-
plex machines which now render possible
the almost impossible of yesterday.

After a brief historical approach to the
problem, Mr. Smuck described the dif-

ferent types of available machines plus
the auxiliary equipment required. In
few words, one starts with the basic

punch card where the information is

permanently recorded (or a magnetic
tape recoider having a considerable
larger capacity), and in a matter of

seconds or a split second in some cases,

these machines start producing results

pertinent to material inventory, ma-
terial routing to 8trategic warehouses,
payroll, bookkeeping, and solutions of

complex technical problems, etc. Every

sure cure
FOR

desítuctiv©
water hammer
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• Branch News

one present must have felt some sort of

relief when Mr. Smuck, who said

that a single one of these machines
could replace thousands of office work-
ers, also added that the machine still

required at least one man to do the
initial and final thinking.

Prior to the question period, a colour-

ed film was shown depicting different

types of automatic computers, classifiers,

automatic punch card machines, etc.

Machines are Self-checking

One interesting point to remember, is

the fact that information can be sent
directly to the machines from various
long distance sources; also, ali the
machines are self-checking and any
error will stop and hold everything.

One last point of general interest is

that machines can be built to suit spe-

cial specific requests or problems. In
ali events, the manufacturer remains the

sole owner of the machines. These ma-
chines are then rented on a monthly
basis and the necessary skilled person-

nel is supplied by the manufacturer.

G. H. Hoganson, of Canadian National
Railways and chairman of the Manage-
ment Section of the Program Commit-
tee, expressed a vote of thanks to Mr.
Smuck and the meeting chairman, Leo.

Roy of the Quebec Hydro-Electric Com-
pany, declared the meeting over.

The meeting was arranged by D.
Danylkiw of the Bell Telephone Com-
pany.

Montreal

Electrical Section

M. J. Oldeeshaw, M.E.I.C.,

Chairman

Marconi Company Is Host

On Monday evening, November 14,

1955, the Canadian Marconi Company
received 123 guests consisting of mem-
bers of the Engineering Institute of

Canada, American Institute of Electrical

Engineers, and the Institute of Radio
Engineers Montreal branches. The visi-

tors were greeted by the president, S.

M. Finlayson, and were then conducted
on a 3%-hour tour of Marconi.
In the Marconi building they were

shown such items in production. as

marine radar, 20 kw. communication
transmitters, mobile FM communica-
tion sets, marine radiotelephone, quartz
crystals, photocells, rádios, television

receivers, and radio relay equipment.
The guests were then taken to the

McEachran Avenue premises by bus to

see through the aviation, radio relay

and research departments where new
equipment and components are under
development.
The tour ended with light refresh-

ments in the company cafeteria.

Winnipeg
Electrical Section

G. L. MacDonald, m.e.i.c,

News Editor

D. H. McKeough is Speaker

On November 3, 1955, the Electrical

Section of the Winnipeg Branch wa&
addressed by D. H. McKeough, Switcii-

gear Engineering Division, Canadian
Westinghouse Company. The subject of

his address was, "The Jetaire Air Blasr,

Circuit Breaker".
Mr. McKeough traced the develop-

ment of high yoltage circuit breakers
from the earliest attempt at a high
power breaker built for the new Niagara
Falis power development about 1895.

This was a plain air break breaker
powered by an air operated mechanism.
The early oil circuit breakers also used
a simple break under oil and develop-
ment was hampered by the lack of

testing laboratories, and because the

nature of are interruption under oil was
not understood. It was supposed that

insulating oil made an effective are

quenching agent because of its high di-

electric strength, that is, the oil supply
flowed between the contaets and stop-

ped the are from flowing. About 1929,

design engineers began to realize that

the are was always encased in a bubble
of gas, and that the flow of gas formed
from the thermal breakdown of oil was
the effective agent. The interrupting

ratings of oil breakers rapidly increased

...AND NEVER A SHUTDOWN
DUE TO FftLK UNITS!

In 1929 the Illinois Electric Limestone
Company, now the East St. Louis Stone
Company, reported that 9 Falk helical gear
speed reducers had paid for themselves in a
little over a year of operation. In 1952,
almost a quarter of a century after they
were installed, 8 of these Falk drives were
still giving trouble-free service — the ninth
had been retired because of a change in

plant equipment. You'll find the service
record of these veterans in Gould Investiga-
tion Report 540504. Write for your copy
today.

KENNEDY
* OIVISION O' MIUSfAuCN IIMIT». SMEFflELO. INGIAN»

OWEN SOUND. ONTÁRIO

Montreal: 1 224 St. Catherine St. W. St. Catharinei: 50 Church Streef

Haileybury: John H. Brumell
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Oldhands at solving new insulationprobkms

Your J-M Insulation Contractor knows the answers that

give you a better, more economical job

To be sure of getting the most effi-

cient insulation for your plantor equip-

ment, see the man with the worlcTs most
complete engineering and application

service. He's your J-M Insulation Con-
tractor who brings to every job the ac-

cumulation ofJohns-Manville's 95 years'

experience in the thermal insulation field.

J-M Insulation Engineers workhand
in hand with J-M Insulation Contractors.

Together they have achieved outstanding

results with some of the most intricate

insulation problems . . . of every type

and size—in every industry.

J-M Insulation Contractors provide

a complete selection of Johns-Manville

quality materiais. They will choose from
their own stocks the best insulation for

your conditions within the broad tem-

perature range extending from minus
300F to plus 3000F

Skilled application is a major con-

tribuí ion yourJ-M Insulation Contractor

brings to every insulation job. His skilled

mechanics have mastered the latest ap-

plication techniques that assure you top-

quality installation . . . give maximum
operating economy and lower main-
tenance costs.

For undivided responsibility on ali

your insulation requirements, call your
J-M Insulation Contractor. Write for

the name of the one nearest you.

Address Canadian Johns-Manville, 565
Lakeshore Road East, Port Credit,

Ontário., No. 6367.

Jjjj
Johns-Manville /u&tfQ INSULATION

» k o d v cr» MATERIALS « ENGINEERING APPLICATION
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• Branch News

and arcing times diminished. At the
same time, the new large testing stations

were able to demonstrate the operation
of these breakers.
Development of high voltage breakers

on the North American continent, up
to the present, has been largely concen-
trated on the development of high volt-

age dead-tank oil breakers which are

being used up to the highest voltages
and interrupting capacities. A different

trend developed on the European con-
tinent where part of the effort was
directed to the development of oil poor
breakers and air blast breakers.

First Air Blast Breakers

The first commercial air blast breaker
was built by a German firm in 1929,

and by the end of the war, most British

and continental manufacturers were
buiiding high voltage air blast breakers.

This European trend appears to be due
in part to the relatively high material

costs and low labour costs prevailing in

that area. The porcelain clad air blast

breaker with its minimum content of

steel and copper has had an advantage,
whereas on this continent, the relatively

high wage rates and low material costs

have favoured the design of the bulk
oil circuit breaker.
The modern high voltage breakers fali

into three broad classes: (a) dead-tank
bulk oil breakers, (b) porcelain clad oil

poor breakers, (c) porcelain clad air

blast breakers. The first two use insulat-
ing oil as an interrupting fluid while the
third uses compressed gas. One funda-
mental difference between these two
methods is thafc the oil interrupter is a
'suicide type' interrupter in that the are
generates the gas pressure for its own
extinction so that the interrupting effect

is a function of the current flowing. In
the air blast breaker, the gas is stored
at some arbitrary pressure and the in-

terrupting effect is independent of the
size of the are. Consequently, the oil

breakers tend to show some tendency
towards long arcing times at low cur-

rents, particularly with low power factor

switching unless the oil flow is aided by
mechanical pumps or some such device.

They also tend to have trouble with
capacitive currents where successive re-

strikes can build up dangerous over-
voltages in the system and discharges
within the breaker can damage inter-

rupters from the mechanical forces in-

volved unless provided with special

switching resistors for this service. Air
blast breakers tend to have an excessive

interrupting effort for very low currents,

in the order of 50 amps or less, and may
force the natural current zero. Undei
certain circumstances, the current chop-
ping also may lead to switching surges

which may be a hazard unless proper
provisions are made in the form of

surge diverters.

Porcelain Clad Air Blast Breakers

In the porcelain clad air blast breaker
field, a great diversity of ideas is evi-

denced by the different designs avail-

able. One thing in common to ali is

that ali use axial blast interrupters as
oppqsed to the cross blast principie. The
nominal service voltage impressed acrosa
each interrupter varies from 30 kv. to
110 kv. Some breakers have their inter-
rupters stacked vertically, one above
the other; others mount them on a
slant at the top of wyes; while still

others mount them horizontally at the
top of tees. Most manufacturers build
the disconnect switch into the breaker
structure to isolate one side of the
breaker when it opens because the inter-
rupting gaps remain open only while
the blast valves are held open and the
disconnect must open during this time.
These disconneets, or sequential isolators
as they are sometimes called, are usually
exposed to the weather and use differ-

ent devices such as pneumatic hammers
or the exhaust blast to lessen the hazard
of their becoming locked shut due to
icing.

Jetaire Circuit Breaker

A fourth distinctive type of high volt-
age breaker, which may be called a
dead-tank air blast breaker, has been
developed by the Canadian Westing-
house Company and has been christened
the 'Jetaire' circuit breaker. Mr. Mc-
Keough showed a slide of a 115 kv. or
138 kv. design 'Jetaire' circuit breaker
being assembled in the shop. The same
design principies apply to 69 kv. and
up, as the same interrupters, blast valves,
control valves and so on are used at ali

voltages so that ali parts will be inter-

changeable. At the voltage mentioned,
the breaker is a three tank breaker and
structurally is very similar to a bulk
oil breaker. The interrupters are mount-
ed inside the tanks, two per pole. They
are arranged in series electrically and
in parallel pneumatically so that the
are energy from one cannot affect the
air flow from the other. The top section
of the tanks are registered pressure
vessels and hold air at 250 p.s.i. The
blast valves extend through the bottom
of the vessel into the skirt which is

made weather tight by gasketed louvres
and a blast valve is mounted at the
lower end of each blast tube. The cur-
rent is brought in and out of the tanks
through conventional terminal bushings.
Ring-type current transformers are
mounted on the top of the breaker. The
high pressure air in the tanks is used
to (a) provide the interrupting médium,
(b) st ore energy for operating the
breaker, (c) increase the voltage levei

between live parts and ground.

Sparkover and Creepage Strength

At the start of this development, it

was found that little was published re-

garding the sparkover and creepage
strength in high pressure air in the

ranges of voltage and distances in ques-

tion. A test tank was built to take a

138 kv. bushing and pressures up to 300

p.s.i. and tested for breakdown voltages

of different shapes of electrodes at dif-

ferent gaps of up to 8 in., both for 60

cycle and impulse. Several hundred of

these tests were carried out under a

variety of conditions and led to the

following conclusions; (a) for any given

arrangement the results were very con-

sistent and therefore reliable; (b) high

pressure air was at least as good an

insulating médium as insulating oil.

A single pole prototype breaker was
then built for a 138 kv., 5,000 mva.

FOUR-CHANNEL CARRIER-TELEPHONE TERMINAL FOR RADIO LINKS
This is a miniaturized unit of advanced design which provides four

voice channels on a frequency-division basis above a voice-frequency
order-wire channel. Each of these five channels is provided with a 4-wire
2-wire termination and a voice-frequency ringing circuit for d-c or

20-cycle signals. Adjustable attenuators are provided in the 4-wire
side of ali channels, and a built-in test oscillator and meter permit

complete line-up, maintenance and trouble-shooting checks to be
made. Channel leveis are from -9 to dbm and line leveis from -30
to dbm. Channel width is 300 to 3500 cycles within 1 db.

This unit is only 5Va" high by 19" wide by 14" deep. It mounts on
a standard rack and operates from 1 15 volts 50-60 cycles a.c.

RADIO ENGINEERING PRODUCTS
1080 UNIVERSITY ST., MONTREAL 3, CANADA

TELEPHONE CABLES
UNiversity 6-6887 RADENPRO. MONTREAL
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There's EXTRA VALUE in

Packard Standardized

Power Transformers

When you purchase a Packard "Stand-

ardized" power transformer, you get the

traditional Packard over-load qualities as

well as light weight, low sound levei and

low losses. You also get shorter delivery

periods since ali components are kept in

stock.

In addition to the requirements of CSA
specification C88 these are some of the

EXTRA VALUE features in Packard's

standardized design which mean easier

installation—less maintenance—longer life

• Light weight for easier handling.

• Four-way 'ski-tip' ventilated base with ample
jack-pockets and a means for attaching towing
cables. Designed to accommodate wheels, if

required.

• Easily read instruments and accessories are
ali conveniently located at one end.

9 Filter press connections at both top and bot-

tom of tank as well as in conservator tank.

• Tap changer handle comes out end of tank
wall for safe operation—can be arranged for
ground levei operation if required.

• Trouble free control and fan wiring in

aluminum sheathed or neoprene jacketed cable.

• Fans have individual weatherproof plug and
socket connections for easy removal.

• Durable 'alkyd-base' paintfinish 'flow-coated'

for complete coverage.

Available in ratings up to

10,000 kva., 69 kv., type ONS or ONP

v
m CE 7 q

PACKARD PERFORMANCE MEANS PROVEN PERFORMANCE

PACKARD ELECTRIC COM PA N Y LIMITED, ST. CATHA R I N ES , ONTÁRIO

ST. J0HN'S - HALIFAX

SAINT JOHN - CHICOUTIMI

MONTREAL TORONTO
FORT WILLIAM WINNIPEG

REGINA - CALGARY
EDMONTON - VANCOUVER
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pêSÍqnôd for permanent,

low-cost installation

V PERMANENT

V ROOT-PROOF

V EASY TO INSTALL

V ECONOMICAL

Disiributed by

Alexander

MURRAY
& Company Limited

with genuine No-Co-Rode Sewage
and Drainage Pipe

Long, lightweight lengths mean easier hand-
ling, fewer joints and a reduction in the time

and cost of handling and installation. Spec-

ify No-Co-Rode Root-Proof Pipe for build-

ing to sewer or septic tank connections, storm

drains and other underground non-pressure

uses. The tapered, self-sealing joints quickly

tap into place to provide permanent, water-

tight and root-proof connections—no extra

materiais or special tools needed. Extra

Strong No-Co-Rode will not break, crack

or shale in handling or in the ground—not

affected by acids, alkalis, soil movements
or surface shocks.

For permanent, trouble-free septic tank dis-

posal beds and other drainage installations,

specify No-Co-Rode Perforated pipe.

Specify genuine

NO-CO-RODE
iradeMork ROOT-PROOF & PERFORATED PIPE

For Detailed Information and Literature Contactthe Alexander Murray Office nearest Yotii

Manufactured by NO-CO-RODE Company Limited, Cornwall, Ontário.

• Branch News
rating and tested both for mechanical
operating and interrupting.

Jetaire Feaíure»

The following features distinguish the
'Jetaire' breaker from previous breaker
designs: Structurally the breaker is

much more rugged and compact than
porcelain clad air blast breakers.
The interrupter is placed directly in

the high pressure air so that full tank
pressure is available at the contacts even
before they separate. This makes for a
very efíicient interrupter with short
arcing times.

The only moving parts are the inter-

rupter contacts, blast valve stem, control
valve stem and auxiliary switch oper-
ator.

Ali moving parts are enclosed in dust-
proof compartments.

Since the blast valves are mounted at

the exhaust of the breaker, no atmo-
spheric moisture can condense on the
insides of the blast tubes.

Up to twelve ring type current trans-

formers may be used, two per bushing.
Potential devices also may be added
simply.

The relatively large tanks serve as

additional air storage for the user with-

out adding separate tanks. This means
that at least four separate close-open

operations are available above lock-out

air pressure without any assistance from
the air supply system.
The 'Jetaire' breaker uses much less

ground area than any porcelain clad air

blast breaker and considerably less than
bulk oil breakers of the same rating.

The ground shock is negligible during

interruptions. This permita a consider-

able saving in foundation design.

The load current is carried on separate

surfaces from the arcing surfaces. This

combined with the short arcing times of

% to % cycles assures long contact

life.

Contacts may be removed and in-

spected on any pole in less than 20

minutes.

The elimination of the sequential

isolator simplifies the breaker both struc-

turally and from an operating stand-

point.

The breaker may be shipped on rails

as a completely assembled unit.

Annual Dinner and Dance

On November 18, over two hundred
engineers and their ladies gathered at

the Marlborough Hotel for the annual

dinner and dance of the Winnipeg Elec-

trical Section. This dinner and dance

is now a well known and popular social

event in Winnipeg engineering circles,

and it was further enlivened this year

by a visit from the president, Dr. R. E.

Heartz and Mrs. Heartz, accompanied by
Dr. L. Austin Wright.

Life Membership Presented

An event of special interest was the

presentation of a Life Membership in

the Engineering Institute to Dr. E. P.

Fetherstonhaugh by the president, Dr.

Heartz. Dr. Wright gave the address of

presentation and paid tribute to Dr.

Fetherstonhaugh as an engineer, an
educatot* and as a citizen.
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The SCHIELD BANTAM is the lowest-priced

shovel-crane of its size ... bar none! The average

cost of "owning and operating" a BANTAM is

$2.50 per hour — including depreciation, interest,

maintenance and repairs, insurance, fuel and

lubrication (based on 2000 hours per year). This

means that the BANTAM is the most economical

machine in its class (5 to 7 ton crane, 3
/s cubic

yard excavator).

There are more Schield Bantams made and

sold than ali other makes of % yard machines

combined (nearly 1100 in 1955) — conclusive

proof of the Bantam's immense field of application

and equally wide acceptance.

Write for Bulletin 156.

ATTACHMENTS
3/8 YARD SHOVEL Handles 90 yards per hour.

20", 25" or 30" TRENCH HOE — Digs 100' of 5' Trench per hour.

12", 16", 20" or 24" MOLE'S PAW-For really tough trenching.

5' x 2' BACKFILL BLADE- Fílis in 350' trench in one hour.

DRAGLINE WITH FAIRLEAD - Handles 70 yards per hour.

CLAMSHELL — Loads 80 yards per hour.

CRANE — Power-controlled lowering and raising.

29" MAGNET — Handles 20 tons of scrap per hour.

PILE DRIVER - Up to 2400 Ib hammer, with leads.

See the Bantam in action

Ask for a demonstration TODAY

Sold and Serviced by our offices in

HALIFAX MONTREAL MORRISBURG TORONTO LONDON

M0UNTING
CRAWLER 5 TON CAPACITY
SELF-PROPELLED .6 TON CAPACITY
CARRIERS 6 AND 7 TON CAPACITY

MEAD OFFICE: 6373 COTE DE UESSE ROA D, MONTREAL 9, QUE. (jvit ••••«»• Montreal Alrpoft)
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Additions to the Institute Library

Reviews — Book Notes ~~ Abstracts

BOOK REVIEW

My mother the judge. Elsie Gregory
MacGill. Toronto, Ryerson, 1955. 248

pp., $4.50.

Elsie MacGhTs lively and loving
biography of her remarkable mother is

at once a work of a considerable histori-

cal interest, dealing, as it does, with
early Upper Canadian days and graphi-
cally depicting the fight for and growth
of social legislation on the West Coast.
Born to an old family of considerable

influence and standing in Hamilton.
Judge MacGill had an established and
conventional background which was
surely an unusual starting point for

such an extraordinary and variegated
career. It is not surprising that the
daughter of such a mother should her-

self be Canada's outstanding woman
aeronautical engineer.

One of the first women graduates of

Toronto's Trinity College, Judge Mac-
Gill received her degree in 1890. She
began her career as a "budding journal-

ist" turning out, as her daughter relates,

"politicai, social and historical pieces"

for American and Canadian publications
notably the American magazine "Cos-
mopolitan".

John Brisbane Walker, editor of that

publication, hit upon, at that time, the
most unusual idea of sending Judge
MacGill to Japan to report on the new
constitutional government then arising

out of the upheaval of 1868.

Before sailing on this mission, Judge
MacGill made an extended tour of the

Prepared by the Library
The Engineering Institute of Canada

*Review provided through the courtesy
of the Engineering Societies Library in

New York.

Analyse quantitative minérale, 3e éd.

Gaston Charlot et Denise Bézier.

Paris, Masson, 1955. 823 pp., 7000 fr.

While this edition has been complete-
ly revised it still remains a practical

guide for the analytical chemist and
metallurgist, rather than a theoretical

text.

western settlements then in the throes

of boom and expansion. Here she met
and married her first husband, Dr.
Flesher.

After her return from her successful

fcrip to Japan, she went with him first

to Califórnia and later to Minnesota.
Following his untimely death in 1901,

she returned to Canada, eventually
marrying an old Toronto acquaintance,
lawyer James MacGill. Together they
settled in Vancouver, where two daugh-
ters were born.

Mrs. MacGill soon turned her enorm-
ous energies into work for improvement
and reform in that growing community.
Women's suffrage, penal conditions.

juvenile delinquency and the care of

needy women and children ali had her

ardent attention.

Her objectives in the improvement of

social conditions were met with bitter

opposition which she cheerfully and
courageously weathered with growing
support for her programs.
Her efforts on behalf of juveniles

culminated in her nomination as judge
of the Juvenile Court in Vancouver in

1917. In this "first" in the Province of

British Columbia and possibly in Can-
ada, she again made history.

Numerous social reforms and legis-

lation stemming therefrom ali bear the

imprint of this remarkable woman.
Her daughter's charming and intimate

biography makes of her life story a great
human and interesting documentary.

Constance G. Short, LL.B.

The book is again divided into two
sections. The first deals with the various

methods used in analytical chemistry to

study the phenomena of solutions, pre-

cipitations, etc. The different types of

reactions which can be produced are also

studied.

The larger half of the book covers the

properties of the elements, arranged in

alphabetical order.

This edition contains new information

on spectrophotometry and electrochemi-

cal methods of analysis.

Architectural engineering. Editora of
Architectural Record. New York,
Dodge, 1955. 494 pp., illus., $11.50

(U.S.).

The editors of the well-known "Archi-
tectural Record" have gathered together
articles by specialists on the newest
developments in the field of architec-

tural engineering. Each section is sup-
plemented by plans, diagrams and photo-
graphs.

The reader will find cost-cutting

methods, new uses for old and new
materiais, new structural systems and
new mechanical and electrical equip-
ment. The book is divided into six

large sections covering ali details of

building design and construction. The
first section on the building shell in-

cludes studies of roofs, floors and pre-
fabrication; the next chapter deals with
environmental control including interest-

ing data on panei heating, thermal in-

sulation, acoustics, etc. The next two
sections discuss such utilities as vertical

transportation and materiais handling
equipment, and site planning. The in-

formation on many new materiais in

the next section will be very useful,

while the last chapter goes into special

problems connected with structural

safety, fire and explosion protection, and
planning for atomic energy.

In addition to such specific informa-
tion the book attempts to establish

common ground between the architect

and engineer by outlining basic prin-

cipies, and demonstrating their appli-

cations.

Basic electrotechnics, 2nd ed. B. L.

Goodlet. Toronto, Macmillan, 1955.

277 pp., diagrs., $4.10.

The present edition has not been
changed to a great extent but does con-
tain a new chapter on transient phenom-
ena and additional material on the

three-phase system. It is intended, as

was the first edition, to be a textbook
for students in electrical engineering,

and covers basic electromagnetic theory.

There is a condensed account of

steady and alternating current theory,

electrostatic fields, condensers and di-

electrics, and electrodynamics. There are

also chapters on the calculation of mag-
netic fields, Maxwell 's equations and
electromagnetic waves, and generators,

motors, transformers, and some other

apparatus are briefly described. Ration-
alized m.k.s. units are used throughout
the book.

The Beama catalogue, 3rd ed., 1955-56.

London, Iliffe, 1955. 1034 pp., illus.

In this third edition of the well-known
buyers' guide to the products and ser-

vices of the electrical industry in Great
Britain, the information has been
brought completely up to date. There
are again a large number of valuable

illustrations and, for the reader's con-

venience, each section is printed in a
distinctive second colour.

The products of member firms are

displayed in three sections: electrical

power plant; electrical equipment in

industry, transport and Communications;
domestic and commercial electrical ap-

pliances, lighting, accessories and instal-

iation material.

In addition there is a five Ianguage
glossary of technical terms, a classified

buyers' guide using more than 1.200

headings, and a trade directory giving

addresses of domestic and overseas

branches and agents.

BOOK NOTES*
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HOW MAHY times has a glove like this on the hand of a maintenance worker gripped a wrench

to repair a valve in your plant? How many of those times could have been avoided if the valves had been

better ones from the start? The big advantage of quality valves like Crane is in the performance they

deliver with less maintenance. Just one repair job can, and often does, cost many times the difference in

price between a "bargain" valve and a Crane quality valve.

So today as you seek ever more intently for ways to cut costs,

look for the kind of valve dependability that cuts down your

piping upkeep. Buy better for lower ultimate cost. That's always

real thrift. It's the reason why so many Crane valves and

fittings are going into service today.

For complete information on Crane quality

valves to meet your particular requirements,

ask your Crane Branch, or write

CRANE LIMITED
General Office: 1 170 Beaver Hall Square,

Montreal

7 Canadian Factories • 24 Canadian Branches

CRANE VALVES • FITTINGS • PIPING
PLUMBING • HEATING

NATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS and PLUMBING AND HEATING CONTR ACTORS
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• Library Notes

Boundary layer theory. Hermann
Schlichting. Toronto, McGraw-Hill,
1955. 535 pp., diagrs., $18.00.

Although the boundary layer theory
is an important part of modem fluid

dynamics, this is the first book to treat

the subject exclusively. It first appear-
ed in the German language in 1951 and
included material which had been classi-

fied as secret during the war.
The book is written especially for

engineers and for students of mechani-
cal engineering and machine design and
the emphasis is on basic physical ideas
rather than on mathematical details.

The main purpose of the text is to
present the mathematical and physical
background of the problems involved in

the motion of viscous fluids. The first

section discusses the basic equations of

the boundary layer theory as they are
derived from the Navier-Stokes equa-
tions of motion. The second part con-
tains the theory of laminar boundary
layers, and includes the theory of ther-

mal boundary layers. The third section

covers the phenomenon of transition

from laminar to turbulent flow, while
the last section is devoted to turbulent

flows.

Some examples and results of experi-

ments are given to provide a clear in-

sight into the phenomena and because
they constitute the foundation of the
semi-empirical theory.

The common sense of the exact
sciences. W. K. Clifford. New York,
Dover, c. 1946. 249 pp., pa. $1.60

(U.S.).

Another in the series of cheap edi-

tions of classical scientific works pub-
lished by Dover, this has been a general

reader's guide to modern scientific and

mathematical thought for seventy years,

covering such topics as number, space,
quantity, position and motion.

La construction des tunnels, galeries
et souterrains. Georges Bardout and
Pierre Berny. Paris, Eyrolles, 1954.

287 pp., illus., 3400 fr.

A comprehensive treatment of tunnel
construction covering planning, excava-
tion methods, timbering, blasting, shield
and compressed air operations, sintering

of caissons, etc. Separate chapters are

devoted to the description of equipment,
to the necessary calculations, and to the
evaluation of costs. Some notable tun-
nels are briefly described and a group
of detailed diagrams of typical projects

is appended.

*Constructional steelwork. Oscar Fáber.
Toronto, British Book Service, 1955.

368 pp., illus., $8.50.

Based on British Standard 449/1948,
this book discusses the design of beams,
girders, columns, fasteners, and connec-
tions for steel frame buildings of the
normal office or apartment type. The
design of small and large roof trusses

and of workshops with traveling cranes
is also treated, and chapters are includ-

ed on elementary design principies, ma-
teriais and properties, specifications, and
working stresses. Fully worked out ex-

amples are included.

Cours d'électrotechnique : 1. partie—
Théories générales, 3e éd. Edgar
Gillon. Montreal, Fomac, 1955. 288

pp., diagrs., $10.20.

This is a general introduction to elec-

trical engineering theory and differs

from previous editions by the inclusion

of Giorgi units.

The six chapters of the book discuss

electrostatics, electrical circuits, dielec-

trics, magnetic circuits, the theory of

alternating currents and methods of

measuring electrical units.

Engineering students would find this

a useful background text in the field of
electricity.

Les dislocations et la croissance des
cristaux. Willy Dekeyser et Severin
Amelinckx. Paris, Masson, 1955. 184

pp., diagrs., 2000 fr.

This book discusses the theory, ad-
vanced by Frank in 1949, of the helical

growth of crystals at the supersaturatioD
point. The authors also describe meth-
ods of observing this phenomena and
cover the subject of dislocations of

crystals. Because these latter are close-

ly connected to the properties of solids,

this work will not only interest crystal-

lographers and mineralogists but also

metallurgists and physicists.

Electrical year book, 1956. Manchester,
Emmott, 1955. 360 pp., illus., tables,

3/6.

The 1956 Electrical year book has a
new section giving a concise account of

electronic fundamentais and methods,
illustrating these by reference to the
more appropriate of the new applica-

tions. In the section on electric lighting

new material has been included on the

quick-start fluorescent lamp.

Eléments de mécanique quantique.
Ph. Pluvinage. Paris, Masson, 1955.

547 pp., 4600 fr.

Some of the most recent theories and
discoveries connected with quantum
mechanics have been covered in this

new book. It presents not only the

theory of the subject but also the prac-

tical applications resulting from this

theory. The author's purpose in writing

his book was to assist students and prac-

tising scientists and engineers to become
familiar with this branch of physics.

There are three large divisions in the

book, following the basic concepts of

atomic physics. The first of these dis-

cusses the particle in movement on an
axis, and includes Schrodinger's equa-
tion and Heisenberg's theory. The next

section on the particle in space includes

detailed treatment of such phenomena
as spin and the Zeeman effect. In the

last part of the book the general prin-

cipies of the systems of particles are

outlined.

First congress of the Fédération
Internationale de la Précontrainte,
London, 1953. London, Cement and
concrete association, 1955. 255 pp.,

50/-.

The present volume contains the gen-

eral reports in English, French and Ger-
man on the three main topics discussed

at the technical session of the Congress,

and the discussion on these topics in

English.

The topics considered are: The influ-

ence of abnormal temperatures od pre-

stressed concrete construction ; The de-

sign of statically determinate beams and
slabs in prestressed concrete, based od
ultimate load; Statically indeterminate

structures in the elastic and plastic

states. The general reporters and mem-
bers of the discussion groups include

such famous names in the field of pre-

stressed concrete as Magnel, Guyon,
Hill, Dardanelli, Lazard and many
others.

Frontier to space. Eric Burgess. Tor-

onto, British Book Service, 1955. 174

pp., illus.. $3.60.

The author of this interesting book
has attempted to gather together in-

in designing and in

the maintenance of

industrial machinery
more and more
engineers specify

IecalemiY

TecalemiT
the authority on lubrication
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minimum of maintenance. They are
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Model G Ventura Fans

Model G, at left, is a sturdily

built and attractive fan suit-
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and commercial applications.

It is especially quiet-operating,

making it ideal for offices,
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ever quiet operation is required.

Write for your copy of Bulle-

tin 6414-C, which gives com-
plete performance data.
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formation and data on the long-range
rocket which had previously appeared
only in technical papers and reports. As
in his other book, Rocket Propulsion.
Mr. Burgess forecasts space travei and
the fascinating discoveries which the
advance of rocket propulsion are making
possible. Most of his book could be
read by persons with little scientific

training but the references will make
it valuable to the serious student.

The first part of the book describes
the short history of long range rockets
and the experiments which are being
constantly carried out and which will

eventually lead to the artificial satellite

and the probe missile. Other chapters
discuss the ionosphere, solar radiation,
cosmic rays and the debris of space, and
the region beyond the exosphere.

Frontiers of astronomy. Fred Hoyle.
Toronto, British Book Service, 1955.

360 pp., illus., $5.00.

Mr. Hoyle is well known for two
other books written in the same popular
style as the present work: The nature
of the universe and A decade of de-
cision. In Frontiers of astronomy he
reveals himself both as an authority in
this particular branch of science and as
an experienced writer. The book is

based on studies he made at Mount
Palomar Observatory in Califórnia and
much of the material has not previously
been presented in popular form.

Atomic and nuclear physics are dis-

cussed in two of the early chapters as
well as the applications of physics to
astronomy. These are followed by chap-
ters on the earth, moon, sun, planets
and various types of stars. The author
then proceeds to a broader description
of star systems like the Milky Way and
includes the origin of galaxies and the
birth of stars. The interesting new

subject of radio astronomy is also con-
sidered.

The last three chapters are devoted
to modern theories of the Universe and
to future unsolved problems in astron-
omy.

Fuel: solid, liquid and gaseous, 5th
ed. J. S. S. Brame and J. G. King.
Toronto, Macmillan, 1955. 551 pp.,
illus., $8.50.

The first edition of Fuel appeared in
1914 and, as there had been no revision
since 1935, this edition has been almost
completely rewritten. The book is in-

tended to be a broad introduction to
fuel technology but is limited to the
properties of fuels and their methods of
application. The details of processes of
production or utilization of fuels are not
included.

The different types of fuel discussed
are wood and peat, coal and coke, oil

fuels, gaseous fuels and water gas. Many
advances in fuel technology are described
including the widespread use of pulver-
ized coal, the conversion of coal to oil

by hydrogenation or synthesis, and new
methods of petroleum refining such as
catalyst-cracking.

The last three chapters deal with fuel
analysis, determination of calorific value
and economy in fuel usage.

*Gas turbines and jet propulsion, 6th
ed. G. G. Smith. London, Iliffe, Tor-
onto, British Book Service, 1955. 412

pp., illus., $6.00.

Concerned mainly with airplane en-
gines, this book covers basic principies,

thrust and performance, the relative
efficiency of jets and airscrews, com-
ponents, combustion, metallurgical prob-
lems, testing, and maintenance. It also
contains descriptions of current Ameri-
can, British, Canadian and European gas
turbines, a chapter on ramjets, pulse-
jets, and rockets, and brief discussions
of gas turbines for automobiles, locomo-
tives, ships, and for various industrial
applications.

* Instruments for measurement and
control. W. G. Holzbock. New York,
Reinhold, 1955. 371 pp., illus., $10.00
(U.S.).

Nine chapters of this book are devoted
to descriptions of the operational char-
acteristics and, in many cases, the struc-
tural details, "of instruments commonly
used in industrial plants for measuring
temperature, humidity, pressure, flow,

and other process variables. Five chap-
ters deal with various control devices

—

electric, pneumatic, hydraulic, etc.— and
the last chapter briefly summarizes re-

cent trends in the use of centralized
control systems.

Machine translation of languages. W.
N. Locke and A. D. Booth, eds. New
York, Wiley, 1955. 243 pp., $6.00.

One of the greatest problems in the
world today is the language barrier
which prevents understanding and toler-

ance among nations. In recent years
there has been an effort to enlist the
aid of machines in overcoming this bar-
rier. This collection of fourteen essays
surveys the progress that has been
made since 1949 when Warren Weaver,
with his Translation, started linguista

and engineers thinking on this subject.

After an historical introduction the
book covers such topics as the design of
an automatic Russian-English technical
dictionary, a preliminary study of Rus-
sian, some problems of the "Word,"
speech input, storage devices, the
Georgetown University-I.B.M. experi-

ment in mechanical translation, the
mechanical determination of meaning,
model English, syntax and recent ex-

periments.

Most of the authors are specialists in

the field of languages and mathematics
and their essays will provoke much
thought among engineers and other
readers.

Matter and light: the new physics. L.

De Broglie. New York, Dover, c. 1939.

300 pp., pa. $1.60 (U.S.).

The author, recipient of the 1927
Nobel Prize for Physics, here presents
several of his studies of contemporary
physics, written so that those with no
mathematical training can understand
the greater part of the work. Topics
covered include matter and electricity,

light and radiation, wave mechanics
and quantum physics.

Mécanique, 5e éd. G. Bruhat, A. Foch,
rev. Paris, Masson, 1955. 724 pp., 3000
fr. (Cours de physique générale).

This general textbook on mechanics
gives full coverage to the various topics

usually associated with the subject. It

is presented in seven general sections

which are subdivided into detailed
chapters.

The first section deals with statics,

including a basic discussion of vectorial

calculus, kinematics and the theory of
work. In the second section the subject
of dynamics is covered in its different

aspects. The third part is shorter but is

devoted to a subject not always in-

cluded in this type of book: metrology.
The measurement of time and the
theory of vibrations are explained next,

followed by a section on fluid mechanics.
The last two sections contain a great

deal of new material on the discussions

of vibrations in fluids and solids.

The book contains many equations
and, as well as being a text for uni-
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S&L Case History:

Pipeline to Edmonton
More than seventy percent of ali

pipelines carrying gas to the city of

Edmonton is constructed of Stewarts and

Lloyds' pipe.

Best known of these pipelines is the

Viking-Kinsella. Stewarts and Lloyds'

seamless pipe accounts for most of the

three hundred mile length.

Two others, the Leduc and the
Fairydell-Bon Accord and Fort Saskat-

chewan lines, total 56 miles of pipe — ali

Stewarts and Lloyds'.

The picture above shows the crossing

of a coulee during the building of the most

recent pipeline, Bonnie Glen. It consists

of 42 miles of Stewarts and Lloyds' pipe

and was completed last year.

Together, these pipelines can meet a

potential demand of 271 million cubic

feet per day.

STEWARTS AND LLOYDS
MANUFACTURERS OF STEEL PIPE FOR EVERY USE

STEWARTS AND LLOYDS OF CANADA LIMITED TORONTO • CALGARY
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versity students, it would serve as a
"refresher" course for graduate physicists
and engineers.

Mechanical world year book, 1956.
Manchester, Emmott, 1955. 360 pp.,
illus., tables, 4/6.

A feature of this edition is a new
section on gas turbines. Now that ex-
perience in gas turbine design has been
accumulated and become more wide-
spread, a more advanced account of

current practice is required, therefore,

a concise section on design procedure
has been included. This presents data
and detailed methods for use in dealing
with the principal components.

Additional or revised material appears
in the seetions or tables on materiais,

power plants, limits and fits, keys, cut-

ting speeds and feeds.

National directory of the Canadian
pulp and paper industries, 1955.
Gardenvale, National business pub-
lications, 1955. 501 pp., $4.50.

This publication is similar to previous
editions, and includes the latest avail-

able statistics of the industry. At the
beginning there is a general description

of the pulp and paper industry, the
paper box and bag industry, the roof-

ing paper industry, the forest resources
of Canada, etc. The directory then lists

pulp and paper mills by provinces and
towns, followed by tables showing the
number of mills by type, the number

of grinders, machines and digesters by
kinds, location, and capacity. Other
seetions cover converters of paper, dis-

tributors, and merchants and trade com-
missioners connected with the pulp and
paper industry.

Nuclear physics. Irving Kaplan. Cam-
bridge, Addison-Wesley, 1955. 609 pp.,
diagrs., $8.50 (U.S.).

With nuclear physics entering the field

of industrial engineering there is a great
need for engineers and scientists with a
working knowledge of the subject. This
book attempts to provide an under-
standing of the atomic and nuclear bases
necessary for the solution of problems
involving reactors, etc. The reader needs
no previous training in atomic or
nuclear physics although a general back-
ground in physics and calculus is

assumed.
The first seven chapters deal with

the foundations of nuclear physics and
cover such subjeets as radioactivky,
X-rays, atomic structure, atomic spectra,

and relativity. The next section dis-

cusses the physics of the nucleus, while
the last five chapters are devoted to

special applications and subjeets, in-

cluding neutron physics and nuclear
fission.

The petroleum refinery engineer's
handbook, 2nd ed. J. F. Strachan.
Toronto, British Book Service, 1955.

168 pp., diagrs., $8.50.

The main purpose of this book is to
correlate inspection procedures, methods,
recording and equipment used in oil re-

fining plants. Since the first edition

appeared in 1947, under the title Prac-

tical inspection of oil refinery equip-
ment, new inspection methods, using
electrical and electronic methods, have
been introduced and are discussed in
this edition.

The book is divided into five chap-
ters. The first deals with the organiza-
tion and personnel of the plant inspec-
tion department; the second with in-

spection procedure, and the third with
corrosion and protection of oil equip-
ment. The last two seetions discuss cal-

culations and formulae used by the in-

spector, and the principies of general
safety in a refinery.

Physique atomique. Mareei Rouault.
Paris, Colin, 1955. 220 pp., diagrs.

The many branches of atomic physics
are discussed in this little textbook. Be-
ginning with a chapter on the granular
structure of matter and the constituents

of the atom, it goes on to describe the

theories of quanta and photons, Bohr's

theory and wave mechanics. There is

a chapter covering the electronic struc-

ture of atoms and the emission of

spectral rays. The last chapter deals

with the complex atoms and touches

on such subjeets as spin, X-rays and
the theory of absorption.

*Research reactors. United States

atomic energy commission. Toronto,
McGraw-Hill, 1955. 442 pp., illus.,

$7.80.

This book gives descriptions of three

types of light-water-moderated reactors

(pool, solution, and materials-testing)

,

and of three other types: hydro-carbon-
moderated; heavy-water-moderated, and
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More reliable on the job . . . new
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Here's a work-horse weather can't faze; automatic water-cooling keeps

compressor and engine operating at their most efficient temperature.
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graphite-moderated. Information given
for each type includes general design
features, core design and fuel handling,
cooling system (where applicable), con-
trol and instrumentation, shielding, ex-

perimental facilities, and operating char-
acteristics. The book was prepared
originally for the International Confer-
ence on the Peaceful Uses of Atomic
Energy.

Spectrochemical abstracts, v. 4, 1946-
1951. E. H. S. van Someren and F.

Lachman. London, Hilger and Watts,
1955. 179 pp., 30/-.

The eight hundred abstracts presented

in this volume cover the years 1946-
1951. The main arrangement is by sub-
ject, and there are complete author and
subject índices. Some of the topics
under which the material is grouped in-

been made to select for inclusion papers
elude the various substances analyzed

—

biological materiais, gases, minerais, etc.

—apparatus, methods and source theory.
Many of the abstracts are taken from

other compilations, and an attempt has
which not only give the results of spec-
trochemical analysis, but also contribute

to the development of the subject.

Ultrasonic engineering. A. E. Crawford.
Toronto, Butterworth, 1955. 344 pp.,
illus., $8.00.

Although the study of ultrasonics has
been generally left to the physic-ist, re-

cent discoveries on the applications and
effeets of ultrasonic waves have led to
a much greater interest in the subject
among industrial engineers. While this

book has devoted some space to the
basic theory and generation of ultra-

sonic waves, the larger part deals with
their use in such processes as metal
coating and cleaning.

The first two theoretical chapters dis-

cuss the characteristics and measurement
of ultrasonic waves, and the nature of
cavitation. The section on generation is

divided into four chapters, covering
piezoelectric and magnetostriction
transducers, jet generators and electro-

magnetic transducers. Besides the prac-
tical applications mentioned above the
author describes the use of ultrasonics

in such processes as precipitation and
agglomeration, emulsification and dis-

persion, as well as their applications in

the fields of chemistry, metallurgy, bi-

ology and medicine. The last chapter

discusses ultrasonic instruments and
control gear.

TECHNICAL BULLETINS
AND

PAMPHLETS RECEIVED
Air pollution

The effeets, measurement and control of

the atmospheric pollution due to com-
bustion—a review and a bibliography.

P. C. G. Isaac. (Durham. University.

Dept. of civil eng. Buli. No. 3.)

Automobiles

Facts and figures of the automobile in-

dustry, 1955. Motor vehicle license

fees, 1955 (Canadian automobile cham-
ber of commerce).

Education

List of students registered in the grad-

uate schools of Canadian universities

in science, engineering and medicai

sciences, 1955-1956. (Canada. NRC
Div. of admin. Personnel br.)

Labour supply

Adjustments to labor shortages. R. A.

Lester. (Princeton Univ. Industrial

relations section.)

Metals refining

Refining antimony by electrodeposition

and by distillation. R .R. Rogers and

R. A. Campbell. (Canada. Dept. of

mines and technical surveys. Mines
branch. Tech. pa. No. 11.)

Miscellaneous

A decade of progress: The Quebec
hydro-electric commission, 1944-1955.

The first tool engineer. R. B. Douglas.

American society of tool engineers.

For Greece a tear: The story of the

Greek War Relief Fund of Canada.

Florence Macdonald. (Fredericton,

Brunswick press.)

Radio and television engineering

Color television receiver practices.

Hazeltine corp. laboratories staff.

(Rider pub. No. 162) $4.50 (U.S.) pa.;

$6.00 (U.S.) cloth.

Crystal oseillators. Alexander Schure, ed.

(Rider cat. No. 166-4) $1.25 (U.S.).

Frequency modulation. Alexander
Schure, ed. (Rider cat. No. 166-3) 90c

(U.S.).

Rider's specialized HI-FI AM-FM tuner

manual (Rider pub. No. 7001, v. 1)

$3.50 (U.S.).

READ STANDARD
CORPORATION

Heavy duty
Axial Flow Positive Displacement

Vacuum Pumps (wet or dry service)

Blowers, Gas Boosters

For direct connecting at standard motor speeds.

Lower H.P. requirements Volumes, Pressures and
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For information write
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Railway Exchange Building, 35 Grosvenor Street,

Montreal, Que. Toronto, Ont.
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ENGINEERING CAREERS

The Royai Canadian Army
With the constant threat of

military aggression facing the

western nations, Canadians have
thought it wise to join with other

free countries in a compact for

mutual protection from foreign

domination.

To protect our home soil from
possible invasion and to fulfil our
other obligations to the United
Nations and NATO, the armed
services of Canada have been in-

creased from their token strengths

of the 1930's and now are strong

fighting forces equipped with the

best of modern arms. Today there

are dose to 50,000 men in Can-
ada^ Regular Army. Canadian
troops are serving in Europe, and
the army has provided troops in

such places as Korea and Indo-
china. There are military missions

in the Middle East, índia and
Pakistan, and military staffs at

embassies in various capitais.

The peacetime task of the Regu-
lar Army is mainly one of pre-

paredness. The army must keep
itself fit so that it can fight effec-

tively in times of v/ar. Study, train-

ing, planning and research are its

principal occupations. The advent
of nuclear weapons has worked
great changes in the nature of war,

but it has not made armies obso-

lete. Victory in a new war would
go, not to the side that relied on
the new weapons alone, but to the
side that integrated them most
effectively with conventional arms
and used every weapon most effi-

ciently. It is still true in any war
that only the soldier can seize

ground and hold it. Moreover,
Korea showed that only the soldier

can fight small wars fought with
conventional weapons.

Increased application of scien-

tific and technical discoveries to

the arts of war has altered most
of the concepts of military stra-

tegy. To develop, test, service and
repair the many new weapons and
machines needed for defence, the

army operates design establish-

ments, proving grounds, training

schools, repair depots and main-
tenance units. Ali of these give

the engineer opportunities not

easily matched by civilian indus-

try. While an engineer in civilian

life may be compelled to limit his

talents to a narrow field of en-

deavour, there is wide scope for

the engineer in the army.
Thus there are fine opportunities

for young university men with
brains, initiative and a sense of

purpose. There are openings for

every special talent that the engi-

neering profession develops. The
army uses every engineering skill

and technique.

The life of the engineer in the

army is one of study, teaching and
of leadership in the service of

Canada. It is a life which pro-

vides variety in employment, ex-

perience and travei. Advancement
is based on ability. Cléver engi-

neers can go to the very top. In

the army you will find no end of

challenge for your ability. The
following are some of the fields in

which military engineers are indis-

pensable: architectural design,

radiation control, radar, design

and development of vehicles,

weapons, electrical and telecom-

munication equipment, develop-

ment of guided missiles, map
making, photogrammetry, Shoran
plotting, and many others.

THE ENGINEERING CORPS

In the Regular Army there are

three corps which employ profes-

sional engineers. These are: The
Corps of Royai Canadian Engi-

neers, The Royai Canadian Corps
of Signals, and the Corps of Royai
Canadian Electrical and Mechani-
cal Engineers. Here is a brief

outline of their vital work:

The Corps of
Royai Canadian Engineers

The RCE is one of the largest

and most varied technical arms
of the army's combat forces. It

provides vital engineer work that

permits the troops to live, move
and fight. Airfields must be
levelled, harbour facilities built,

railways and roads constructed,

water and sewage systems in-

stalled, light and power provided,

rivers bridged, obstacles demolish-

ed—this list scratches the surface.

In peacetime the RCE plans

construction, repairs army proper-

ties, supervises building projects,

maintains the Northwest Highway
System and develops architectural

design. To win battles, comman-
ders must have the best of maps.
It is the responsibility of the RCE
to supply them. The Army Survey
Establishment is the second larg-

est topographical agency in Can-
ada. It uses electronic instruments,

helicopters and a wealth of the

latest scientific equipment — a
really up-to-date organization.

Everyone knows the splendid

work done by the RCE during
floods, fires and hurricanes. Pro-
viding aid to the stricken populace
in times of disaster is another task

of soldiers who wear the iron ring.

The Royai Canadian Corps of Signals

Without efficient up - to - date
Communications a modern army
would be in a state of chãos. Radio,
telephone, land line and cable sys-

tems are ali essential to speed
information to and from comman-
ders both in the field and in per-

manent locations. The Royai
Canadian Corps of Signals pro-

vides this communication network.

The Signal Officer plans and
supervises the setting up and oper-

ation of mobile radio stations, the
design and installation of line com-
munication systems using equip-

ment which must be portable yet
thoroughly reliable. The army's
permanent communication system
in Canada uses modern radio tele-

type, tape relay and local tele-

phone services. Much study is also

being done in the fields of micro-
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wave radio relay, antennae sys-

tems, and in suppression of radio

interference.

An important pioneer communi-
cation network installed and oper-

ated by this corps is the Northwest
Territories and Yukon radio sys-

tem. This system carries on a fine

public service, providing many of

the isolated communities with their

only outside contact.

The Corps of Royai Canadian
Electrical and Mechanical Engineers

The modern army is highly

mechanized and uses a great

variety of electrical, electronic and
mechanical tools and weapons. The
secret of its successful operation

lies, of course. in the skill and
speed with which the Electrical

and Mechanical Engineers keep ali

the machines working. There is

nothing so useless as a gun that

will not fire accurately or a tank
that breaks down at a crucial

moment of combat. To keep ali

equipment in first class working
condition, the Army has men who
are thoroughly trained in electri-

cal, optical and mechanical pre-

cision work.
The Royai Canadian Electrical

and Mechanical Engineers are the

repairmen of the army. In both
their own shops and with units of

other corps, their motor, tank and
gun mechanics, electronic and in-

strument repairmen, machinists,

welders, electricians, and other

tradesmen, do cvcry kind of repair

on ali types of army equipment

—

from tanks to watches and from
field cookers to radar sets. Direct-

ing these skilled workers requires

top engineering know-how.

DESIGN AND DEVELOPMENT
ESTABLISHMENTS

Discoveries made during recent

years in such fields as nuclear

physics, electronics and new sub-

stances compel the Canadian
Army to exercise and encourage
the highest initiative in the design

and development of new equip-

ment. To do this the Regular Army
operates five Design and Develop-
ment Directorates which are re-

sponsible for progress in the fields

of armament, vehicles, signal

stores, engineer equipment, and
general stores and clothing.

Some of the best scientific talent

in universities and industry is

working with the armed forces in

matters of defence. But the im-

portance of ali new technical dis-

coveries from a military point of
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view can only be fully assessed by
engineers who are trained directly

in military operations. The army
engineer working in the design and
development fields plays a valu-

able role in collaboration with

civilian scientists and technicians

engaged in defence projects.

Army development project engi-

neers keep in close contact with
advances in technology by liaison

with such organizations and firms

as: Canadian Arsenais, Limited;
The National Research Council;

Atomic Energy of Canada, Lim-
ited; Canadian Industries, Limited;
The Aluminum Company of Can-
ada; The Steel Company of

Canada; Massey-Harris-Ferguson;
Sorel Industries, Limited; General
Electric; Northern Electric; and
Westinghouse.
There is a great deal of analyti-

cal thinking to be done, and the

Professional engineer in the army
has ample opportunity to exercise

his imagination.

TRAINING

Engineering graduates with CO
TC training are appointed to the

Regular Army in the rank of

Lieutenant. Tnose without COTC
training are enrolled as Second
Lieutenants and take a short

course which is the equivalent of

COTC training. On the successful

completion of this course they are

promoted to Lieutenant.

A tri-service training scheme
which will appeal to engineering

undergraduates is the Regular
Officer Training Plan (ROTP)

.

The ROTP makes it possible for

university students to complete
their studies at government ex-

pense. The financial benefits to

undergraduates who join the army

under ROTP amount to approxi-

mately $1,700 a year in pay, sub-

sistence, tuition, books and other

academic fees. Most Canadian
universities provide courses which
are acceptable for subsidization

under ROTP.
On completion of his initial

training, the new Lieutenant is

posted to a unit of his corps where
he takes a technical course design-

ed to gear his university education
to service engineering problems.
His next posting is to a unit where
he undertakes regimental duty.
This is a most important phase
of his practical training. It is dur-

ing this period that he develops
qualities of leadership and man-
management by training and ad-
ministering troops. It is his job
to mould his NCOs and men into

an efficient, well disciplined and
enthusiastic tcam.
During this phase he also car-

ries on his studies, is taught and
coached by his superior officers to

prepare for promotion and greater

responsibility. He is given a
variety of duties over a compara -

tively short period of time.

As their careers develop, select-

ed officers are often sent for ad-

vanced training in other countries,

particularly to the U.S.A. and U.K.
For officers desiring to raise their

educational standards, the army
sponsors a number of post-grad-

uate courses at universities in

Canada, the U.S.A. and U.K.
These courses lead to Masters
degrees in such fields as auto-

motive engineering, chemistry, bio-

chemistry, Communications engi-

neering, soils, sanitary and struc-

tural engineering.

When the professional engineer

eventually leaves the army, the

Lecture on radiocommunications being given at the Royai Canadian School of
Signals, Barriefield, Ont.
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knowledge and experience gained

in the service wil) greatly improve

his opportunities in business.

PAY AND PROMOTION
A comparison between army and

industrial salaries shows that 55

per cent of professional engineers

do not reach the amount of pay
and allowances which engineers in

the army receive. Moreover, the

average salary of engineers em-
ployed in industry does not sur-

pass that of thcir Army counter-

parts except in the middle thirteen

years of their employment.
Promotion is based on individ-

ual merit, qualifying time in rank,

and seniority. A survey taken

since the end of the second world

war shows that on the average the

new officer may look forward to

four years as a Lieutenant, five

years as a Captain, and seven

years as a Maior. At that rank
both the army and civilian engi-

neering fields show the same pat-

tern for future promotion; as in

ali worthwhile careers, the highest

positions and salaries go to the

men who show executive ability in

addition to their technical skill. It

might be of interest to know that

a number of graduate engineers

have attained the rank of Major-
General in the Army, including S.

F. Clark, H. F. H. Hertzberg, H.
Kennedy, W. H. S. Macklin, W. J.

Megill, N. E. Rodger, C. Vokes, G.
Walsh, H. A. Young; M. A. Pope
became a Lieutenant-General.
Candidates who are enrolled as

Second Lieutenants receive pay
and allowance of $250 a month.
On successful completion of their

short course they are promoted to

Lieutenant with pay and allow-

ance of $319 for unmarried ofRcers,

or $380 for those who are married.
Army Officers also receive spe-

cial allowances under various cir-

cumstances. These include risk

allowance, foreign service allow-

ance, and northern allowance. Ali

army personnel receive complete
medicai and dental care free of

charge. The new officer is given

$375 as an incoming clothing al-

lowance to buy military uniforms.

The duty of an army officer in

wartime is a strenuous occupation.
It is a task for young men, and as

a part of keeping itself in fighting

trim the army must be able to

retire omcers when they are too

old for effective military service.

One result of this is that most
officers retiring are still young

enough to continue their careers

as engineers in industry.

The Defence Services Pension

Act provides for the payment of

a pension to army omcers on com-
pletion of a full term Army career.

In addition, there is an act that

ensures a pension to the officer or

his dependents in case of injury

or death which arises out of or

is directly concerned with military

service.

MARRIAGE ALLOWANCES
POSTINGS AND LEAVE

There is plenty of room for an
enjoyable family iife for the army
man. When an officer is transfer-

red, his family and belongings are

nearly always moved with him at

public expense. The married officer

who has completed his introduc-

tory training and is at least 23

years of age will receive a marriage

allowance of $40 a month.
Of course the army cannot sup-

ply ali military personnel with

married quarters. But it is a fact

that military authorities are doing

their best to accommodate as

many people as possible with the

facilities available at the moment
and that they try to speed up their

programme for more such build-

ings. In the case of the Second
Canadian Tnfantry Brigade, the

Government sends English and
French teachers from Canada to

make sure that the children of our
soldiers in Germany receive the

same education as those in Can-
ada. In short we may say that

in peacetime the Army is doing
extremely well in this regard and
that few civilian enterprises can
boast of similar achievements.

Postings are usually for three

years' duration. Wherever he goes

the officer lives in a social environ-

ment that is friendly and reward-

ing. Sometimes new postings look

uninviting, but often turn out to

be surprisingly pleasant. Postings

to out-of-the-way stations are fre-

quently filled by volunteers, but
the army considers such postings

as part of the normal duty of

every Army man.
The army officer must frequent-

Iy work on week ends or in the

evenings, because his work is in-

volved with matters that cannot
be put aside and with the lives

and welfare of other men entrust-

ed to his care by the Queen's Com-
mission. But the army recognizes

that holidays are important for

morale. Ali army personnel nor-

mally get 30 days annual holiday,

and in some cases travelling time
up to 8 days may be allowed.

Leave is also cranted under special

circumstances, such as for con-

valescence, after a foreign posting,

or for compassionate reasons.

SELECTION
Selection of army officer can-

didates is rigorous and any new
officer can be proud of his accept-

ance. Candidates undergo a thor-

ough examination for suitability,

and successful applications are for-

warded to the officer selection com-
mittee at Army Headquarters for

further screening. The physical

requirements are high, and a com-
plete medicai inspection must be
passed. But the energetic young
engineering students or graduates
who have a liking for the challenge

and responsibility of service life

usually possess the qualities from
which fine officers are made. In

brief, the army offers them an
excellent opportunity for good
comradeship, excellent training

and a chance to do their part in

the defence of Canada. V
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Employment Service
TlilS SERVICE is operated for the benefit of members of The
Engineering Institute of Canada and for industrial and other

organizations employing technically trained men—without charge
to either party. It would be appreciated if employers would make
the fullest use of these facilities to list their requirements—existing

or estimated.

NOTICES appearing in the SITUATIONS WANTED column will

be discontinued after three insertions. They will be reinstated, on
request, after a lapse of one month.

REPLIES to advertisements should be addressed to File No. 000,

Employment Service, The Engineering Institute of Canada, 2050

Mansfield Street.

INTERVIEWS with the Institute Employment Service, 2050 Mans-
field Street, Montreal—Telephone PLateau 5078—may be arranged
by appointment.

SITUATIONS WANTED
EXECUTIVE ENGINEER, M.E.I.C., P. Eng.
(Quebec) B.Sc. Queens with electrical and
mechanical background and strong manage-
ment and administrative experience desires
change and seeks a sénior and challenging
appointment where his abilities can be fully

used. Married with three children and speaks
and writes French. Full details of past exper-
ience and positions will be furnished to

serious inquirers upon request. File No. 937-W.

GRADUATE ENGINEER, M.E.I.C., P. Eng.
(Que.) McGill, substantial background manu-
facturing operations, plant organization and
administration. Plant and project engineering.
Layout, methods studies, standard costs, pro.
duction control, material handling. Some
sales. Age: mid-forties. Available reasonable
notice. Seeks opening as production execu-
tive or assistant. Plant engineer or sales.

Resume on request. File No. 1186-W.

CHEMICAL ENGINEER, B.Sc., (Ch.E.)
M.E.I.C., M.A.I.Ch.E., 43, married, Cana-
dian and U.S. resident; equal knowledge of
English and German, Experience: 9 years
research and development in fuel technology,
5 years process and project engineer in

petroleum refinery engineering. Desires
assignment in Germany, Áustria or Holland
as process, project, or sales engineer in

the field of petroleum refinery engineering.
Presently employed. Available on one month
notice minimum. File No. 1314-W.

MECHANICAL ENGINEER — sound technical
and executive background gained through 18
years of practical engineering experience.
B.Sc. and M.E., M.E.I.C., A.S.M.E., P.Eng.
Ontário, Canadian. Age 40, married. If a
future with scope for advancement exists in
your organization for an engineer with this
background, please contact File No. 2745-W.

MECHANICAL ENGINEER, Jr.E.I.C P.Eng.
(Ont.), N.S.T.C. graduate 1950, 27 years old,

single. Two years pulp and paper mill design
and layout, one year diesel locomotive main-
tenance, 18 months railway car building and
heavy repair. Desires responsible position
where qualifications and experience can be
utilized. Available on reasonable notice to

present employer. File No. 3271-W.

ADMINISTRATIVE ENGINEER AND PHYSI-
CIST available on part time short term, or
retainer basis. Already has a satisfied

clientele and now wishes to expand opera-
tions. Total of 26 years experience in small
and large firm management, testing, in-

structing, reporting, co-ordinating and Ser-
vice selling. At present, specializes in work-
ing for companies requiring extra assistance
for short periods at reasonable rates. Where
necessary, the following qualifications and
affiliations can be cited: B.Eng., M.Sc,
M.E.I.C., Soe. Sigma XI, C.A.P., P.E.Q.
Security risks previously approved. File
No. 3322-W.

ENGINEER, PRESENTLY EMPLOYED, is

looking for an interesting and challenging
supervisory position in construction or an
allied industry. Experience in practically ali

phases of light and heavy construction with

owner and contractor. Experience includes
supervision in field and Office, evening
courses on industrial management as well as
field and design work on civil and mechan-
ical engineering projeets. Married, age 35,

B.Sc. in civil engineering at U.N.B. 1949,

P.Eng., M.E.I.C. Will supply summary of

experience on request. File No. 3386-W.

ELECTRICAL ENGINEER, B.Eng., McGill
1950, P.Eng., Jr.E.I.C, C.G.E. Test Course,
desires responsible position with development
or managerial prospeets. Experience in-

cludes design and construction of industrial

power and lighting systems, power factor

correction, frequency conversion, system con-

trol, air conditioning, resistance welding,
material movement and various fabrication

processes and plant engineering work (4

years). Polyphase induction motor (Vfe to

600HP) design, application and test experience
(2 years). Overseas World War II five years.
Married with three children. Now in Hamil-
ton area but will consider any location.

Available on reasonable notice. File No.
3859-W.

MUNICIPAL ENGINEER, JrE.I.C, P.Eng.
(Ont.), Queen's (civil) 1949, age 33, single,

with 6V2 years municipal experience includ-

ing 2V2 years as Town Engineer in Ontário
town of 8000 population, seeks an opening in

municipal or allied field with future and
responsibility. Available in 1956 on one
month's notice to present employer. Anywhere
in Canada. File No. 4012-W.

CIVIL ENGINEER, M.E.I.C, P.Eng. (N.S.)

A.M.I.C.E., (Britain), age 34, married with
family. Seeks responsible appointment with
consultant, municipal authority, or well estab-

lished contractor, preferably in Nova Scotia
or New Brunswick. Experience in Britain
included 8 years with municipal authorities,

mainly designing and supervising highways,
sewers and buildings. Wi years with Con-
sulting civil engineer in Canada, designing
large sewerage and water distribution

schemes. Used to writing specifications,

taking-off quantities, and preparing reports
and estimates. Good administrative experi-
ence. Available on one month's notice to

present employer. File No. 4157-W.

ELECTRICAL ENGINEER, Jr.E.I.C, McGill
1951, P.Eng., experienced in industrial main-
tenance, Consulting engineering and construc-
tion. Desires responsible position in one of

these fields where qualifications and experi-
ence may be fully utilized. Location not
important. Available on one month's notice.

File No. 4202-W.

ELECTRICAL ENGINEER, B.Eng. (Hons.),

M.A.Sc., M.E.I.C, P.Eng., age 37, married
and presently conpleting tenth year as a
professor of electrical engineering. Most of

teaching has been on advanced levei with
emphasis on power. Broad general experience
in construction, public utility engineering and
as a naval officer. Has done considerable
consulting work of a general nature. Seeks
appointment conducive to personal and Pro-
fessional growth. File No. 4402-W.

TO CONSTRUCTION FIRMS AND CONSULT-
ANTS located in Montreal area: Civil engin-

eer, Jr.E.I.C, seeks a partial position to

work durlng evenings and Saturdays in con-

crete design, reinforcing details, supervision
of contract and in estimating costs. Addi-
tional information obtained by phone or sent
on request. File No. 4477-W.

MECHANICAL ENGINEER, M.E.I.C, P.Eng.
(Ont.), single, aged 29. 5 years apprentice-
ship, 8 years combined machine design, pro-
ject engineering, estimating, tendering and
sales in medium/heavy engineering. Pres-
ently employed but desires a more responsible
position principally interested in administra-
tive design and project engineering. Refer-
ences available. Location preference, Toronto
or surrounding cities. File No. 4796-W.

MECHANICAL ENGINEER, Jr.E.L.C, 1952
B.Eng., married, age 34. Completed training
course with large manufacturer of electrical
equipment. Presently employed; experience
includes cost reduction and product im-
provement work as manufacturing engineer
on switchgear equipment, induction and
synchronous motors. Varied experience in

sales and field engineering. Capable public
speaker. Desires sales or product engineers'
position demanding initiative and with oppor-
tunity for advancement. Preferred location
in Ontário or Maritime Provinces. File No.
4820-W.

PROFESSIONAL ENGINEER, B.A.Sc. Electri-
cal 1953, S.E.I.C, 27 years old, married, two
children. Fluently bilingual, 2V4 years exten-
sive design and supervision work with con-
sulting engineering firm. Other diversified
experience as resident engineer on construc-
tion project. Capable of dealing with people
at any leveis. Would consider position where
initiative, ability and productivity is needed
and which offers challenge and advancement.
Location preferred: Eastern Ontário or Que-
bec. File No. 4830-W.

CHEMICAL ENGINEER, Jr.E.I.C, B.Eng., Mc-
Gill, 1952, A.I.Ch.E., Jr.E.I.C, C.I.C.. P.Eng.,
age 28, married, desires a more responsible
position. Experience in development work in

chemical plant and paper mill. Also ad-
ministrative experience as production super-
visor in a chemical plant. Presently employ-
ed in Quebec, however would consider employ-
ment anywhere in production supervision or

development. File No. 4832-W.

CREATIVE ENGINEER, supervisory and man-
agement background in chemical and process
metallurgy fields, and with sound engineering
understanding. B.A.Sc. (Toronto), M.Sc.
(Queen's), and A.H.I. business course. M.E.
I.C.s age 34. Can contribute in plant man-
agement, operational analysis or technical

administration. File No. 4833-W.

HYDRAULIC ENGINEER, M.E.I.C, Júnior
member A.S.C.E., graduate B.Sc. (CE.) Man.
1948, M.Sc. Utah State 1955. Married, 31. two
children, returning to Canada desires employ-
ment in hydraulic design or related fields.

6Yi years experience in drainage, irrigation

and highways. File No. 4834-W.

GRADUATE ENGINEER, economist, account-

ant, 33, experience in construction, cost and
production control, management, Government,
and commerce in the Far East, requires sénior

executive or advisory appointment in Ontário,

Quebec or foreign. File No. 4835-W.
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Applications of

High Alumina Cement

P. H. Harris,

Director,

Lafarge Aluminous Cement Company Ltd.,

London, England.

During the last few years, there

has been an increasing use of high

alumina cement in Canada. This
material is also known as alumin-
ous or calcium aluminate cement.

It is not a special type of Port-

land cement, but is of the hydrau-
lic type, and the concreting tech-

niques employed are in general

very similar to those employed
with Portland cement. It must not
be forgotten, however, that high

alumina cement is a completely
different chemical substance; brief-

ly, the principal cementing con-

stituent of high alumina cement is

mono-calcium aluminate, whereas
in Portland cement, it is di- or tri-

calcium silicate. This fact has an
important bearing on the physical

properties of the two cements.
Typical analyses given in Table I

show the essentially different

chemical make-up of the two types
of cements.
The raw materiais and manu-

facturing methods employed make
high alumina cement considerably
more expensive than Portland
cement, and therefore its use is

normally only justified in situa-

tions where one or other of its four
main characteristics are necessary
or desirable. In brief, these four
main characteristics are:

(1) Great rapidity of hardening
following a normal setting time.

(2) Resistance to many chemi-
cal agents that attack ordinary
cements.

Insoluble

Si02
FeO
Fe 2 3
A12 3 and Ti02
CaO
MgO
S03
Other impurities to 100%

(3) Ability to provide a "re-

fractory concrete" which will with-

stand white heat.

(4) In low atmospheric tem-

peratures, the concrete will harden
normally without the application

of externai heat.

High alumina cement was
evolved at the beginning of this

century. Although the first trace-

able patent was taken out in

1888 1

, this, like other early pat-

ents2
,

only covered the calcium

aluminates as additives to a var-

iety of materiais including Port-

land cement, plaster, etc; appar-

ently, these early patentors did

not realize the significance of cal-

cium aluminate as a cement on its

own. The first workers to realize

this significance were the Société

J. & A. Pavin de Lafarge, who
patented a manufacturing process

for high alumina cement in France

(1908) 3 and England (1909)
4

.

This process essentially consisted

of melting bauxite and lime in a

water-jacketed blast furnace, the

resultant clinker being ground to

cement fineness. The cement was
known as Ciment Fondu 5 which
means literally "melted cement".

The experimental work that led

to this material's production was
carried out in order to produce a

cement that would be completely

immune from sulphates whether
found in the ground or in sea

water. Extensive full scale trials

during world war I showed that it

High Alumina Portland
A B A B
0.11 0.52
8.6 9.5 23.84 21 2

6.4 4.6
10.4 4.4 2.12 7 11

41.4 41.2 3.96 2.64
36.9 38.5 64.96 63.04
1.0 0.89 1.2 1.05
0.03 0.21 1.31 1.6

This paper indicates the

main characteristics and
uses of high alumina ce-

ment and outlines its origin

and qualities.

was, in fact, immune from these

conditions, and Ciment Fondu was
first marketed in France in 1918.

During the 1920's the commer-
cial sale of high alumina cements

commenced in England (Ciment
Fondu, 1923) and the United

States (Lumnite, 1924) . Although

high alumina cement was first

marketed for its sulphate resisting

properties. it was soon discov-

ered that it had rather remark-

able rapid-hardening characteris-

tics. These r a p i d hardening

qualities were soon utilized in in-

dustry and t h e y are worth

mentioning.

The only existing standard

specification for high alumina ce-

ment, British Standard Specifica-

tion 915-1947, calls for the follow-

ing physical properties:

Compression — on 1:3 vibrated

mortar cubes:

24 hours: over 6000 p.s.i.

72 " " 7000 p.s.i.

Setting time (Vicat)

:

Initial: From 2 to 6 hours.

Final: Less than 2 hours after

initial.

Soundness (Le Chatelier) : Ex-
pansion not greater than 1 mm.

Some recent test results6 ob-

tained from 12 in. standard com-
pression cylinders give an idea of

the strength curves to be expected
from various mixes. Forty-eight

cylinders were tested, ali of which
were cured in a fog room at 65 °F.

from the time of casting to that

Table I. Analyses of Cements
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of testing. Tables II and III give

the results of these tests.

The compressive strength fig-

ures largely speak for themselves,

but it is also interesting to note

that samples were taken for six

and twelve hour strengths. A typi-

cal 1:2:4 concrete (mix 3, Table
II) gave the following results:

6 hours: 1440 and 1350 p.s.i.

12 hours: 5120 and 5110 p.s.i.

These figures show the remark-
ably high strengths of high alu-

mina cement concretes at very
early ages and, furthermore, that

even weak mixes have strengths of

structural grade. It should be
noted, however, that these weak
mixes will be porous and therefore

not suitable for every application.

It will be seen from Table III

that the hardening of high alumina
eement is virtually complete 24
hours after casting, and the heat
release during this period, due to

the intensity of the chemical reac-

tion, is enough to protect the con-

crete against damage in tempera-
tures many degrees below freezing

point. As the chemical action

reaches its height 10-14 hours after

casting, the period of time over
which frost penetration can occur
is comparatively short.

Mix

1 1:2:4 0.35
2 " 0.45
3 " 0.55
4 " 0.65
5 " 0.75
6 1:3:6 0.82
7 1:4:8 0.90

This rapidity of hardening and
the heat evolution associated with
it has a close effect on the ultimate

strength of the concrete. It can

readily be seen that the higher the

atmospheric temperature at the

time of placing, the higher the

starting temperature of the con-

crete constituents, and therefore,

the higher the ultimate internai

temperature of the concrete during

the hardening period.

(1) For this reason high alu-

mina cement manufacturers rec-

ommend that ali high alumina
cement concrete should be cured
with cold water during the period

from final set to, say, 24-hours

after placing. This curing helps to

keep the internai temperature
down and thus ensures good grade

concrete.

(2) In warm weather, when ag-

gregates are exposed to direct sun-

light, it is also a good idea to wet
down aggregate piles in order to

keep the placing temperature of

the concrete within reasonable

limits.

Following these two simple rules

should ensure good grade concrete

in the field, but, should the reader

be in any doubt, the manufactur-
ers should be consulted.

If the ultimate strengths in-

herent in this type of concrete are

required, it is not normally recom-
mended that structural high alu-

mina concrete is poured when at-

mospheric temperatures above
85 °F. are expected during the

pouring and hardening period; this

is due to the difficulty of effective-

ly cooling any mass of concrete,

but the season when such sus-

tained temperatures are experi-

enced is comparatively short, and
this should not represent any real

inconvenience to the user.

Chemical Resistance

High alumina cement concrete

has an extensive use when resist-

ance to a wide variety of aggres-

sive chemicals is required. The re-

sistance of this type of concrete to

the influences that can affect Port-

Comp.
factor Workability

. 73 very low

.81 very low

1 0.87 low

8 1.00 high

1.00 high

4 . 98 high

\% 0.90 médium

land cement is probably due not

only to the absence of highly re-

active free lime, but also to the

gelatinous aluminous hydrate
formed during the hydration of

the calcium aluminate. In practice,

this means that high alumina ce-

ment can be used in contact with

pure water, very dilute acids, sul-

phates and certain organic com-
pounds. Whereas high alumina
cement cannot be regarded as an
acid proof cement, concrete made
with it is resistant, and in many
cases immune, to attack from the

various acidic industrial wastes

which readily attack Portland

cement.

One of the chief applications of

high alumina cement is for floors

which are subject to spillage of

aggressive liquids. In situations

where attack is likely to be at the
limit of the concrete, high alumina
cement can be used for mortar
joints to impervious tiles, but
under the majority of circum-
stances an ordinary stone and sand
concrete is sufficient, providing, of

course, that the aggregate is equal-

ly immune from attack.

A full survey of the chemical
resistance of the high alumina ce-

ments has already been pub-
lished 7 and any reader requiring

information about a specific prob-
lem is advised to consult it. It is

unfortunately, not within the
scope of this article to deal with
ali cases as these are numerous,
but the list below will give some
idea of the types of plant in which
high alumina concrete has been
used successfully:

Fertilizer Plants: Resistance to

dilute sulphuric acids and sul-

phates.

Gas Producing: Resistance to

gas scrubbing liquors.

Tanneries: Resistance to tan

liquors (but not chrome tan)

.

Food Products: Resistance to

fats, sugars, etc.

Breiveries and Distilleries: Re-
sistance to dilute organic acids.

Meat Packing: Resistance to

oils, fats, and organic acids.

Sugar Refineries: Resistance to

sugar, molasses, etc.

Candy and Chocolate: Resist-

ance to cocoa butter, fats and
sugar.

Dairies and Milk Products: Re-
sistance to lactic acid and cream
fats.

Ice Cream Plants: Resistance to

lactic acid and cream fats.

Plastics Industry: Resistance to

phenol and formaldehyde.

When considering the use of

high alumina cement for any of

these purposes, it should be borne
in mind that it is attacked by
caustic alkali solutions.

Refractory Use

In recent years, the refractory

use of high alumina cement has

gained predominance in Canada
and the United States and the

terms "refractory concrete" and
"insulating concrete" are now in

common usage, as meaning a mix-

ture of high alumina cement and
crushed refractory7 or refractory

insulating aggregates. The wide
acceptance of these materiais has

been largely due to their cheap-

ness of installation and mainten-

Table II. Test Results

Nom. Water/ Slump
proportions cement in.
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Fig. 1. Expansion
and contraction
characteristics of
refractory fire-

brick concrete.

ance, and their effectiveness as low
and médium temperature refrac-

tories.

In order to satisfy the demand
for these concretes, a large indus-

try has grown up which special-

izes in manufacturing "ready to

use" dry refractory and insulating

concrete mixes. These mixes only

need the addition of water, and
are normally designed for specific

purposes; they provide the user

with a practically foolproof

method of making these concretes.

These dry mixes are known gen-

erally as castable refractories.

The placing techniques used
with refractory concrete are gen-

erally the same as those used with

structural concrete; many methods

pre-cast concrete sections and
units. There are, however, three

general points which must be re-

membered.

(1) Reinforcing steel should not
be used in positions where it is

likely to reach a temperature of

over, say, 600°F; or, if this is im-
practicable, t h e n arrangements
should be made to use high-tem-
perature steel and artificially to

break the bond between the steel

and concrete, either by applying
a thick coating of pitch to the
steel or by wrapping it in several

thicknesses of building paper.

(2) Manufacturers of dry mix
castable refractories, u s u a 1 1 y
specify the amount of water to be
used in their mixes, but should the
user contemplate mixing and plac-

ing his own home-made refractory

concrete, it must be remembered
that the majority of the aggre-
gates employed are porous and
should be pre-soaked in order to
cut down any suction of water
needed to hydrate the cement.

(3) The expansion characteris-

tics of refractory concrete are dif-

ferent from other refractories, and
can be best illustrated by a simple

graph as shown in Fig. 1.

As a general rule, it can be said

that a given volume of refractory

concrete will be the same size at

1800°F., as when first cast.

Although the manufacturers of

high alumina cements recommend
that the same curing procedure is

carried out with refractory con-

crete as formerly outlined, the con-

crete can still be put into service

their own particular characteris-

tics in the concrete. A simple table

is given below which shows the

various aggregates which can be

used in each temperature range:

Temperature service up to 1800°F.

Suitable aggregates:

2nd quality crushed fire clay

brick.

Crushed insulating fire clay

brick.

Expanded shale materiais.

Calcined diatomaceous earth.

Olivine, trap rock, e m e r y
(2000°F.)

.

Perlite, vermiculite, pumice.

Temperature service 1800° to

UOO°F.
Suitable aggregates:

Crushed fire clay brick—first

quality or high heat duty brick.

Crushed pottery saggers.

Calcined clays.

Selected crushed insulating fire

clay brick.

Temperatures over 2If00°F.

Chromite
Fused alumina
Sillimanite

Dead burned magnesite

The advantages of carrying con-

crete construction techniques into

the refractories industry are ob-

Table III. Test Results

Water Av. Wet One-day 14-day
Cement gal./cwt. Density strength strength

Mix lb./cu. yd. cement lb./cu. ft. lb./sq. in. lb./sq. in.

1 561 3.9 155.5 7889 9290

2 558 5.1 153.5 6890 7910

3 540 6.2 152.5 5720 7450
5610 7420

4 523 7.3 150.0 4800 6280

5 507 8.4 150.0 3460 3600
6 373% 9.2 150.0 2790 2770

7 294 10.1 152.5 2510 2600
1980 2050

24 hours after casting, although

care has to be taken during the

first heating owing to the excess

water being driven off the con-

crete.

When the user contemplates
placing large masses of refractory

concrete, such as furnace founda-
tions and large underground flues,

he will find it cheaper and more
practicable to crush and grade his

own scrap material and make his

own refractory concrete on site.

Any type of alumino-silicate fire-

brick is suitable for this purpose,

but silica brick should not be em-
ployed owing to its expansion
characteristics at comparatively
low temperatures. Special bricks,

such as sillimanite, chrome, mag-
nesite, silicon carbide, etc, can be
used, and they will largely reflect

vious and therefore, require no
comment here except to say that

the simplification and adaptation
of design is almost limitless. Re-
fractory concrete does, however,
have other properties which will

be of particular interest to the re-

fractories user.

(a) It appears that some non-
ferrous metais (e.g. aluminum) do
not wet refractory concrete and,

therefore, it is easy to clear melt-

ing furnaces between charges; fur-

thermore, in the case of pure
metais, pick-up from refractories

is drastically reduced.

(b) The cellular structure of

refractory concrete gives it a truly

remarkable resistance to the spall-

ing action of wide and rapid fluc-

tuations of temperature. As an
example of this, a cube of concrete
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Table IV. Comparison of Insulating and Refractory Concretes

Insulating Concrete Refractory Concrete

Made with High Alumina cement and crush-

ed refractory insulating brick or light-

weight aggregate.

Only suitable in general for hot face tem-
peratures up to 2000°F. (with certain

special lightweight aggregates it can be

used up to 2400°F.)

Lightweight (30-80 lb. per cu. ft.). Com-
parable to insulating brick construction.

Low thermal conductivity (somewhat higher

than that of insulating brick used.)

Lower strength than refractory concrete

(but higher than insulating brick used.)

at white heat can be immersed in

cold water without any spalling or

distortion taking place.

(c) Refractory and insulating

concrete can be cast integrally

without fear of subsequent separa-

tion in service. This property
would be of some value to the user

requiring thermal efficiency, but
having hot face temperatures be-

yond the range normally covered
by the insulating aggregates.

The strength of refractory con-

crete in service depends on the
ceramic bond formed between the
cement and the fine aggregate
particles, and since a higher pro-

portion of cement gives a ceramic
bond at lower temperatures, it is

generally advantageous to use
fairly rich mixes when operating
temperatures are not likely to ex-

ceed 1800-2000°F. Conversely, if

operating temperatures of over
2400°F. are expected, then weaker
mixes should be used. Variations
within this range are almost limit-

less and, therefore, a general rule

can be stated that the lower the
cement, the lower the ultimate
strength, but the higher the re-

fractoriness, and vice versa.

In order to give practical ex-
pression to this rule, the following
mixes will cover the majority of
cases met with. Aggregates should
be reasonably well graded from
maximum size to dust, the maxi-
mum size being determined by the
maximum thickness of section en-
visaged.

Made with High Alumina cement and crush-

ed refractory firebrick.

Suitable for hot face temperatures up to

2400°F. (with certain special refractory

grogs it can be used up to 2800°F.

Heavier than insulating concrete (110-120
lb. per cu. ft.) although somewhat lighter

than firebrick construction.

Higher thermal conductivity than insulating
concrete (although considerably lower than
that of firebrick.)

Comparatively high strength.

Mix "A"

For use in sections of, say,- six

inches or over. If very thick sec-

tions are anticipated, the maxi-
mum aggregate can be raised to

IV2 in., and in such cases four to

six volumes of aggregate (V/2 in.

down to dust) to one volume of

cement should be used.

Coarse firebrick % in.-% in.

—

3 vol.

Fine firebrick Yg in. to dust

—

2 vol.

H. A. cement— 1 vol.

Mix "B"
For use in sections from 2 in.-

6 in. in thickness.

Médium firebrick % in.-Vs úi-

—

2 vol.

Fine firebrick Vs 'n - to dust

—

2 vol.

H. A. cement— 1 vol.

Mix "C"
For use in thicknesses thinner

than 2 in., or for patching.

Fine firebrick % in. to dust

—

214 vol.

H. A. cement— 1 vol.

The above mixes are for use in

the temperature range between
1800°F. and 2400°F., but if tem-
peratures at the upper end of this

range are expected the cement
content of the mixes can be re-

duced with advantage, as this type
of concrete is approaching its ser-

vice limit.

If service in temperatures above
2400°F. is required, then there are

several courses open to the pros-

pective user.

(1) The use of a weak mix (6-8

vol. of aggregate to one of cement)
using as aggregate an alumino-

silicate brick of over 40 per cent

alumina content.

(2) The use of a mix incorpor-

ating a highly refractory aggregate

such as sillimanite, fused alumina,

silicon carbide, etc.

(3) The use of a proprietary

high-temperature castable refrac-

tory.

Insulating Concretes

When greater heat insulation is

required from the concrete, a

refractory insulating aggregate

should be employed, and in order

to prevent any confusion between
refractory and insulating concrete

the main general differences are

shown in Table IV.

Although ali these differences do
not necessarily apply when special

insulating aggregates are used, the

table does illustrate the essential

differences between the concretes.

Insulating concrete will usually

give a lower compressive strength

than refractory concrete, both be-

fore and after the concrete is heat-

ed, and its strength is rtiore or less

pfoportional to the unit weight of

the concrete. Aggregates of the

Haydite type are an exception to

this rule, and will give strengths

comparable to refractory concrete,

i.e., about 3000 p.s.i. cold strength.

The thermal conductivity factor

(K factor) of the various con-

cretes made with insulating aggre-

gates vary within fairly wide
limits and, therefore, the pertinent

details of each group is given in

Table V.
Combinations of the above ag-

gregates can be used in order to

produce concrete of relatively high

insulation with greater strength. V
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Table V. Thermal Conductivity of Concretes

Conductivity (K)
Btu/hr./sq. ft./°F./in.

Aggregate (at 1500°F.)

Firebrick 7.5
Ins. firebrick 2.5-3.5
Haydite 3.0-3.5
Diatomaceous earth 2.7
Vermiculite 1.5-2.0

Concrete wt. Service

per cu. ft. limit

lb. °F.

120 2500
60/70 2400
90 2000
60 1800

30/40 2000
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Electrical strain gauges are being used to analyse difficult

designs when solutions cannot readily be found by conven-

tional methods. Strain gauge analysis offers a new and
valuable approach for the designer, particularly in the

manufacture of construction equipment—a field in which
arbitrary methods have often been used in the past.

For fairly simple structures,

when loading conditions are known
or can be estimated, the pattern

of stress may be calculated. Where
shoek loads are indeterminate, it

is customary to use a "load fac-

tor". However, for some complex
applications, a designer may be at

a loss to estimate an appropriate

load factor, sinee each component
of a structure may be subjected

to different kinds of shock. In such
cases, tedious and difficult calcu-

lations may be required.

Frequently it is difficult to trace

the distribution and magnitude of

the stresses through an intricately

braced structure. For example, an
overhead loader has a wide range
of attitudes in which the compo-
nents may be stressed, and it may
be impossible to calculate the
position of maximum stress for

each component.
Confronted with such difficult

problems, a designer resorts to his

mechanical judgment to propor-
tion his design. Invariably, the
tendency to "play it safe" results

in "overdesign" of the structure.

Even so, when the first test models
are built, failures may occur.

These are remedied, generally, by
reinforcement of the member at
the point of failure instead of

through a redesign to improve the
distribution of the stresses. Such
design methods do produce a sale-

able machine since it is not likely

to fail in service. Overdesign, how-
ever, imposes two disadvantages
on the manufacturer of construc-
tion equipment:

(1) Material is wasted, thereby
increasing the cost of the product.

(2) The "payload" is decreased,
as each additional pound incorpor-
ated in the equipment represents
a decrease of one pound in pay-
load capacity.

Since the construction contrac-

tor is interested primarily in the

payload per dollar of investment,
any increase in the payload ca-

pacity will increase equipment
sales.

Conservative designs may never
fail in service, but may not be eco-

nomically competitive. Less con-

servative designs cost less to pro-

duce, but they may be dangerous
to operate and breakdowns may
occur frequently. Hence, a correct

design is most important, and in-

volves knowing the magnitude of

stresses which actually occur so

that an appropriate design load

factor may be selected to antici-

pate sudden shocks.

Overhead Loader-Dozer

The "Maio" overhead loader

and bulldozer 1 was built first in

1947 to fit a "crawler" tractor.

From the illustrations of an early

model (Fig. 1) and a current
model (Fig. 2) , one may see the

structural changes which have
been developed.

The primary design was engi-

neered as thoroughly as possible,

using the meagre information
which was available to the de-
signers, who corrected for the few
failures that occurred by the
simple expedient of stiffening and
enlarging those components which
required greater strength.

Eight years of experience with

this overhead loader had proved
that the machine performed its

function well and did not fail

under operating conditions. How-
ever, the management thought
that the machine's efficiency could

be improved and manufacturing
costs reduced by redesign of some
of the components to accommo-
date the actual stresses applied.

To accomplish this purpose it was
decided to conduct a strain gauge
analysis of the unit under loaded
conditions to determine:

(1) The actual stress distribu-

tion through those parts which
seemed stronger than necessary.

(2) An accurate load factor as

an aid to future design work.

(3) A stress pattern from which
actual loads on components (such

as bearings, bolts, pins and welds)

could be calculated.

(4) The upper stress range in

known criticai sections.

Test Equipment and Procedure

Two amplifiers ("Brush" model
BL-310) , attached to one dual-
pen magnetic oscillograph (Brush
model BL-222) , were set up to re-

cord strains. Baldwin SR-4 strain

gauges, with a gauge factor of

approximately 2.0, were used;
these were of the usual felt and
paper type to be applied with
nitrocellulose cement. The over-
head loader-dozer was mounted
on an International TD-9 crawler
tractor.
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Test Preparation

The following strain gauge po-

sitions were selected:

(1) The highest stress points

as determined by mathematical
analysis.

(2) The high and low stress

points which, in the designers'

judgment, required analysis.

(3) Positions known to have
failed occasionally during heavy
service.

In addition to these positions on
the loader, several gauge points

were selected on the tractor itself,

to determine the effect of severe

overhead loader action.

The selected points were buffed

clean and the strain gauges applied

with their axes parallel to the

highest expected stresses in each
component (see Fig. 3)

.

The rated capacity of this over-

head loader-dozer for the TD-9
tractor is about IV2 cubic yards.

Since this yardage of wet
gravei weighs approximately 4,200

pounds, a number of pieces of

solid steel shafting totalling this

amount were fastened securely to

the inside of the bucket. The load

was placed so that its centre of

gravity coincided, as nearly as

possible, with the centre of gravity

of a normal gravei load in order

to simulate actual working con-

ditions.

Since a fixed load would provide

stresses greater than normal, it

served as a fair test for the loader.

However, the loaded bucket was
not moved to the "unload" po-

sition for two reasons: (i) un-

realistic impact loads would have

resulted since, normally, in the

unload position, the load is loose;

(ii) a fixed load of 4,200 pounds
in the unload position might create

a hazardous condition of un-

balance.

Simple methods were used to

approximate the loader's working
conditions. To simulate the effects

of loading, unloading, and travel-

ling over rough ground, a chock
was placed under one track. This
provided sufficient height to raise

that track completely off the con-

crete floor, at an angle such as to

support most of the weight on the

front idler. By abrupt clutch and
hydraulic applications the tractor

and loader were made to rock and
pitch violently, thus providing the

stresses which occur when travel-

ling over rough or uneven surfaces.

To simulate pushing into a gravei

pile or the normal impact of bull-

dozing through trees and rocks, a

steel barrier was welded to a piece

of rail embedded in the concrete
floor in front of the testing area
and the tractor, with load in place,

was driven forward at normal
speed to apply a push to the

barrier.

Each day, before testing, the

Brush strain analyzer was warmed
up for 30 minutes and left on for

the duration of the tests. Gauges,
which had been cemented into

place, were soldered to lead wires

before each test. The leads were
attached firmly to each machine
component so that, as it moved,
there would be no pull on the con-

nections. Before each test the

gauges were calibrated in position

at "no load". Since only a two-
pen instrument was available, test-

ing was limited to two gauge
points at a time. Dummy gauges
were set as near to the tractor as

possible to equalize temperatures,

and ali testing was done indoors

in the large heated shop.

Notes were written directly on
the graph paper as it moved past

the recording needles in order to

correlate strain with the position

and action of the loader. When
check runs seemed advisable they

were performed immediately.

As most stresses were very low,

a maximum sensitivity of 10

micro-inches per inch per gradua-

tion was used for most of the tests.

When stresses were of greater

magnitude, the sensitivity was re-

duced to 20, 50, or 100 micro-

inches per inch. For rapid stress

fluctuations, repeat runs were

made at higher tape speed so as

to record the stresses more accur-

ately. Maximum stresses within

the ' range of 18.000-22,000 p.s.i.

were assumed to be satisfactoiy

Stress was calculated during the

test by the formula:
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S = Ee
_

where S= : stress, p.s.i.

E = Young's modulus,

30xl0 6
p.s.i.

e = unit elongation,

inches/inch

Test Procedure Outline

Each test of two gauge points

was run through in the following

sequence:

(A) Bucket movement w i t h

tractor on levei floor:

(1) Digging.

(2) Steady lifting to overhead

position.

(3) Steady lowering to floor.

(4) Jerky lifting to overhead

position.

(5) Jerky lowering to floor.

(6) Dropping bucket f r e e 1 y
from 5

o
,
catching it just before it

struck the floor.

(B) Bucket movement w i t h

one track on the chock: repeating

the operations shown in (A)

.

(C) A "loaded push" against a

solid barrier.

Test Procedure Details

To simulate rough "digging",

the bucket was pushed down until

the front of the tractor was raised

off the floor; then, while in this

position, hydraulic pressure was
rapidly applied and released.

The steady "lifting" and "lower-

ing" tests were performed to ob-

tain design data for the "steady

state" stress condition through the

complete range of load travei.

The jerky "lifting" and "lower-

ing" tests were performed to

establish a normal "load factor"

for rough operation and to deter-

mine the highest stresses which
could be expected under these

conditions.

The "dropping and catching"

operation was achieved by allow-

ing the load to drop freely from

5
o

, and then catching it just be-

fore the bucket struck the floor.

This involved a free drop of ap-

proximately three feet and repre-

sented an extreme action which

should never occur in practice. It

imposed the severest stresses on

most components, and should rep-

resent the maximum stresses

which would occur under operat-

ing conditions.

The "loaded push" test was car-

ried out only when determining

stresses on the yoke and mounting

bar, since it soon became apparent

that ali the forces were carried

directly through the yoke to the

track frame of the tractor. This

test, which involved a full throttle

run at the barrier, produced im-

pact forces severe enough to break

the barrier and its braces.

Results and Application

From the graphs (Fig. 4) maxi-

mum stresses were calculated.

Analysis of these figures gave the

following interesting results.

(A) Component Parts

(1) The back section of the

pickup arm, which had been en-

larged to accommodate eccentric

loads, was found to be much too

strong as the maximum tensile

stress was 8,400 p.s.i. This compo-
nent currently is being redesigned.

(2) The cylinder saddle casting,

which carries the hydraulic cylin-

der trunnion and the pickup arm
fulcrum bearing, also had been

made strong to accommodate
eccentric loads. Since the maxi-

mum stress was 11,000 p.s.i. on this

component, it also is being rede-

signed.

(3) The yoke section was found
to be of good design and no sug-

gestions for improvement were
necessary. The maximum stress at

the outside front corner was 22,500

p.s.i., which occurred during a

loaded push at the barrier. This
was in agreement with previous

engineering calculations.

(4) The outside support plate,

which fastens the hydraulic cylin-

der saddle to the tractor frame,

was found to be slightly over-

weight since its maximum stress

was 10,500 p.s.i. The inside sup-

port plate was considered to be
well designed since its maximum
stress was 19,500 p.s.i. In addition

to redesigning these plates for

more equal distribution of the

load, consideration will be given

to replacing them by flat bars so

that more open space will be
available for cleaning the track

rollers.

{Continuei on page 230)
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The Friction of Ice

and Its Economic Significance

C. D. Niven,

National Research Council,

Division of Physics,

Ottawa, Ont.

The low friction of ice is such
commonplace knowledge that un-

til recently scientists have paid

little attention to the explanation

of this strange phenomenon. Ice

however is unique among common
substances in so far as several of

its physical properties are con-

cerned—to cite one other of these,

it expands on freezing. Reynolds,

the great pioneer of hydrodyna-
mic lubrication, saw that there

might be some connection between
these two properties: if freezing

canses expansion then pressure

mu st tend to cause melting and
this suggested to Reynolds that

the pressure of a skate or sleigh

runuer on ice would tend to form
a film of water and therefore ice

might supply its own lubricant. It

was quite difficult to prove or dis-

prove that theory and so unfor-

tunately it carne to be accepted by
knowledgeable people; thereby the

stimulus for the investigation of

the real problem was removed. If

the phenomenon was common-
place, the explanation was reck-

oned to be self-evident to anyone
who knew why an iceberg floated.

As the ideas of Hardy on ad-

hesion of molecules became woven
into the theory of friction, Bow-
den saw that ali was not well with
the accepted explanation because
the pressure which would be re-

quired looked too high, and he
favoured the idea that if water
were present to supply the lubri-

cant then it was generated by
heat, not by pressure. Around this

time the problem took on a new
significance, because the aeroplane

had become a regular means of

transportation and skis were re-

quired for landing on snowcovered
lakes. Among the first in this fielcl

of investigation was Klein 3 who
supported the heating rather than
the pressure-melting theory, be
cause of course loadings per unit-

area are comparatively small on
skis. More recently, however,
McConica4 of the American Ski

Company while definitely oppos-
ing the pressure-melting theory
has cast doubts even on the cor-

rectness of the heating theory and
has been led to conclude that

"lubrication was effected . . . by a

fluid film of adsorbed vapour".
Clearly the explanation is not as

simple as Reynolds' suggestion

had implied: a real understanding
of the problem can in fact only

be reached by considering mole-
cular or at any rate microscopic

phenomena.

Before discussing the friction of

an exceptional material like ice, it

is perhaps not out of place to

mention some of the modern ideas

on the friction of normal sub-

stances. Thanks to the work of

Bowden 1 and others, information

on the friction between unlubri-

cated surfaces is fairly extensive

at the present day. If solid sur-

faces be closely examined it will

be found that they are not nearly

as smooth as one imagines. As one
writer has expressed it, the surface

appears like a mountain range in

miniature. Thus when one surface

rests on another, one miniature

mountain range turned upside

down is resting on another min-
iature mountain range. Only the

highest of the peaks therefore

make contact. Although some
scientists have endeavoured to

explain friction by the interlocking

of these peaks, the majority of

authorities on the subject believe

friction is caused by the adhesion

of these peaks or "asperities".

Bowden and his collaborators

have contributed some very con-

vincing evidence to show that the

adhesion theory is correct.

Bowden and Ridler2 have shown
that high instantaneous tempera-
tures can be generated when one
substance slides over another.

Thus constantan sliding on steel

can generate instantaneous tem-
peratures up to 1000°C. If a metal

with a much lower melting point

be substituted for constantan then

the maximum temperature that

can be observed is the melting

point of that metal. Since there

is high temperature and high

pressure at the tips of the asperi-

ties in contact with the other sur-

face it is reasonable to expect that

welding will take place. That such

a supposition is correct has been
amply proved. Bowden has pub-
lished photographs which show
that one metal can actually pull

microscopic chunks out of the

other metal. It has also been
shown that just as oxide or other

contamination tends to prevent a
sound weld, so they reduce friction

as a general rule between metais.

Returning now to the problem
of ice friction, one can assume in

the first place that heat is gener-

ated at the asperities on the sur-

faces of the slider and of the ice.

There can be no doubt about this

because it requires work to move
a slider over ice which is perfectly
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levei: this is more obvious at

eolder temperatures. From the

observation described above re-

ferring to temperatures developed

by the friction of a low melting

point metal, it is safe to assume
that in the case of ice the maxi-

mum asperity temperature which
cau be reached on slider or ice

surface is 32° F. Therefore the

heat developed is either absorbed
as latent heat used in melting

some of the asperity on the ice

surface or else it is carried away
by conduction to the main body
of either surface and eventually

lost to the atmosphere.

Much interest has centred for

long around the debatable point as

to whether water was present or

not under a slider on ice. Actually
such a discussion is quite irrele-

vant unless one wants to bolster

up the old hydrodynamic lubrica-

tion theory. Experimental evi-

dence indicates that there is no
continuous layer of water under
the slider except at temperatures
over 32° F. McConica goes as fai-

as to point out that if water be
present as a fluid, increase of speed

would cause increase of friction,

while observation shows that fric-

tion decreases on dry ice with in-

crease of speed. This subtle argu-

ment gives a definite reason for

supposing that water is not pres-

ent below 32° F. as a fluid layer.

On the other hand it is to be ex-

pected that there be a softening

of the asperities on the ice with
actual melting in some cases. One
may also expect that in those

cases in which melting occurs,

some asperities will melt consider-

ably more than others. This can
be surmised from the record which
Bowden has published, demon-
strating that 1000° C. and other
high temperatures are reached
only occasionally when constan-

tan slides on steel.

If attention be now concen-

trated upon those asperities which
do melt, it is easily seen that the

possibility of making a weld be-

tween ice and slider depends to a

considerable extent on whether
water wets the slider or not. The
importance of one substance "wet-

ting" the other substance if a sat-

isfactory weld is to be obtained is

illustrated in the every-day tech-

nique of tinning before soldering.

It is to be expected then that those

substances which are not easily

wet by water will show a lower
friction than those which are. At
low temperatures this is amply
demonstrated by the much lower
friction of materiais like' Bakelite

and Teflon which do not wet easily

as compared to clean steel which
does wet easily. Lightly loaded

steel has in fact very bad sliding

qualities on ice at low tempera-
ture. Such facts as these indicate

that much the same processes are

at work when a slider slides on ice

as when metal slides on metal

—

asperities are heated; asperities

then start to weld together or

"adhere"—a force which is called

the frictional force is required to

break these welds by shearing.

There is, however, one thing

which has not been taken into con-

sideration. When two asperities

meet there is a sudden increase in

pressure along the surfaces (AB
and CD in Fig. 1) . Heat is devel-

oped as AB attempts to slide up
CD and CD down AB because the

molecules in the asperity are com-
pressed as the asperity is forced

to shear. In normal substances in-

crease of pressure tends to facili-

tate solidification but in the case

of ice it tends to retard solidifica-

tion. So it is to be expected that

the increase in pressure along the

AB-CD interface operates against

the increase in temperature in the

The low friction of ice is

well known, but the reasons

for this phenomenon are

not so well established. The
author discusses current

theories and the possibility

of economical transpor-

tation in northern áreas.

case of a normal substance, but
that in the case of ice both in-

creases cooperate in tending to

melt the asperity, so that if a weld
is to be formed conduction must
carry away the heat sufficiently

quickly to cause freezing.

Such reasoning would lead one
to expect, firstly, a reduction of

ice friction with high loading or
high speed because the pressure

along the AB-CD interface is in-

creased; and secondly, an increase

of ice friction when the ambient
temperature is low because then
the conduction of heat away from
the asperities is high.

The Economic Significance

Reduction of friction with in-

crease of load implies a definite

violation of Amontons' Law (fric-

tional force proportional to load)

.

The writer had the privilege of

discussing the problem with Mr.
W. E. Wakefield of the Forest
Products Laboratories, Ottawa,
who had observed this reduction
in friction at high loading during
some tests carried out with actual

sleighs: Mr. Wakefield at that
time made the rather remarkable
statement that after a certain load
was put on a sleigh the drag in-

creased but little by additional

loading. The statement sounded
so much like getting something for

nothing that the writer thought it

warranted verification under con-

trolled laboratory conditions. If

the statement were really true it

added an exceedingly important
item to the data that had to be
explained apart from its economic
implication.

Figure 2 shows some data ob-
tained on a turntable and indi-

cates that the statement is correct.

Drag appears to be practically

constant when the load per unit

area of apparent contact is high
enough. Presumably, after enough
pressure is available along AB-CD
(Fig. 1) completely to liquidate

the asperity, the load over and
above what was needed to supply

{Continuei on page 230)
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Fig. 2. Drag v. load curves at 29° F. and 1° F. for a miniature stainless steel

sleigh with an apparent contact area of 1.6 sq. cm.
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A PILE LOAD TEST
D. F. Coates, m.e.i.c,

Assistant Professor, Department of Civil Engineering,

McGill University,

Montreal, Que.

A pile load test was performed
which brought up many of the

theoretical and practical questions

that often arise on any piling job. In
addition, some interesting light was
thrown on the behaviour of the soils

encountered. As most piling prob-

lems must still be solved empiri-

cally, a brief account of this test is

presented.

The test pile was a steel-encased

concrete cast-in-place pile. The base

diameter was 11 in., the diameter

increasing in 1-in. steps every 8 ft.

The pile was 45 ft. long, thus the

diameter at the top was 16 in.;

3000 lb. of concrete was used inside

the No. 12 gauge shell. The test pile

was the first pile driven of a group
of four.

Ali piles on this job were driven

by a single-acting steam hammer
weighing 6200 lb. with a drop of 3 ft.

Eighty per cent efficiency was as-

sumed for the hammer, thus giving

a blow of 15,000 ft.-lb. of energy.

The hammer blows were transferred

through a driving head, containing

a hardwood cushion, to a 48 ft.

mandrel, weighing 10,000 lb., in-

serted in each shell. Ali piles were
driven to a resistance of 6 blows/inch

for a penetration of 1 foot. No driv-

ing resistance record was retained

of the test pile (it being selected

after the driving), but the records of

two adjacent piles, A and B (see

Fig. 2 and 3) are shown.

During the driving of the other

three piles in the group, the base of

the test pile heaved up 2 in. The up-
heaval of the shells generally oc-

curred during the driving of the last

3 ft. to 6 ft. of the adjacent piles.

The test pile was not retapped as

the results of the load test were to

be used in determining the retap-

ping policy. The spacing of the four

piles was 3 ft. centre to centre in one
direction and 4 ft. 6 in. in the other

direction.

Soil Profile

The building site was in the St.

Lawrence lowland region. The prin-

cipal soils in this area are glacial till,

post-glacial marine and lacustrine

clays (Leda clays), and alluvium.

Three borings were made on the

building site some distance from the

test pile (see Fig. 4). These showed
that for 25 ft. below the datum (the

levei of the fill at the time of the

borings) there were strata of or-

ganic and non-organic, soft to firm

clay (Fig. 4). The average uncon-
fined compression strength of five

tests on samples between 6 ft. and
20 ft. depths was 0.5 tsf. From
25 ft. down to bedrock there was

A brief account is given of a pile

load test which brought up
many of the theoretical and
practical questions that often

arise in piling work. In addition,

some interesting light was
thrown on the behaviour of the
soils encountered.

glacial till of varying amounts of

silt, sand and gravei, and of varying
relative densities from loose to very
dense. The bedrock varied from
57 ft. to 64 f t. below the datum. The
average D\q of the till was of the

order of 0.006 mm. (with practi-

cally no particles smaller than 0.003

mm.), and the uniformity coeffkient

varied between 20 and 50. Some of

the maximum particle sizes taken
in the standard spoon sampler (2 in.

OD, 1.5 in. ID) were % in. in TB-\
at 45 ft, \y2 in. in TB-1 at 50 ft.,

1 in. in TB-2 at 40 ft., and Y% in. in

TB-3 at 50 ft. (Fig. 4). These indi-

cate that the high penetration re-

sistances found at these points were
probably due in only one case to the

interference of stones. (The resist-

ance is to a standard 2 in. OD
sampler driver by a 140 lb. hammer
dropping 30 in.).

The ground water levei at this

time was 3 ft. below the datum.

Load Test

The load test was run 10 days
after the pile had been driven. The
pile was loaded in increments of

12^ tons up to 87}4 tons (Fig. 1) by
jacking against the pile driver. The
maximum test load was 95 tons.

Each load increment was maintain-

ed until the rate of settlement was
less than 0.01 in. per hour. The
maximum load of 95 tons was ap-

plied for 25 hours.

By plotting the increase in settle-

ment per unit increase in load

against the total load (Fig. 1) a

curve was produced that indicatod

that failure took place between S? 1

_

and 95 tons (failure being accepted

as the point at which the settlement

becomes disproportionate with in-

crease in load). This type of curve

makes the point of failure more dis-

Fig. 1. Load test settlement curves (time, in hours, of load duration also

shown).
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tinct than a normal load-settlement

curve.

The permanent or net settlement

of the pile after the load had been
removed was 0.87 in. The raaximum
settlement of the pile head under
95 tons was 1.32 in. The elastic de-

formation of the pile assuming only

point resistance would have been
about 0.26 in. (the confining effect

of the steel casing is insignificant

with regard to this deformation).

Thus the elastic deformation of the

soil would have been 0.19 in. In

view of the previous upheaval of the

shell of 2 in. it is possible that the

ultimate capacity of the pile was
actually greater than 95 tons.

Retappiíig

Owing to the upheaval of a large

number of the pile shells, the retap-

ping of most of these piles was car-

ried out after the shells had been
filled with concrete. The predominant

pattern of this retapping showed
penetration resistances from five to

nine blows per inch for depths twice

the distance of upheaval — with no
sharp decreases or increases. As the

retapping was done with the top

12 ft. of the mandrel sitting on the

concrete pile, this indicated a simi-

lar, if somewhat lower, penetration

resistance to that obtained in the

original driving. From this, two con-

clusions could be drawn: the surface

friction had not increased or "set"

appreciably between driving and re-

tapping (two weeks to a month), and
the 1 in. to 2 in. of upheaval did not
produce a void under the pile, i.e. it

had not been produced by water

Fig. 2. Location of test pile in
relation to piles A and B, and test
borings 1, 2 and 3.

65

Test Pile Pile A

Pile B

TB I

130'

TB 2

TB 3

pressure alone unless the surface

friction had increased and supplied

the resistance to driving until the

bottom of the void had been reached

under the pile (the exact compen-
sating effects of these two mecha-
nisms required to produce the re-

tapping record seems improbable).

Thus upheaval would seem to have
occurred as a result of the com-
pression and shear strain in the soil

produced by the adjacent piles.

Besides the above behaviour on
retapping a few piles showed very
little resistance and were driven

down several feet. Presumably the

original driving resistance of six

blows/inch here had been supplied

largely by the water not being able

to flow away from the pile during
driving. Eventually the excess hydro-
static pressure would have been dis-

sipated and the piles driven farther

through soft till.

This explanation brings up an in-

teresting paradox concerning till.

Recent experience (both personal

and of others) has indicated that till

can sometimes be both médium soft

and dense (dry density of the order

of 125 pef). One of the properties

that may be used for identification

is that this till seldom contains many
particles greater than m - Resist-

ance to the standard penetration

test may not provide the necessary

clue due to the effect of pore water
below the water table. A few of the

soil samples from this job indicated

that some of the till fitted this

description. Unfortunately, it is not
known if this soil occurred where the

piles disappeared on retapping, al-

though it seems a likely explanation.

Pile Capacity

The pile capacity can be calcu-

lated for the driving resistance from
the Hiley formula. The energy of the

hammer blow was considered to be
15,000 ft.-lb. If the coefficient of

restitution of the hammer on the

driving head is assumed to be 0.25

and the temporary compression of

the ground, pile, etc. is assumed to

be 0.3 in. (from ref. ')» the ultimate

capacity of the pile is calculated as

115 tons. This is about 27 per cent

higher than that indicated by the

load test. Moreover, the same figure

would be obtained by this calcula-

tion for the piles that were retapped
several feet.

According to Meyerhof2 the ulti-

mate bearing capacity of piles in

sands and graveis can be calculated

from
<}, = 7 ADN/%

where y is the effective soil den-
sity,

A the area of the toe,

datum

10'

Pile A Pile B

20'

30

40'

50'

Ground Surfoct

Top of Piles

I I I I I I I I I I

6

blows per inch

Fig. 3. Driving resistance record of
piles A and B.

D the depth of toe below the

sand surface, and
N the bearing capacity

factor.

For a compact well-graded sand N
is 960; for a loose well-graded sand
N is 240. Thus for this dense silt,

sand, and gravei till the ultimate
pile capacity using N of 960 is cal-

culated as 330 tons. Using an N of

240 the ultimate pile capacity is

calculated to be 83 tons.

Alternatively, Meyerhof's expres-

sion for clays might be used.

Qf= 9 c.4+caF
where c is the cohesion of the soil

at the toe,

ca is the average adhesion
along the pile shaft, and

F is the embedded surface

area of the shaft.

Thus if the average adhesion is as-

sumed to be made up of 40 per cent
of the cohesion of the clay (the pos-

sible thixotropic regain of the Leda
clay in 10 days) and 1000 psf. (ref. 3

)

for the till, ca is 590 psf. If the co-

hesion of the till is also assumed to

be 1000 psf. then the pile capacity is

calculated as 50 tons. If the cohesion
of the till were 2000 psf. (which has
been obtained in some quick tests in

similar tills) the pile capacity would
be calculated as 53 tons. However,
this calculation does not seem ap-
plicable as it does not take into ac-

count the frictional properties of the
till (the drained usually being
above 30°, although the undrained
<p varying between and 40°).

Using Terzaghi's bearing capacity
formula3

, and assuming the angle
of internai friction of the till to be
35°, the cohesion of the till to be 600
psf., the adhesion-friction of the till
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Fig. 4. Soil data from three test boring*

to be 800 psf., and the adhesion of

the clay to be 200 psf., then the ul-

timate load is calcula ted as 97 tons.

The close agreement of this calcu-

lated ultimate capacity vvith the
load test value, in view of the many
assumptions, is to a large extent co-

incidental; however, the assumed
strength values are those that are
considered to be most probable for

the dense till.

It can be seen from this record

that although soil theories might
help, the practical problem of de-

termining pile capacities for a large

number of piles on one job has not

yet been solved. Furthermore, the

variation of the engineering pro-

perties of glacial tills tieeds to be
better understood.
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THE FRICTION OF ICE
C. D. Niven

(continuefl from page 227)

that pressure gets over "free": the
obstacle in the path simply no
longer exists. The liquidated asper-
ity has nonetheless still to freeze

again. Figure 2 shows that the
drag in "zero" temperatures is

about five times what it is just

below "freezing".

The fact that ice in moderate
Canadian w i n t e r temperatures
provides a means of getting some-
thing for nothing by way of trans
portation seems to offer great cora-

tnercial possibilities and scope for

engineering ingenuity in that im-
mense tract of very sparsely popu-
lated country in Northern Canada
lying between James Bay and the
Yukon.
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STRAIN GAUGE ANALYSIS
H. A. Spencer, m.e.i.c. and E. H. Brennan, m.e.i.c.

(continuedfrom page 225)

(B) Load Factor

Through comparison of the
"steady 1 o a d" and "suddenly
applied load" conditions for ali the
components, a maximum "load
factor" of 1.9 was obtained. This
factor should prove useful in ali

future design work for tractor-

mounted equipment.

(C) Stress Pattem

A comparison of the stresses im-
posed on the components while
the tractor was on the levei floor

with those while one track was on
the chock indicated few differ-

ences. In no instance was the
stress greater when one track was
on the chock. This indicated con-
clusively that the method used in

mounting the overhead loader,

which retains the full track oscil-

lation of a standard tractor, is

superior to other mounting meth-
ods which, under oscillation, may

apply twisting stresses to both
loader and tractor.

Strain gauges, attached to the
tractor at criticai points, showed
that the greatest stresses on the
tractor oceurred during the "dig-

ging" operation, and corresponded
in severity and location to that
oceurring during normal hulldoz-
ing. Thus, the manufacturer was
sup|>orted in his contention that

the loader applies no greater
stresses on the tractor than those

produced by a bulldozer. Actuaíly,

the maximum stresses found were
quite normal for this tractor.

(D) Criticai Section Examinution

Two points on the loader had
given occasional trouble under
very severe conditions. Stresses

found at these points were 28,500
p.s.i. and 26,300 p.s.i. At one of

the points a reinforcing band was
welded over the section and, on

• • •

further tests, the corresponding
stress was found to be 18,000 p.s.i.

This band was incorporated intò

the design. The other point aísq

was redesigned to provide a sim»
lar normal stress figure under load.

Strain gauge analysis is useful

when applied to the design of con-

struction equipment since it pro-

vides a continuous record during
a practical test. Designers at

Barber Machinery Limited, in co-

operation with the Research Coun-
cil of Alberta, applied the method
and obtained informa tion readily

and at reasonable cost. The coite

struction industry should find this

testing technique of considerable
aid in solving design problems.

The authors wish to express

their appreciation to Dr. George
Ford, of the Civil Engineering De-
partment, University of Alberta,

for his assistance with the project
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AUTOMATION TO DATE

R. W. Bolz,

Editor, Automation Magazine,

Cleveland, Ohio.

Today automation brings both
a challenge and an opportunity
for engineering. Few develo])ments

have ever evolved that offered so

great a potential for elevating the
status of the engineer and im-
proving his position in ali indus-

tries. Success in the field of auto-
mation will rest to a large extent
on the ability of engineers to

utilize the principies of automation
wisely: by seeking to reduce costs

of operations, improve product
quality, and effect better distri-

bution of products to help attain

a gradually incrcasing standard of

living.

And this can be attained. We
see automation evolving as a
natural and highly satisfactory

answer to many of the problems
which have arisen in the past
decade. Under a rising living

standard, with a continuously in-

creasing educational levei, the
stage arrives at which choice and
desire become effective. Brute
labour jobs cannot be filled, and
machines must be created to do
these jobs.

Developing simultaneously are
other factors of importance, among
which is our rising population with
its changing ratio of age groups
and a fast rising market demand.
To fill this demand for good pro-
ducts, automation has been grad-
ually evolving as a logical solu-

tion. No amount of labour, were
it plentiful, would suffice in many
present-day instances. The mod-
em light bulb is an excellent ex-
ample: whereas one plant with 230
employees produces 1,200,000,000
bulbs per year on continuous auto-
matic equipment, 1927 methods
and machinery would require 75,-

000 men to produce this quantity.
The economics are self-evident.

What is Automation?

Many have talked of automation
and have given their individual

interpretation of its character. To
the layman the result has resem-
bled to a striking degree the age-

old fable of the eight blind men
and the elephant. Each blind man
gives an accurate picture of what
he feels it to be and is positive

he is right. The fable ends, "and
they fell to quarrelling among
themselves," (Engineers, of course,

are not subject to such error!)

Stepping back for an objective

view of the whole, we can more
readily perceivc the basic charac-

ter of automation as it is today.

Although new in name, automa-
tion basically involves the appli-

cation of principies which have
evolved steadily over a long period

of years. It is not confined to

transfer machines or materiais

handling; it is not merely the

application of electronic control,

instruments, computers and feed-

back. Accomplishment of really

economic automation requires a

combination of equipment, ma-
chines and controls. Defined in

broad terms it is—manufacturing,
processing or performing of ser-

vices as automatically as eco-

nomics permit or demand.
In the achievement of automa-

tion, groups or sequences of oper-

ations, along with mechanisms,
machines and control devices, are

brought into a single system to

produce continuous or cyclic oper-

ation. Wherever two or more
automatic operations are tied to-

gether with overriding automatic

As part of the Centennial of

Michigan State University, the

School of Engineering organized

a symposium on automation, of

which this was the introductory

paper. Automation, with its

influence in such fields as

economics, quality, and labour,

is of interest to the engineer,

who plays a major part in its

development. This paper is pre-

sented as an appropriate con-
tribution to the subject.

controls to create a self-feeding, a

self-initiating, and self-checking

process; an automated System is

created. Material, data or pieces

can be introduced into the system
manually and automatically and
the processing steps carried out
without manual intervention to

completion. Generally, almost any
process can be automated. It is

possible to automate a single oper-
ation, a sequence of operations, a
whole departmcnt or a plant.

Automation can be segregated
into several types. It is possible

to create an automatic batch or a
continuous system. One process,

for instance,. may be more econ-
omically carried out in batches
while another is most economi-
cal when operated continuous-
ly. Process characteristics, as well

as economics, dictate the best
method. Likevvise, metal-working
in job-shop operations may require
batch-type arrangement, owing to

continuous change, while mass-
production operations are more
economically carried out on a con-
tinuous basis.

Secondly, futomation systems
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may be set up with end-control or

in-process control. With the end-

control, processivtg is completed
before testing. ohecking, or gaug-
ing is done. Th is is suitable with
many processes and feasible with
others. However, where precision

output is necessary, in-process

control is desirable for economic
reasons. Material being processed
is under continuous control: metal
parts, for instance, are gauged in

the machine and correction or size

control is accoraplished during the
operation. Chemical and similar

processing operations are held
under continuous sensing and
measuring instruinent control, and
necessary corrections are fed back
to the equipment continuously.

Automation oí" plant operations
may range from lines of automatic
equipment, snch as presses which
are automatically fed and cycled
continuously, to complete manu-
facturing facilitips where compon-
ents are fed, sorted, oriented,

assembled, and tested automatic-
ally. Where job-lot operations are

involved, flexible automatic con-
trol of standard machines is sought
in order to achieve the economic
results desired.

Process Industries

In such áreas as chemical and
petroleum processing, flow of com-
ponent materiais is continuous
from step to step under instru-

ment control to final desired end
produets and byproduets. Auto-
matic instrumente maintain pre-

set temperatures, pressures, or
flow. and record and control speci-

fic portions of the processing cycle.

Materials may be weighed, fed,

conveyed, and dispensed by auto-
matic devices. Completed produets
may be fed directly to automatic
bagging, packaging, canning, bot-
tling, or other equipment and then
to storage.

In the food procesing field, auto-
matic machines again are linked
together to produce an automated
line. Food processing, like many
modern chemical and metallurgical

processes, defies manual control
owing to speeds, pressures, loads,

and aceuracy of measurement be-

cause of sanitary and criticai pro-
cessing conditions. Automatic con-

trol devices monitor the condi-

tions, flow or movement of the
product continuously as preset.

Processing may be continuous and
untouched by hand throughout to

the final packaging and cartoning

stages. Here, owing to necessity,

economic processing has been
achieved. Today, necessity is lead-

ing to similar achievements in

other áreas.

Distribution

An area in which automation
today is rising to meet a criticai

need is in merchandising and dis-

tribution. Here the delays and
problems of distributing produets
are being overcome through the

use of automatic machines design-

ed to handle, store, unload, and
load for shipment. Laborious hand-
ling of goods, both in-plant and in

warehousing, is carried out auto-

matically with systems of ma-
chines and handling devices. Con-
veyors of belt, chain, plate, roller,

screw, and overhead-rail types
automatically deposit, retrieve and
carry produets under control of

limit switches, photoelectric cells

and numerous other devices to

dispatch them as needed. Central

push-button control paneis permit
selection, coordination and dis-

patching as desired. Stores are

resorting to use of automatic de-

vices to stimulate sales, speed
handling of goods, increase cus-

tomer service, and keep close con-

trol over inventories.

Metalworking

In metalworking today, automa-
tion ranges from simple units ali

the way to complete plants.

Through automation the big prob-

lem of handling between opera-

tions is eliminated almost entirely

with accompanying cost savings.

In this regard there are two
approaches: (1) handling can be
mechanized; (1) handling can be
eliminated. Machining, stamping,

heat treating, washing, degreasing,

plating and finishing operations, as

well as assembly of complete units,

is being done.

With the achievement of prac-

tical tape devices, numerous ma-
chines can be controlled. Not only

can a coded tape be used to re-

produce information in complete

form, but such a tape can also be
used to control other kinds of

equipment. Today many machines
can be so controlled. Machine
tools are in use which follow in-

structions punched into a tape or

recorded by similar coding marks
on a photographic film or magnetic
tape.

Milling machines automatically

carry out a series of machining

operations by this means. Com-
plex machines grouped into a

single unit read a tape to drill

specific sequencias and sizes of

holes, select a suitable rivet from
automatic feeders, place the rivet,

buck it properly, and drive the

rivet under precisely controlled

conditions. As requirements change
or design is modified, a new tape
and fixtures adapt the equipment
as necessary. Used in aireraft

manufacture where design changes
are frequent, such automation
offers improved quality as well as

flexibility and speed of production.

Automation and Mass Production

You may well ask: What is the

difference between automation and
ordinary mass production as we
know it? First, automation should

not be confused with ordinary

mass-production techniques. Mass
production, as developed from the

original ideas of Eli Whitney, com-
prises the basic approach and
science of manufacturing, without

individual fitting, large quantities

of produets from groups of com-
ponents produced in mass. The
primary feature of mass produc-

tion revolves about the dimen-
sional standardization of compon-
ents to permit interchangeability

in assembly. Note however, manu-
facture may be entirely by hand
methods from start to finish. Mass
production techniques, though,

constituted a major step in creat-

ing the possibility of providing

large quantities of complex pro-

duets with superior quality and
uniformity at lower cost in time

and money. But, today. hand
methods often fail to fulfil the

requirements because of economics,

market demand, speed, labour and

other factors. The solution is the

succeeding step in the manufactur-

ing picture—automation.

In this picture the design of

produets has a strong influence.

Real economy in mass manufac-

ture of produets has been closely

associated with good design for

production, but failure to ensure

the best design features has sel-

dom denied satisfactory results.

Actually, it has even been possible

to defy good design criteria and

depend on the skill of the men
along the lines to supply the

necessary correction factors. Not
so in automation. Mere mass pro-

duction techniques must be super-

seded by modern production de-
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sign for automatic manufacture.
Although there are instances

where production of components
and assemblies has been automat-
ed without design change, in most
cases significant savings await in-

genious design modification.

This is also true of automatic
assembly. To attempt to assemble
automatically without considera-

tion of design modification for

suitability would parallel the at-

tempt to mass produce without
regard to the technique of inter-

changeability. Today, with auto-
mation, simplicity in product de-
sign is the byword. With some
designs, even arduous labor and
large expenditures may not pro-
vide the desired economic result.

The much publicized "Project
Tinkertoy" bears this out. After
thorough economic studies were
completed it was found out that
semi-automatic methods offered

the most effective result, not com-
plete automation.

In this analysis of the project
it was found that the electronic

amplifier of simplified modular
design reduced manufacturing cost
38.5 per cent over conventional
piecemeal design. This method
consists in hand-assembling the
simplified machine-produced com-
ponents. Fully mechanized pro-
duction of the same modular de-
sign reduced cost 44 per cent with
roughly the same output per hour.
However, seven of the process
steps proved to be lower in cost
with the hand method. When
substituted in the otherwise mech-
anized procedure, the combination
offered the lowest total cost per
unit.

Significant factors in the pro-
ject were that $665,000 was re-

quired to create the all-automatic
facility and $82,000 the semi-
manual. Little savings would
accrue from increase in size of
either facility. Limitations on the
output, and hence economics, of
the mechanized production instal-

lation were found to centre around
equipment cyclic rates, machine
delay time, reject percentage,
equipment costs, numbers ãnd
skills of operators ànd equipment
maintenance. This example mere-
ly indicates that automation is

not a panacea. As always, a neat
overall compromise in both design
and production provides the best
final result.

Overriding considerations in
basic design detail which must be
brought into play for automation

can also, and often do, contribute

direct additional benefits. Typical
cases on record show that the
constant drive toward suitability

for automation procedures and for

simplicity result in much superior

products from standpoints of per-

formance, uniformity, stability,

service life and maintenance. The
overall economic results not often

recognized constitute an advance
worthy of note in any manage-
ment planning.

Another field that assumes key
importance in automation is sta-

tistical quality control. Although
desirable in ordinary mass produc-
tion, it is not always used nor is

it an absolute necessity. Common
methods of gauging, after manu-
facture without machine control,

are still commonplace and still

largely suitable. To permit eco-

nomic automatic assembly or

automatic production of separate

"When automation
develops in industry,

what happens to la-

bour? Is it displaced?

. . . The answer, of

course, is No."

pieces, in-process continuous gaug-
ing to eliminate scrap and off-size

is desirable and often necessary.

Though not commonly recognized,

feeding, chuting, orienting, and
assembling operations in automa-
tion fail most often because of

nonconformity of parts.

Through automatic size and
uniformity control of parts being
produced, production of bad
pieces is eliminated. Of little eco-

nomic importance in production
for hand assembly where scrap
can be detected by the assembler,

in-process gauging before con-

tinuous production assembly oper-

ations is important. Extremely
small irregularities can easily jam
intricate devices. Hence, some
crude

-
operations niay óften ~ be

impractical to automate.
Here, agai-n, -design for economi-

cal automatic production assumes
criticai importance. Individual

pieces can be designed for maxi-
mum facility in the reproduction
process: in the gauging proce-

dures; in the handling, chuting,

orienting, and feeding steps; and
in the actual assembly arrange-
ment.

Where granular and fluid ma-
teriais are processed, the same
holds true: the quality of the pro-

duct produced is dependent on
the control of the ingredients.

Manual control usually results in

high rate of loss and wide varia-

tions. Quality can be improved
and maintained by automatic con-

trol of ingredients. Cost is largely

reduced by eliminating scrap and
re-run and attaining faster output.
In many cases, scrap reduction
and quality control alone account
for significant savings. In one in-

stance, by replacing hand inspec-

tion test with an accurate auto-

matic test, not subject to operator
variations, apparent scrap was
reduced almost 50 per cent. In
another instance, automatic
metering and weigh feeding of

ingredients eliminated millions of

pounds of re-run. Cost savings
are worthy of real concern, but in

many of these cases actual losses

fail to appear as such or are

accepted as a necessary evil asso-

ciated with the particular product.

This then is the area of feed-

back. Regardless of the levei of

automation, information can be
fed back through the control sys-

tem more or less to "ride herd"
on the accuracy of the job being
done. Gauges and measuring
devices can monitor processing
operations to hold pre-set values
or vary values as desired; me-
chanical controls can maintain
pre-set or sequences of steps as
needed. They can also shut down
the process in event of trouble.

In other cases the actual proce-

dure itself forms the feedback
loop (if it cannot be completed
the operation stops) or even an
operator at the final controls can
form the feedback loop.

The main purpose is quality or
accuracy.

Information and Data Handling

An important segment today in

automation is the problem of in-

formation and data handling. This
has grown to enormous propor-
tions in ali áreas of commercial
and industrial enterprise. Auto-
mation in this field is being active-

ly developed as a solution. Profit-

able operations may hinge closely

about immediate and accurate in-

formation concerning markets,
production, and sales. And with
increasing markets there is need
to tie such information directly

to plant operations. Processing
and storing of data for operations
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is already being done with auto-

matic machines. Original informa-

tion recorded on an automatic
typewriter which creates a con-

tinuous coded punched tape forms
the basis from which subsequent
operations can be automatically

carried out. Address stencils, order

sheets, work sheets, cost sheets,

accounting data, shop orders, bill

of materiais, and numerous other

data can readily be produced from
an original punched tape. Punch-
ed cards likewise can form the

basic means for subsequent opera-

tions. Speed, accuracy, and space

savings are important advantages
gained. Data available on punch-
ed tape or cards can be transmit-

ted by teletype to outlying plants

where a similar tape produced
serves as the master data source.

Automation and Labuur

When automation develops in an
industry, what happens to labour?

Is it displaced? Is the ultimate

the workerless plant as so often

predicted?

The answer of course, is no.

Labour - saving devices actually

create new jobs. A study of the
employment of production work-
ers since the turn of the century
reveals an unchanging trend in

employment— upward — directly

tied in with an upward rate of

mechanization.

Most automatic plants today
help employ more people than be-

fore automation. Whereas auto-
mation can often reduce direct

plant labour, this is not effective

net reduction. High-grade main-
tenance labour must be added to

care for the complicated equip-
ment. The old-fashioned factory

electrician is no longer adequate.
Needless to say, automatic ma-
chines are not foolproof. They re-

quire many more skilled tech-

nicians for control and mainten-
ance; much more advance plan-

ning and research is needed pre-

ceding their operations; and many
more sales and service industry

personnel must be added in the

distribution end of the vastly in-

creased end-product market.

Engineers and Management

Automation creates a greatly

increased demand for engineers.

Not only does the product or ser-

vice to be automatically processed

require better and more com-
petent preliminary design, but
so also does the equipment. Im-
proved design for production is a
must for economic reasons and for

suitability to automatic process-

ing. Greatly increased engineering

time is inescapable in the design

of automatic systems. Today, the

engineering time and cost is para-

mount, the actual equipment con-

struction cost becomes insignifi-

cant in comparison. The use of

more widespread automation
places a high priority on the sup-

ply of competently trained engi-

neers and engineering technicians.

Future rate of advance will be
closely associated with their avail-

ability and the development of

techniques and know-how. De-
mand for engineers in 1954 in-

creased 45 per cent, and actually

led the field by a wide margin.
This demand, based on actual jobs
opened, was mainly for electricals

and mechanicals, followed by de-
sign specialists.

Along with increased engineer-

ing staff is engineering activity;

automation requires a much closer

co-ordination of top management
and engineering. Successful appli-

cation of automation principies

necessitates full appreciation of

ali factors involved.

So many cases of real achieve-

ment on record, which stemmed
from altogether unrelated causes,

emphasize the need for careful

management study of the over-all

problem. To expect automation

to develop "upward" from plant

and engineering sources alone,

may fail to produce the full poten-

tial.

Many automation programs
being instituted today are set up
so as to be sparked by manage-
ment and fully controlled, since

the effective climate for automatic
operations includes many áreas of

the enterprise outside the sphere

of engineering. Thorough search

of management can often reveal

the presence, absence or adapt-
ability of factors necessary for

realization of automation benefits.

In studying the character of

automation, the need for special

management consideration and
organization becomes apparent.

From the functional engineering

standpoint, the basic technology
of automation is horizontal across

an array of vertical special ized

áreas. There is the need to cor-

relate ali the specialized knowl-
edge of machine design; electrical,

hydraulic and pneumatic controls;

handling; sensing and measuring;
instrumentation; drives; power,
etc, to effect a complete system.
Few engineers are well versed in

ali the necessary áreas.

In addition, modern automation
systems involve the interrelation

of know-how and experience from
many specialized áreas of indus-

try. Chemical processing, ma-
teriais handling, packaging. food

processing, metal-working, paper
making, heating, textile process-

ing and other specialized áreas of

manufacture must often be drawn
upon to evolve the complete in-

tegrated system. Also, practical

solutions to production problems

known in one area of industry

can often supply the answer to

unrelated problems in another in-

dustry developing continuous sys-

tems. Innumerable cases of this

nature have come to light in re-

cent years.

The net result is a real need

for organization to bring together

a widely diversified group capable

of engineering successful systems.

Only t h r o u g h management's

recognition of this problem can

the desired results be attained.

Once the full perspective and

high potentials of automation be-

corae apparent, proper application

in suitable degree can result in

real advance. The necessary engi-

neering skill and knowledge can

be developed and the needed prac-

tical elements of automation are

available. The question today is

not will there be automation, but

how much and how soon?

The Engineering Institute of Canada
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Highway Problems in Ontário

W. J. Fulton,

Director qf Planning,

Ontário Department qf Highways,

Toronto. Ont.

The paper describes the

reasoning followed by the

engineers of the Ontário

Department of Highways in

deeiding the number and
location of limited access

routes to be built in that

province in the next few
years. It may serve to dispel

the too widespread idea

that most provincial high-

ways are built for politicai

expediency.

In Ontário there are now ap-

proximately 74,000 miles of roads,

exclusive of some 8,000 miles of

streets in cities and towns. In

"Old Ontário"—that part of the

province which is divided into

counties—there are 56,000 miles of

this total. The 56.000 miles in Old
Ontário, originated in two ways:
trails which afterward developed
into roads were here vvhen the
white man arrived and after his

arrival he built roads to facilitate

the movement of troops, to open
new trade routes, to promote min-
ing and lumbering and to replace
those surveyed road allowances
which hc found impossible to
follow.

These constitute less than 6 per
cent of the total. The remaining
94 per cent of the 56,000 miles is

the by-product of subdividing On-
tário into townships. In laying out
these townships, it was considered
desirable for the lots to be rec-

tangular in shape. The roads arbi-
trarily following these boundaries
encounter obstacles which might
easily have been avoided. They are
subject to correction jogs in the
township surveys and they vary
radically in direction from one
township to another.

But the fact that these roads
were fitted together without any
plan and without considering
topography is not nearly so im-
portant as the fact that Ontário
authorities found themselves con-
fronted with a system of highways
greatly in excess of the needs of
the population so far as mileage
went. but along which develop-
ment had taken place, and with a
popular demand that these roads

Read at a rneeting of The Engineering Insti-
tute of Canada, Ottawa Branch, April 1955.

remain where they were to serve

this development and to encour-

age further growth.
The primary purpose of this

great mileage of roads was to

furnish access to land, but this

was not their exclusive function,

because very early we find that a

limited mileage was separated
from the 56,000 miles originally

administered by the townships and
placed under the jurisdiction of

the counties. This was in 1874 and
it marked the beginning of the

county road system. Almost ali

roads were still unimproved then
and of necessity ali road travei

was of short range.

With the advent of the automo-
bile a road construction program
began and some years of unsyste-

matic building followed, until

finally the builders awakened to

the hopelessness of ever joining

the disconnected roads these years
had produced. Then they began
to realize the need for classifying

the road network and of giving

priority to the improvement of

portions of the greatest potential

use. This resulted in 1916 in the
designation of what was then
known as the "Provincial High-
way System." The roads selected

as provincial highways were the

most important ones in the 56,000

mile system.

The chief problem of the engi-

neer then was road surfaces. New
surfaces were generally placed on
the old dirt road without change
in location or with only slight re-

visions. Steep grades and sharp
curves were accepted to keep costs

down and were not inconsistent

with the requirements of slow

moving trame. Engineers and the

authorities were concerned with
getting the motorist out of the

mud. This was a generally wise
and useful policy for the time. Its

mistakes lay in its acceptance and
fixation of obsolescent road align-

ment and in its failure to antici-

pate the need for rights-of-way of

greater width than those thereto-

fore considered ample.

These were pardonable mis-
takes. When they were made high-

speed motor vehicles were general-

ly unforeseen and probably un-
foreseeable. The standard of align-

ment required today would have
then been considered fantastic.

The great increase in vehicle reg-

istration and in traffic volume was
anticipated too late, but, even if

it had been foreseen earlier, lack
of the necessary legal and popular
sanctions would have prevented
the forehanded acquisition of the
wider rights-of-way and the intro-

duction and enforcement of regu-
lations required by widened and
controlled-access highways.
Our most important highways

were the ones which suffered most
because of these mistakes. The
explanation of this paradox is that
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these roads, in recognition of their

prime importance, were among the

earliest to be durably improved.
Strueturally, many of their im-

provements are still embarassing-
ly sound, but in location, in traffic

capacity, and in lack of most of

the features of modern design that

make possible the safe operation

of vehicles at high speeds, they
are lamentably obsolescent.

This was realized during the
1930's when the department at-

tempted to meet the situation by
developing No. 2 highway into a
four-lane road in its present loca-

tion from Windsor to the Quebec
boundary. Work was undertaken
on four sections of this road and
the right-of-way was widened at

considerable cost in moving build-

ings. Two east-bound and two
west-bound lanes were built, sep-

arated by a median strip 20 to 30
feet wide. Although the new con-
struction was a definite improve-
ment, inability to control develop-
ment along the widened right-of-

way allowed these roads to deter-

iorate, so that they are now simply
side streets with a thirty-mile

speed limit.

A repetition of experiences of

this kind indicated that we were
approaching the end of the last

stage of the pioneer period of road
construction, so far as our main
trunk roads were concerned, and
that an important feature of any
new modern highway would be
control of access. It was apparent,
of course, that the majority of

roads would still give aceess to

land and would permit the owners
of abutting property to develop
their holdings with unlimited right

of entry into the highway. How-
ever, a small mileage of trunk
roads, incorporating control of

access, would have to be built to

divert as much traffic as possible

from these general purpose roads.

The first road of this new type
built in Ontário was the Queen
Elizabeth Way. It had just been
completed when world war II
began and normal highway im-
provement ceased. As a conse-

quence the mileage of road no
longer adequate for the traffic

carried, and difficult to maintain
in service, grew through the war
years, so that, when peace was de-

clared, a serious reconstruction
problem confronted the province.

Before undertaking the program
of this work it was essential that
a better understanding of the traf-

fic trends and the travei habits of

the motorist be obtained so that

former mistakes in planning, loca-

tion and design might not be re-

peated. For instance, it had been
widely accepted that adequate ac-

commodation for the King's High-
way traffic would necessitate the
construction of by-pass routes
around the cities. In the absence
of statistics, it was believed that a
large part of the traffic on the
roads approaching the cities was
"through traffic", i.e., traffic bound
to points beyond the city and it

was thought that this traffic

should be accommodated by rout-

ing it around, rather than through,

the city. Such routing was also

believed desirable from the stand-

point of the city, since its streets

would then be relieved of a sub-

stantial volume of traffic.

To test this belief and to ascer-

tain what volume of traffic such
by-pass routes would serve studies

were undertaken, and it was found
that for a large city the destina-

tion of 95 per cent of the traffic

on its approach roads was the city

itself and only 5 per cent wanted
to by-pass. For smaller cities, the
by-pass traffic increases, i.e., it is

inversely proportional to the popu-
lation.

We knew that ali highway traffic

is a composition of long range and
short range movement, but, until

recent studies disclosed the facts,

we did not know the relative per-

centages of these two movements;
about 85 per cent of ali trips are

of less than 20 miles and only

about 2 per cent are of more than
100 miles. Traffic is predominantly
short range movement.

Also, as might be expected, it

was found that the cities were
most important as the origin and
the destination of traffic. Analyz-
ing the traffic on the King's High-
way, it was found that about 50
per cent had both its origin and
destination in the cities, an addi-

tional 37 per cent had its origin

or its destination in the city, while

only 13 per cent of the traffic on
our highways has both its origin

and destination in rural áreas.

From these origin-destination, or

"OD" surveys as they are called,

we derive a great deal of informa-

tion.

To make an OD survey a road
block is set up on the highway
that will effectively stop ali vehi-

cles, but at the same time allow
any vehicle that should not be
stopped to get through (e.g., am-
bulances, police cars, etc.) . The
interviewers endeavour to ques-
tion as many as they can of the

drivers of vehicles passing the
station in a 16-hour period. The
questions are not intended to be
personal and, if the driver cooper-

ates, the time spent asking and
answering the questions does not
require more than 20 seconds.

These data are sorted mechan-
ically. When the results are com-
piled they give us, among other
information, "desire Unes", which
in effect are straight lines joining

the major origins and destinations.

These lines are then plotted on a

map of the area, their weights

being in direct proportion to the

number of people with the same
desire.

By using these desire lines we
can indicate the location of the

highway which would best provide

the greatest service. We can also

predict, approximately at any rate,

the volume of traffic which will

use the highways when it is built

and determine where we will re-

quire traffic interchanges, what
width of roadway is necessary and
the like.

We have also made studies on
highway speeds and have found
that on the King's Highway only

a scattered few travei faster than
60 miles per hour. The studies

afford no justification for the de-

sign of highways to accommodate
speeds in excess of 70 miles per

hour under any conditions.

Studies also indicated that to

permit the desired clearances of

commercial vehicles, a 24-foot

pavement is required on our major
roads and that obstacles within

six feet of the edge of a traffic lane

influence the position of traffic in

that lane to some extent.

Another study was made on a

highway three miles east of a

bridge. Here 76 per cent of the

traffic was in its own lane, 15 per

cent in the passing lane and 9 per

cent was straddling. However, on

the bridge, only 18 per cent was

Table I. Traffic Capacity - Vehicles per Day

Annual average daily traffic capacity

2-lane 4-lane

Passenger vehicles only 5,750 19,250

90% passenger, 10% comm 5,200 17,500

80% passenger, 20% comm 4,800 16,050
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in its own lane, 21 per cent in the
passing lane, 51 per cent straddled
the centre line of the west bound
lane and 10 per cent was half on
the west bound lane and half on
the east bound lane. This was be-

cause cars veered away from the
bridge hand rail.

We also made some studies of

the hill-climbing abilities of com-
mercial vehicles and found that

they will slow up trame on hills

unless grades are reduced to 3 per
cent or less, or engine power is

more than doubled, or gross vehi-

cle weights are reduced excessive-

]y. Except on the highest type of

highway, where 3 per cent grades

may perhaps be easily obtainable,

any combination of these three

conditions to obtain a safe and
efficient flow of trame would be
costly to ali interests involved and
are practically impossible of at-

tainment in the foreseeable future.

Tables I and II give the de-

partment's standards for esti-

mated trame capacity and for

sight distances.

Design 2-,

speed, 4

m.p.h. r

30
40
50
60
70

The studies I have mentioned
and others similar to them have
been responsible for the develop-

ment of improved highway stand-

ards and have had a considerable

influence on the reconstruction

program of the department.
The Highway Improvement Act

was amended in 1939 to permit
the Minister of Highways to desig-

nate a King's Highway as a divid-

ed highway. This name was later

changed to "controlled access

highway," a term more nearly
descriptive of its character. This
amendment gave the Minister
power to set up regulations pro-

hibiting or regulating the opening
into controlled access highways of

private roads and entrances, to

prohibit or to regulate the use of

this type of highway by any class

of vehicle and to prohibit or to

regulate the erection of buildings
or other structures upon intersect-

ing roads within 600 feet of their

intersection with the controlled ac-

cess highway. Upon approval of

the Ontário Municipal Board, it

gave the department power to

close any county, township or

other road which intersected a

controlled access highway.

From the operation of the

Queen Elizabeth Way the depart-

ment engineers learned much,
which knowledge was incorporated
into the design when the depart-

ment built the next controlled ac-

cess highway from Toronto to

Barrie.

Up to now our chief problem
has been to decide the character-

istic features of the type of road
to be built. This having been
determined by our experience with
the Queen Elizabeth Way and the

Toronto-Barrie roads, the problem
now is where to locate this addi-

tional mileage so that it will do
the most good, keeping in mind
the fact that this type of road
costs from three to eight times as

much per mile as an ordinary
highway, and that our objective

is to build a more serviceable.

rather than a more extensive,

highway system.
Just to get the picture in per-

spective we may arbitrarily divide

Ontário into three parts; the

southwestern, the southeastern

and the northern sections. In the

southwestern section there is 68

per cent of the province's popula-

tion in only 5 per cent of its

área; in the southeastern section

there is 17 per cent of the popula-

tion in per cent of its area

and in the northern section there

is 15 per cent of the population in

91 1
/2 Per cent of its area.

There is 74 per cent of the

motor vehicle registration in the

southwestern section, 16 per cent

in the southeastern section and
only 10 per cent in the northern

section, so it is obvious that any
controlled access highways that

may be built will almost certainly

be in the southwestern and south-

eastern sections.

Trame flow charts show that our
most heavily travelled road is No.
2 highway from the Quebec
boundary to Windsor, except for

No. 11 north of Toronto and No.
2 and 8 from Toronto to Niagara
Falis, which are now supplement-

ed by controlled access highways.
It has already been established

that the practical working capac-
ity of a two-lane road is 5,200

vehicles per day, composed of 90
per cent passenger cars and 10 per
cent commercial vehicles.

Checking the daiíy traffic vol-

ume on No. 2, we find that many
sections of this highway are

carrying traffic in excess of its

practical working capacity, so that

some relief is necessary now. When
we estimate the increase in traffic

volume in the next few years, it

is evident that this highway will

be unable to carry its future load

efíiciently.

To obtain further information
as to where improvements on No.
2 should be made an origin-

destination survey was carried out.

During the three summers while

this survey was in operation,

378,770 drivers were stopped and
interviewed on the highways be-

tween Windsor and the Quebec
boundary. When the information
from the interviewers was pro-
cessed, we were able to plot the
major desire lines of travei. These
desire lines were combined to

represent the general path of the
majority of the highway users.

This path was then laid down
on existing maps and the routes
were photographed from the air.

The photographs were vertical,

taken with sufticient overlap both
in the direction of flight and at
right angles to the line of flight,

to enable them to be used in

stereo pairs. Viewing these stereo

pairs, one can study the topo-
graphy of the ground and so lay
down on the pictures a line which
not only fits the topography of

the country well, but which also

approximates as nearly as possible
the major desire lines.

From the pictures a map on
a scale of 400 feet to the inch is

prepared which shows ali the cul-

tural detail. From information ob-
tained from registry offices and
township assessors' books, real

estate boundaries can be plotted

on this map, which covers a width
of about a mile on each side of

the projected line.

The line which was laid down
on the photographs is then trans-

ferred to this strip map and a

survey party, guided by the pic-

tures and the plan, establishes this

line, or lines if there are al terna

-

tives, on the ground.

(Continueã on page 2^3

)

237THE ENGINEERING JOURNAL March, 1956

Table II. Sight Distances - Feet.

apping Passing

3-, and
-lane 2-lane roads 3-lane roads

•oads Desirable Absolute Desirable Absolut

200 600 500
275 1100 900
350 1600 1400 1100 900

475 2300 2100 1500 1300

600 3201) 2900 2000 1800



DISCUSSION
of Technical Papers

Is Effective Town Planning Possible?

S. D. Lash, M.E.I.C., Head of the Department of Civil Engineering,
Queen's University, Kingston, Ont.

The Engineering Journal, February 1956 issue page 116.

J. D. Lee, M.E.I.C. 1

Dr. Lash is to be complimented
on his thought provoking paper on
a very difficult subject. There is

no doubt that if planners and the

public could agree upon the de-

tailed objectives of planning there

would be greater opportunity for

an effective process of planning
being developed soon.

While running a risk of being
dubbed "know-it-alls" or worse by
the general public, planners must
agree upon detailed objectives and
processes if planning is ever to

have a semblance of a rational and
scientific professional enterprise.

As a basis for argument let us
state certain detailed objectives

and then see how they may be
achieved.

1. Assume that ali urbanization
is planned to occnr in groups
called towns or super-neighbour-
hoods which will support a sénior

secondary school. Such an area
might occupy 1,500 acres of land
and be separated from its adjacent
neighbourhood by a "green belt"

used to carry feeder lines of Utili-

ties and a limited access arterial

highway.

2. The super - neighbourhood
groups would be separated into

neighbourhoods which would sup-
port primary schools. They might
occupy 150 acres and be separated
by a 160 ft. right of way support-
ing a main roadway of the limited
access type, and service roads. The
street system layout in neighbour-
hoods would encourage trame to
use the main roadways which
would be in the separation zones.

4. Within the exterior frame-

1 J. D. Lee and Company Limited,
Consulting Engineers, Kingston, Ont.

work of neighbourhoods áreas

could be allocated for major shop-

ping centres, for general business

activities, for major recreational

facilities and so forth.

5. Groups of super-neighbour-

hoods (again not rigid as to exact

size or shape) could be fitted to

the topography and major com-
munication and utility systems to

form metropolitan áreas.

The process of development en-

visaged above can be worked out
within our present framework of

legislation and municipal organiz-

ation but it requires super-plan-

ners, super-aldermen and a little

sheer magic to get from the nice

plans to actuality. Experience has

shown that the development of

the type which fixes the character

of the future municipality oceurs

in our townships. The townshios
and villages do not have a suffi-

ciently complex municipal struc-

ture either elected or appointed to

aehieve the end results of plan-

ning, even if they thought they

had the resources to carry out

the processes of planning.

It is evident that good planning

can be best achieved where a large

area is involved, and in which
the pattern of land use and de-

velopment can be fixed several

years before the pressure of local

development is felt. There seems
to be at least one way to aehieve

this without making serious

changes in present legislation or

politicai structure:

(a) Recognize that county coun-

cils should be elected and that

there should be no separated mu-
nicipalities.

(b) Unify leadership in our pro-

vincial government through the

departments of planning and of

highways and with the aid of a

grant system induce responsibility

on the local levei to promote plan-

ning in advance of need timd a

continuing project of land acquisi-

tion to promote the securing of

public land for green belts between
neighbourhoods, for schools, for

major parks and for a major street

system. The price of such land

would be fixed by its use as agricul-

tural land and not by hope for

what Professor Lash so aptly ca lis

an "unearned increment of value."

It is my belief that public recog-

nition of the need for compensa-
tion to individuais whose rights

are affected by planning activities

is already here. The history of

most cities reeords the fact that

the municipality always gets the

worst of any bargaining in land

transactions and so forth. This
makes eouncils loath to establish

mechanisms on a general base for

making compensation payments a

prerogative of the city hall staff.

It is to be expected that the prac-

tice will become well established

in the redevelopment of existing

cities, and will be avoided by
proper planning in the new.

I wish to take exception to Dr.

Lash's comment that planning has

been relatively ineffective. Rather
let us say that a mis-choice of

politicai division within our prov-

inces has made it something we
did without. Our troubles are so

fundamental that until recently

there has been no planning. and
unless we divorce the primary con-

trol from the strictly local govern-

ment it will never be successful.

A well known rule of business is

that responsibility and authority

go together. Let us then give our

county units both. "un-separate"

our so ealled separated towns and

cities (in regard to planning at

least), embody ali of the potential

adjacent urban land in the single

county unit and forget regional-

ism as a trade name for the

process.
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C. E. ( amp.au. M.E.I.C. 2

One of the main reasons why
town planning has encountered so

many difficulties up to now in its

acceptance by the public at large

is probably the fact that too much
insistence has been put on its

aesthetic aspects. Scientific rules

and norms have been neglected as

secondary, although no artist has

ever been found who had not

mastered first the science on which
his art is fundamentally depend-

ent. Efforts should be made by
ali planners to intensify research

on basic requirements and on

scientific approaches to the solu-

tion of standard problems. As
soon as the science of town plan-

ning is well established, then and
then only will the art of town
planning become more easil\

accepted and applied. There is an

tirgent need for ali universities

and practitioners of town planning

to develop the scientific basis of

town planning.

It wonld be ridiculous to limit

the role of town planning to the

"revival of the lost art of civic

design". Town planning is prim-

arily concerned about people so

that the sites on which they live

be provided with the facilities re-

quired for their physical and
spiritual betterment. There is no
mysticism, but only crude reality,

in measuring the dimensions and
qualities of snch facilities in the

light of well established social

desires.

There is a very important field

which has been neglected by our
Canadian planners, namely capita!

expenditnre prograniming. With-
out an effective program of capital

expenditures, officiaí planning has
not much meaning. Most of the
American cities have now intro

duced, within their administrative
procedure, the obligation for the
town planning organism to pre-

pare a capital budget program
for three to five years. Such a

program has to be approved by
the city council and the budget
of the current fiscal year has to

include 1/3 or 1/5, as the case
may be, of the total amount of

the approved capital expenditures
program. This procedure should
be investigated very thoroughly
by our Canadian planners since,

in its absence, no major planning
objectives can be easily attained.

There is a great need every-

2 Director of the City Planning De-
partment, City of Montreal.

where of streamlining legislation

in accord with our modern con-

ceptions of town, metropolitan and
regional planning. It would be
very useful for our town planners

to study the existing laws more
carefully so as to find ways and
means of implementing their plans

under existing conditions. How-
ever, there is no doubt that effec-

tive town planning requires the

establishment of scientific stan-

dards, recognized by an adequate
legislation. Such a legislation

should be conceived according to

local needs and customs, if it

is to be successful.

The role of education cannot be
overlooked. Professional associ-

ations have to be supplemented
by amateur groups, whose role is

too often minimized. Planners
should never forget that planning
is for the people, who should be
convinced that they need planning.

• • •

W. C. Miller, M.E.I.C.*

1 discuss Dr. Lash's paper for

the most part from the point of

view of planning in the smaller

city of 40,000 population and
under. The problem in the smaller

city must be handled in a raan-

ner that differs considerably from
the techniques used in larger

metropolitan centres. In the small-

er units we have more compact
arrangements which have a very
close application to the interests

of almost every citizen. In larger

cities there is a tendency for the

average citizen to think only of

those measures that have a par-

ticular application to his own sec-

tion of the city.

There is a current tendency to-

ward divorcing planning from the

agency in which it has been car-

ried on for many years, and the

setting up of another agency or

board. The city's most important
elective body, the council, with

the final responsibility, has been,

over the years, deprived of many
functions for which it should be
the co-ordinating group, and is

forced to work in an atmosphere
of competing commissions, boards,

etc, each concerned with its own
problems and frequently respon-

sive to very few efforts at co-

ordination. The tendency is a

product of the sedulously culti-

vated theme that ali public Serv-

ice is "ipso facto." inefficient, and

3 City Engineer, St. Thomas, Ont.

ali privately directed enterprises

are the reverse. According to this

philosophy, therefore, we should

set up quasi business bodies to

administer the various parts of

the city's work. We have public

utilities commissions, industrial

boards, boards of health, hospi-

tal commissions, recreation com-
missions, boards of education, etc,

ali requiring the council's finan-

cial backing, ali directing parts

of the municipal business struc-

ture, and with little or no co-

ordination with the council or with
the other boards.

Now, councils will generally

look upon the planning board as

"just another board," even if it

is supposed to be purely advisory.

It will provide another opportu-
nity for council itself to stop con-

sideration of larger policies with
respect to the city's growth, and
in the end neglect them altogether,

and make decisions that should
rightfully be dealt with first by
the board, because it is not kept
in close touch with the various
studies being made. Council ought
to be close to these things con-
stantly, so that it may be always
reminded of the effect of a cur-

rent problem on the city's develop-
ment.

The work of the planning board
is almost entirely concerned with
that part of the engineer's work
which has been frequently called

"functional design." This function-
al design, particularly in the
smaller cities, must always pre-
cede the technical design, if the
latter is to be effective. I am not
sure that I agree with Dr. Lash's
description of the role of the mu-
nicipal engineer in his example of
the bridge. It has been my own
experience that the municipal en-
gineer is first concerned with the
bridge location and its function
as a traffic-carrying feature. The
functional design has always pre-
ceded the technical considerations,
which, important as they are, are
a secondary detail. The careful

preliminary studies of location, of

grade, approaches, the effect on
traffic, etc, are ali an integral part
of the bridge design.

The same thing will apply equal-
ly to the design of roads, their
width, their location, channeliza-
tion of difficult intersections, and
many other similar details which
must be studied before the type
of the pavement is established.
Similarly, the municipal engineer
must foresee the most likely loca-
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liou of future developments in his

city, anu plan trunk sewers and
watermains accordingly.

This functional design merges
into what is now considered as

"planning" by the professional

planner. The municipal engineer

who is content to start only at the

levei of technical design is only

doing part of the job that should

be expected of him. He has to be
at onee an idealist and a practical

realist. His determination of most
of these basic data and their pres-

entation to his council in an intel-

ligible way is most important if his

conncil is to establish its policies

adequately. In a smaller city, this

planning function is most effective,

in my opinion, when it is a recog-

nized part of the engineering func-

tion. It is one part of what we have
formerly called engineering eco-

nomics, and may usually best be

done by the municipal engineer

who has been well described as

civil engineering's 'general prac-

titioner'.

This argument will at once be

countered with the question

"What municipal engineer has the

time to devote to this kind of

planning?" This is perhaps fair

criticism, but it also points up the

simple solution of the addition to

the staff of a júnior engineer, who
may devote his time to many of

the details, enabling the chief to

indulge in the valuable occupation

of municipal strategy. Such a pro-

cedure would also be less burden-

some to the budget, and the co-

ordination with the operating de-

partments would be complete.

It should not be assumed that

because there is no planning board
there is no planning being done.

Planning may be carried on in a

very close relationship with the

other municipal functions and it

will give the Council the feeling of

being a part of it. Someone has

said, concerning methods of ad-

ministration of cities, that "self-

government is to be preferred to

good government". So with plan-

ning. It must keep closely in step

with council and keep council in

close step with planning.

Dr. Lash shows in his paper that

he is familiar with the frustrations

of the planner, and is well ac-

quainted with the reasons therefor.

However, in the matter of plan-

ning in the older existing city, the

planner must always be satisfied

with approaches only to the Solu-

tions that the planning authority

believes in. The only part of the

municipality where the maximum
application of planning in princi-

pies would be found, is in those

áreas where a new city is being
created from unimproved farm
land. Here ali of the rules may
have the maximum of application.

In the older parts of the munici-

pality, especially in the smaller

city, there is simply not the money
available for large schemes of civic

improvement. Any official who has

been through the process where a

development involved acquisition

of land, will know the frustrating

effects of compulsory land acqui-

sition. When these cases go to

court or arbitration, one is shocked

at the free rein of imagination

given and accepted as evidence in

the proceedings.

On the outskirts of the munici-

pality, or in the "fringe áreas"

there has usually been a lot of

uncontrolled development across

the town limits, where the subur-

ban áreas are looked upon by a

predominantly rural council as

mere "assessment." Later, when
the rural council finds that this

added assessment is becoming an
obligation for additional fire and
police protection, more school

rooms, urban style refuse collec-

tion, sewers, storm drains, etc,

the pressure is placed on the urban

area to annex, after that area has

been ruined by uncontrolled de-

velopment, and when it requires

expensive redevelopment which

the rural area is unwilling to un-

dertake because of the expense

involved.

Definition of TownJ Planning

In most papers on town plan-

ning, a thesis is built up on the

basis of the definitions that we
use. A very simple definition of

town planning is simply "organ-

ized municipal foresight." If we
do consistently practise this fore-

sight, we approach in the esta-

blished smaller city, even though

we never actually achieve it, bet-

ter "health, safety, economic op-

portunity and efficiency, aesthetie

and cultural satisfactions" and ali

of the other considerations that

must be studied as to their place

in the growth of the city and
the welfare of its inhabitants. The
municipal engineer who does not

consider the social problems re-

lated to his work is only practising

the technical half of his profession.

He is neglecting that "trustee-

ship" that Dean Young always
tried to impress on student engi-

neers in his school, as being the

distinguishing feature of the

"professional" engineer. Professor

Hardy Cross, in his delightful

little book on engineering philoso-

phy "Engineers and Ivory Tow-
ers", is constantly referring to his

theme that engineering, too, is

more of an art than a science.

Professor Lash does well to em-
phasize that one of the greatest

single problems of effective munici-
pal planning is the question of

municipal boundaries. The remedy
must usually be solved on politicai

leveis and the solution of the
troublesome problems of annexa-
tions must always be based, not
on the effect of the proposed an-

nexation on the general economic
structure of either the gaining or

losing municipality, but on the
question of the greatest good for

the persons in the area concerned.

Now, after expressing an almost
complete disagreement with the
modern concept of the way effec-

tive planning should be carried

out, and after considering Dr.
Lash's thesis as to how effective

planning can be, let me apply my
own principie and say that plan-

ning as it is presently carried out
is an approach only to effective

procedures. Dr. Lash has set forth

some of the difficulties and the

problems, and with his philosophy
no one would seriously disagree. If

we continue to realize that perfect

planning will only be done under
an autocracy, and that in the

Enolish-speaking world at least,

this will never replace our modern
concepts of democracy, and if

we realize that we are striving

toward a goal which we will never

reach, but where every nearer

approach to that goal is an im-

provement, then, I think, we may
appreciate that town planning, in-

effective as it may be in its larger

concept, does produce further sat-

isfactions for both the "planned-

for" and the planner. In that

steady improvement we may see a

real accomplishment and not frus-

tration.

• • •

Eric W. Thrift 4

At the outset. in answer to Dr.

Lash's question "Is Effective Town
Planning Possible?" I think briefly

the answer is yes, a little better

than he would lead us to believe

in his article.

4 Director, Metropolitan Planning

Conimission of Greater Winnipeg.
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There may be many interpreta-

tions of what constitutes success

in planning and while the article

appears to deal largely with the

implementation of public and pri-

vate works, this is really only one

aspect of the successful application

of planning. It is, in fact, the

physical expression of a broader

plan which also involves sociologi-

cal, legal and economic questions

about which the people of any
community have ideas and opin-

ions that must be respected. In

order to respect these opinions, of

çourse, the civic administration

and the planning fnnction in that

administration must know and
understand them. We should be

careful that in a desire for perfec-

tion in the physical application of

our plans we do not tend to in-

volve ourselves in politicai condi-

tions of which we would not

approve. We do not want to see

physical perfection of our com-
munities at the expense of politicai

freedom. Competent civic oíficials

including planners understand that

in the operation of democracy
there must be a good deal of un-

avoidable compromise. There can
be no one authority that knows
ali the answers.

To return to the text of Dr.

Lash's article, in the section deal-

ing with town planning and civil

engineering, there is argument that

most of those in planning prac-

tice in Canada are inadequately
trained academically. I should like

to suggest however, that unless

we were able to get a complete
review of the training of those in

planning practice in Canada it

would be difficult to substantiate

that many of these people have
not had adequate planning train-

ing. In carrying on with this sec-

tion he compares engineering de-

sign and town planning. While
they may be compared for the

purpose of gaining the understand-
ing of the engineer, I think what
is more important is the relation-

ship between the design and exe-

cution of an important public work
such as a bridge. and the sound
pLanning of the community in

which it is located. The relation-

ship may be created by the fact

that the bridge is the implementa-
tion of part of an overall plan

worked out for the community and
many of the initial decisions with

respect to location, connections

and many other aspects of basic

requirements of that bridge are

tied up in the planning function

of the local government.

Turning now to the discussion

of objectives, certainly the plan-

ners objectives are not as neatly

expressed by formulae and statis-

tics as the engineer's when he sets

out to design a particular structure

to meet a particular specified need,

but the planner must have objec-

tives or he is no more good than

any other person who doesn't

really know where he is going or

why. His objectives are a little

more difficult to define because as

Dr. Lash says, 'he deals with

people rather than things'. In fact,

he deals with both and the broad

relationships between them. In this

respect the relative values that

people put on certain aspects of

their community development are

important to the planner and he

must know as well as he can what
these relative values are. These are

some of the things that help him
to determine with more precision

what his objectives are for the par-

ticular community with which he

is working.

Because the planner's objectives

appear to be less clearly defined

than those of the engineer, Dr.

Lash points out that the planner,

therefore, has much more difficulty

in having any part in the realiza-

tion of the plans which he helps

to prepare. Many planners, how-
ever, have played extremely effec-

tive parts in implementing plans

which they have had a hand in

preparing. The implementation of

these plans or ideas, of course,

does not always involve public

works or construction projects. For
example, the planner considers im-

plementation to include better use

of vacant land, the management
of city owned property, control of

damaging land use, improvement
of circulation, more economical de-

velopment of industrial áreas or

residential áreas, improved recrea-

tional facilities, removal of blight

or slums and sound redevelopment

and so on and on. Ali these may
be regarded as examples of the

effective results of a planner's

work.

In the short section on "The
Ineffectiveness of Planning" Dr.

Lash makes what appears to me to

be a rather ali inclusive statement

and I am afraid I'm not prepared

to agree with it completely. A
great deal has been accomplished

through planning, not always in

terms of major construction that

we câ*n gaze upon in admiration,

but in terms of gradually improv-

ing methods for meeting problems

more effectively as they develop

and of getting better and better

understanding of the aspects of

our community life and economics.

This will in turn, of course, affect

what we do with physical im-

provements and construction.

The reasons given for the in-

effectiveness of planning are not

unalterable conditions. They are

common problems for which solu-

tions are being found in different

ways in different places. He is

quite right in stating that his

reasons have had a detrimental

effect on planning operations in

various communities throughout

Canada. There undoubtedly is

room for improvement in ali of

these respects, but the need for

improvement varies in degree and
extent depending upon the locality

and its particular problems.

Dr. Lash provides us with a set

of objectives which are quite clear

and fairly comprehensive. He ex-

plains briefly the work involved in

reaching each of the several ob-

jectives.

With reference to civic design,

I think it is hardly a lost art but
perhaps one that is not as much
exercised in many parts of Canada
as it could be.

Planning and Local Government

Turning now to the relationship

between planning and local gov-

ernment there are a number of ex-

tremely sound ideas expressed here

and I think most practising plan-

ners working with local govern-

ment would confirm his convic-

tions. However, I think the wide
breech between the planning op-

eration in many towns and cities

in Canada and the local govern-

ment is narrowing and in many
places it is disappearing altogether.

At the same time it seems to me
that we might use some caution in

summarily condemning the use of

planning commissions and boards.

They have been and in many
places continue to be a vital ele-

ment in the planning process. The
kind of change of relationship

which Dr. Lash suggests is prob-

ably better if it is carried out in

an evolutionary way rather than
revolutionary way. Local planning

agencies must often build confi-

dence in their operations. This
confidence has been gaíned in

many places in Canada but very
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often planning commissions have
been instrumenta] in gaining it.

In the discussion of the size of

planning áreas, I think the need
for a larger planning area is quite

evident and again the points made
are unquestionably valid. Perhaps,

however, we find some conflict

with the previous suggestion that

the planning function be inte-

grated as part of local government.

Creating larger planning áreas

will not solve the problem alone.

We need jurisdictions of a govern-

mental character with a wider area

under their supervision and with
which the regional planning func-

tion can be integrated in the man-
ner that Dr. Lash suggests. This
has in a measure been achieved in

the metropolitan area of Toronto
and perhaps this is really the only

place where we can see this in op-

eration at present. While this is a

technique to aim at I do however
believe that there are a number of

jurisdictions in Canada in which
planning is being handled on a
metropolitan or regional basis but
which do not, at the present time,

have a parallel levei of govern-

ment. Snccess such as has been
achieved has been due to the fact

that the local governments. their

planning boards and their planning

technicians have approached their

common task with a good deal of

interest and goodwill and eertainly

with an intent to cooperate whole-

heartedly.

In going on to discuss the pos-

sible relationships between a wider

regional planning authority and
local government, Dr. Lash ex-

presses the opinion that the mu-
nicipal act in Ontário will con-

tinue to be a handicap in this

ronnection and suggests a regional

planning authority which might
"delegate some of its powers to

local municipalities within its jur-

isdiction".

It seems to me that a planning

authority is not a government and
it therefore has no authority to

delegate powers, because it has

none except those which may be
delegated to it from local govern-

ment or from the provincial gov-

ernment. Dr. Lash mentions the

Alberta legislation and experience,

with its provisions for regional

planning authorities. Success in

their application is due in part, it

seems to mo, to the fact that the

local governments still exercise a

good deal of their own authority

and the regional planning body
only has such power as the local

governmént may be prepared to

assign to it. Dr. Lash points out,

however, and this point is ex-

tremely important, that "The ap-
proval or the rejection or modifi-

cation of plans must be the re-

sponsibility of local government".
I don't think we can avoid this,

and we would be unwise to try.

In discussing appeals, his state-

ment is quite brief and it seems to

me too ali inclusive about a sub-

ject which can be quite compli-
cated and difficult. Again, brevity

may be due to the fact that this

was an address given within a lim-

ited time.

Dr. Lash makes a brief reference

to public relations which again

seems hardly adequate in such- an
article as this. I suspect that the
Community Planning Association

of Canada with its various branch-
es throughout Canada would have
a good deal to say on this subject.

There is also the aspect of public

relations that has to do with the

acceptable application of planning.

Even though there may be a thor-

oughly effective planning opera-

tion in being in a community,
sometimes good public relations

are required in order to make sure

that this aspect of the relationship

between government and people
continues to be understood. The
planning commissions, moreover,
have also had an important part

to play in this connection in many
North American cities. We cannot
ignore their value in this respect.

In discussing compensation with
which is coupled betterment, Dr.
Lash points out that this is a broad
and difficult field and further that

its administration may appear in-

superable. The British in using it

apparently found that in fact it

was insuperable because it has
been abandoned in the face of the

administrative difficulties. The fact

that it seemed to fly in the face of

what may be CQnsidered common
human nature may also have con-

tributed to its abandonment. As
Dr. Lash says at the beginning of

his article, it is people we must
deal with, and we must consider

carefully the view they take of the

handling of the property they own
and the values they attach to it.

Dr. Lash states the case for

compensation a n d betterment
rather simply and it would, there-

fore, appear to call for a rather

simple solution, but it appears to

me anyway, that there are too

many unstated factors.

Dr. Lash makes use of a provi-

sion for caring for the costs of

compensation and property acqui-
sition which is common to many
other difficult aspects of local gov-
ernment particularly where cost is

involved. He suggests that the
costs of such operations should be
the responsibility of the provincial

government. I think provincial

government officers would confirm
that this is commonly an appar-
ently easy way out of a municipal
financial difficulty. It seems to me
that this touches a much more
fundamental problem, that of the

relationships among federal, pro-
vincial and municipal governments
and their relative responsibilities

and resources. Since this is a sub-
ject about which volumes could be
written alone one cannot enter

into a long discourse on that sub-
ject here.

Toward the end of the article

Dr. Lash deals with planners and
I think he couldn't expect to make
the statement that present plan-

ners are 'a pretty motley crew',

without being challenged by some.
No one would argue with the

statement that we need adequate
educational and training stand-

ards, but it seems to me to be
doubtful wisdom to put ali of the

current planners in Canada, par-

ticularly, the home-grown ones
into the limbo of the half-trained

with doubtful abilities. Many of

those in the field today in Canada
are quite competent people.

I am always afraid of the word
"compulsory". It seems to me that

if a planner or the planning func-

tion of any community is doing a

good job and is capable of point-

ing out the validity of its recom-
mendations and ideas, that is part

of its responsibility. If it does not

and cannot do so then it is the re-

sponsibility of the community and
its government to get a planning
operation that can and will. If the

people of our communities are con-

vinced that they want good, sound
communities as pleasant places to

live and to work in economical
and comfortable circumstances it

should be up to them to decide

that they want it so, and no official.

it seems to me, should have the

power to push it down their

throats. He can help them estai

>

lish their standards and goals.

point out the consequenees of vari-

ous kinds of action, legislativo or

otherwise, aml when the commu-
nity^ decisions are made, help to

maintain standards and labor to-

ward the achievement of its goals.
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E. G. Faludi, M.E.I.C.5

Dr. Lash's statement that plan-

ning is a process aimed at creating

the best possible urban environ-

ment with the available resources

and that town planning is con-

cerned particularly with health

and safety, economic opportunity

and efficiency, and with aesthetic

and cultural satisfaction, will bc

met with wide agreement.

In addition, planning means the

application of wisdom of organiz-

ing and regulating the relations

between people and people, people

and nature, people and the ma-
ehine.

Planners are not just designers

nor beautifiers. They closely re-

semble efficiency experts. They
study carefully the social and eco-

nomic problems of a community
before they recommend physical

improvements. As Dr. Lash says,

it is important that we appreciate

the differences between town plan-

ning and engineering design.

Planning is a process of compro-

mises rather than an instrument

of doctrinaire philosophy or a

weapon of personal ambition.

It is an astonishing fact that in

a century dominated by the idea

of efficiency, the uneconomic or-

ganization of our cities has caused

so Kttle concern. Partially built

up áreas and ribbon development

which causes cities to spread out

in ali directions, result in ineffi-

cient and uneconomical servicing.

The reasons for ineffective plan-

ning given by Dr. Lash may be

augmented as follows:

(1) lack of public understand-

ing concerning the objectives and
procedures of planning

(2) politicai interference with

regard to the proper place of plan-

ning within the structure of mu-
nicipal government

(3) unsatisfactory administra-

tive procedure.

(4) lack of trained person-

nel, especially sénior men
(5) lack of money.

In addition, the increase in

urban population and the increase

in the number of automobiles on

our city streets present significant

problems to the planners.

The automobile, invented as a

means of locomotion, has become
a means of congestion. A bedroom
takes up 80 - 100 sq. ft. and the

space that need be provided for

parking a car is three times th is

amount. Car parking space is re-

quired at home and on the street

in a city centre. City centres are

congested, have some narrow

streets, traffic snarls and insuffi-

cient parking áreas.

The population of Canada in

1975 is estimated to be 25,000,000.

We will have twice the present

population to accommodate in our

cities and it is necessary to pre-

pare for this.

The specific objectives in urban
planning have been discussed by
Dr. Lash and these may be sum-
iuarized to include:

(1) cleaning out and rede-
veloping slums and blighted áreas

(2) reserving land for parks

(3) planning industrial and
residential áreas with iron clad
by-laws to ensure that they will

be so used

(4) controlling haphazard
fringe development by regulations

(5) widening streets and con-
structing traffic arteries capable of

handling tomorrow's traffic as well

as today's

(6) providing additional and
up-to-date commercial airports.

The basis of sound national
planning is regional planning. Na-
ture has divided the land into

regions according to climate and
resources. No single community
within such áreas can plan its

own improvements if it concen-

trates on its own legal territory

and ignores the regional peculiar-

ities that so vitally affect its wel-

fare.

Regional planning áreas should

be established on the basis of eco-

nomic, social and geographic fac-

tors, not just on a basis of

population density and economic
feasibility as Dr. Lash suggests.

Research is essential to effective

planning. We can build for the

future when we understand exactly

the problems we have to deal with,

the conditions we have to meet,

and the materiais available.

Legislation to control develop-

ment and to ensure that the plans

will be put into operation is also

an essential.

Effective town planning can
only be achieved with the co-

operation of the common mau.
Opposition to planning is mainly
the result of misunderstanding. It

is only fair that people should
know what is being planned, why
it is needed and how it will answer
the need. Plans must be explained
and discussed openly if the nec-
essary co-operation from the citi-

zen is to be had.

HIGHWAY PROBLEMS IN ONTÁRIO
W. J. Fulton

5 Managing director, Town Planning

Consultants Limited, Toronto.

(continuedfro

Considerable care is taken to

adjust the line so as to do as little

property damage as possible. Ali

necessary topographic and soils

surveys are made to obtain the
information for designing the road
and the structures and for prepar-
ing the estimates, etc.

As a result of its incorporating

the most modern of highway de-

sign standards, a controlled access

highway, such as is proposed for

No. 2, will permit the motorist to

benefit economically from a saving
in time, from a saving in fuel con-

sumption, from a saving in vehicu-

lar wear and tear, and from a re-

duction in personal injury and
property damage accidents.

The mileage of fully controlled

access highway built, being con-

structed, or proposed to be built

in Ontário is 672. Because it has

been established that cities and
metropolitan áreas include the

sources and destinations of much
the larger part of the heavy flow

of traffic that moves over the

m page 237)

highways of the province, this

system of controlled access high-

ways, within the limit of the mile-

age adopted, connects as many as

possible of these cities and metro-
politan áreas.

It is believed that this mileage
of controlled access highways will

serve a larger proportion of the
total highway traffic of the prov-
ince than it is possible to attract

to any other system of the same
extent. As an example, it may be
noted that No. 2 highway is in the
centre of a band 20 miles wide,

within which live 3,000.000 people,

or 66 per cent of the population of

the province, holding about 70 per
cent of the motor vehicle registra-

tions. It is estimated that, al-

though the proposed system of

controlled access highways repre-

sents less than one per cent of the
mileage of the entire highway and
street system of Ontário, it will

serve more than 15 per cent of the
total traffic in the province. /
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ABSTRACTS . . .

OF RECENTLY PUBLISHED
ENGINEERING LITERATURE

THINKING AHEAD
An Editorial, Harvard Business Review, November/December 1955.

Automation necessitates exten-

sive planning operations within the

plant if costly mistakes are to be
avoided. But the new mechaniza-
tion also poses considerable ques-

tions in other fields. In the area

of industrial relations for instance,

will it lead to more jobs or, as

many fear, fewer jobs? Will it

create a need for more skill in

the work force, as generally as-

sumed, or less? Will it increasc

maintenance costs? Again, whac
significance will automation have
in the field of small business? Will

the effects be as severe as many
writers have anticipated?

In 12 out of 13 of the plants

studied, the number of people em-
ployed is higher than it was prior

to automation. Many changes in

materiais, processes, and product
design produce as much displace-

ment as automation, or more.
More often than not, the machine
had assumed most of the skill

requirements of the job and the
production systems required less

skilled labor than before. Auto-
mation seemed to lower training

requirements for the majority of

the workers.

Automation has one notable im-
pact on the character of the main-
tenance force: the new skills de-

manded of plant electricians. In-

deed, it seems we need a new class

of plant electricians, "Electronic
technicians." Yet there are definite

indications that maintenance costs

in some kinds of plants will actu-

ally drop under automation, be-

cause automation has reduced the

total amount of machinery in the

factory.

To a certain extent, the very
logic of automation will operate
in favor of small business's survi-

val. In general, automation reduces
production flexibility — thus auto-
mation may well prove a blessing

to the small business man who is

fast on his production and sales

feet. But he will have to make

his living by producing the fast-

est or the finest.

Although there are many pro-

duction advantages as a reward,
automation means much more
worry for management. The ques-

tion for management is, therefore,

"shall we buy this much trouble;

and if so shall we buy it noav?

Shall we pioneer . . . or shall we
wait till it is perfected a bit more?
As one topnotch manufacturing
research man points out: "The
firm that rushes into this thing

blindly is going to lose its shirt.

The firm that doesn't go in at ali

is going to lose its market."

• • •

GLASS COATINGS PROMISE LONG LIFE FOR
STEEL STACKS

Power Engineering, v. 59, n. 8, August 1955, p. 63.

Glass-lined smokestacks have
been on test for nearly two years

and are just now being marketed.
Such stacks are made of a mild
steel with two coats of fused glass.

A 20-month test recently com-
pleted showed a loss of surface

gloss to be the only effect of ex-

posure to a highly corrosive flue

gas for this full period.

It is not claimed by the devel-

opers of these stacks that they
will last forever, merely that they
will last much longer than steel

stacks without glass protection.

Specifically, a life of 25 years (as

compared with 10 to 12 years) is

forecast, and is considered con-

servative.

There is more to be considered

than length of service, however.
Corrosion protection of this cali-

bre permits the elimination of that

extra margin of steel provided in

unlined stacks expressly to allow

for corrosion. Where plate thick-

nesses of *4 in. are required for

structural reasons, it is customary
to allow another %-in. of steel

which can be eaten away before

the stack becomes unsafe.

Many steel stacks subjected to

corrosive duty are lined with
brick, and the steel plates must
be heavy enough to support the

brick as well as their own weight.

Compare the weight of five inches

of brick in a conventional lining
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with the 0.012-in. (±0.002-in.) coat

of glass. It should be obvious that

weight savings of this magnitude
will affect the requirements for

foundations and for structural

steel supports, where stacks are

mounted on boilers or buildings.

It might appear that this would
be pertinent only where the re-

duced structural requirements
could be accommodated in new
designs. It presents another pos-

sibility, however; stack replace-

ments with the lighter stacks can
be taller than the conventional

stacks they replace, without in-

creasing the investments in sup-

ports. Plants faced with ultima-
tums from air pollution groups
could make good use of this char-

acteristic to discharge their gases

higher, possibly going to a smaller-

diameter stack with higher vel-

ocities at the same time. The
smaller stack diameter would, of

course, permit an even greater in-

crease in height if proper guying
is practiced.

This leads us to another con-
sideration. How high can a glass-

coated stack be made before its

own weight leads to base loading
to such an extent that the glass

fails? What about the natural
sway of the stack? Would this

ause glass failure?

Tests conducted on this type
material indicate that glass failure

occurs after the deformation stress

British manufacturers h a v e

tended to neglect the Canadian
market for long enough. While
British exports to Canada have
recovered from the low leveis

reached in 1955, they represent
only 8 per cent of the goods enter-
ing Canada from abroad, compared
with the pre-war share of 20 per
cent (and a post-war high of 11
per cent). During the first ten
months of 1955 our exports to Can-
ada remained the same as in the
corresponding period of last year,
despite a 9 per cent rise in the
Canadian gross national product.
Meanwhile, Continental competi-
tors have been stepping in, and
the United States has also in-

creased its share. Yet Canada says
that it wants to "Buy British"—
and not necessarily from any feel-

ÍRg of sentiment. It is in their
own interest to develop their ex-

of the metal is reached. Since any
structural use of metal calls for

stresses well below those at defor-

mation, we have reason to believe

that the exercise of elementary de-

sign practice is ali that is required

to avoid such stress-failures of

the glass coat. The glass, in other
words, is tough.

Glass-coated steel can be drilled

and cut much as other steel.

Should some small boy try out his

new rifle on the stack, it is pos-

sible to flame-cut out the affected

area and bolt on a coated patch.
Holes may be drilled also for at-

taching ladders and other hard-
ware. Special bolts with glass-

coated heads extend the protec-
tion of glass throughout the stack
and could be used to patch holes

small enough to be covered by
their heads.

Until research devises some way
for welding sections together with-

out damaging the glass, stacks will

be supplied in flanged sections and
will be bolted together. High-
temperature plastic coatings pro-

tect the exposed parts of fasteners,

such as the bolt threads, from at-

mospheric corrosion.

Selection of a class-coated stack

would mean paying about 50 per
cent more than for a conventional

unlined stack, but conservative

estimates predict a 100 per cent

increase in life.

port markets and the United King-

dom is Canada's second largest

customer. There are large markets
for ali types of capital goods

—

particularly machinery and equip-

ment for the big new mining
developments, and naturally the

demand for consumer goods is

rising consequently. Why then has

Britain lost ground in the Cana-
dian market?

It has been suggested that

United Kingdom manufacturers are

unable to offer short delivery dates

due to rising investment demand
at home and in other countries.

The proximity of the United
States is quoted as offering lower

transport costs and hence lower

prices, even though British manu-
facturers have been assured that

they have nothing to fear in this

direction, since United Kingdom
prices are often as much as 25 per

cent less than their competitors.

Such excuses, however, cannot ex-

plain German success. The real

answer probably lies in a remark
made by Mr. Mare Boyer, a mem-
ber of the recent mission to Britain

from the Canadian metal mining
industry. "You cannot sell in Can-
ada from a desk in the United
Kingdom. You must be on the
ground over there." Mr. Boyer
condemned the apparent lack of

aggressive selling and recommend-
ed British manufacturers to ap-
point their own representatives
and selling organizations in Can-
ada, the warehousing of stocks for

immediate dispatch, and the esta-

blishment of assembly plants. Cer-
tainly, the majority of British

concerns who have penetrated the
Canadian market on any scale

have found the experiment reward-
ing. Another recent suggestion was
that companies should co-operate
to reduce the expense, share the
risk, and by this means present
a wider and more attractive range
of goods and thereby secure bet-

ter representation in Canada, as
has been done over the St. Law-
rence project.

Opportunities there certainly
are. In 1955 the amount spent on
construction work on new houses
is said to be 200 million dollars.

Output of base metal (copper,
nickel and zinc) this year is esti-

mated to be 12 per cent above
the total in 1954, while output
of aluminum is increasing steadily.

A most significant indicator is

electric power. The gross generat-
ing capacity of electricity stations
is planned to reach 16.6 million
kw. in 1958 compared with 13.1
million in 1954. These are signs
not only of boom but of long-
term expansion.

• • •

DOWN COME ALUMINUM
CASTING COSTS
W. G. Patton, Iron Age,

v. 176, n. 26, December 29, 1955, pp. 61

A simplified method now makes
practical the production of large,

comparatively short run alumi-
num castings in permanent molds.
Castings up to 70 lb. have already
been made and it is apparent that
castings weighing 100 lb. can be
produced by this method at com-
petitive prices. Castings weighing
only a few ounces have also been
produced by this method at rates
as high as 6000 per day.

CANADA IS VITAL
Engineering, v. 180, Dec. 1955, pp. 842
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Suceessful use of the process

centres around a uniqne, low cost

casting machine. It has many fea-

tures of a diecasting machine ex-

cept that metal is hand poured
instead of being injected at high

velocity into the molds.
Another important difTerence is

the use of gray alloy iron molds
that are precision cast to required

tolerances. Except for minor polish-

ing or touch up, and machining
of the parting line, molds are used
as cast. The comparatively low
cost of molds is a major reason
why this new process can coni-

When Interstate Power decided

to add another boiler and turbine-

generator, they also decided to

do something about the ash-

disposal system—mainly because
new boiler needed space taken by
the boiler-room sluice pit. Thafs
when one of the operators carne

up with his payoff idea: "Forget
about the first sluice pit, pumps,
discharge lines and clinker grind-

ers. Just plain sluice it right into

the second pit." Initial reaction:

not practical . . . would take too

much power.
But the chief engineer, trying

to prove the point, set up a test

section of the sluice pit, borrowed
hose from the local fire depart-
ment to feed flushing nozzles.

Hoisting test - section discharge

The basic feature of the Aerofall

mill is continuous dry crushing
and grinding of ore upon ore, com-
bined with classification of the
ground material by passing air

through the mill at a controlled

rate.

Combinations of these ideas —
dry grinding, autogenous crushing,

and large diameter mills — have
been attempted before but the re-

sults were inconclusive. In some
cases development was interrupted,

in others success came only in

pete with gray or malleable iron

casting, or diecasting, for many
applications.

While the process is partícu-

la rly suitable for médium and
long-run large castings, the pro-
duction of comparatively large

runs of small production castings

is possible. Tooling for small parts,

may be simplified by making a
single master part and using this

single part as a pattern to pro-

duce ali other cavities in the mold.
As many as 20 or even 30 parts
can be included in a single per-
manent mold.

with locomotive crane to a 15%
rise, he turned on nozzle-flushing

water, duplicating sluice condi-
tions. The test rig worked. It

pieked up water, ash, cinders and
hurled them far over a 20-ft. pile

of cinders.

The uphill sluice line went in.

High - pressure water - injection

nozzles, at eight points along the

110-ft. inclined sluice, flush ash
uphill, into an outside pit. Loco-
motive crane piles ash alongside

the pit. Local contractors, using

ash for fill or other purposes, haul
it away.

Since modernizing, maintenance
costs have been a meager $50—for

one sluice liner, two nozzles and
installation labor.

specialized applications. In the face

of this background the first Aero-
fall mill installations represented
considerable engineering courage.

The designer was putting ali his

eggs into one basket, into a unit

that promised to both crush and
grind.

Changes in ore character and in

moisture content have been prob-
lems in autogenous mill design. It

is stated that the Aerofall mill can
tolerate up to 4 per cent moisture
without effect upon capacity or

product. With heating apparatus
for the air intake, the mill has
reportedly ground ore up to 12 per
cent moisture. Flexibility as to feed
make-up is also supplied, if neces-
sary, by adding a bali charge of up
to 2.5 per cent of total mill volume.
With such a charge bali consump-
tion figures range less than 0.05
lb. per ton.

History of the Design

Aerofall mill development had
its beginning in the late 1930's.
Despite the depression which was
then almost at its worst, so far as
the base metais industry was con-
cerned, the management of Con-
solidated Mining & Smelting Co.
of Canada started a comprehensive
program of research for the pur-
pose of testing various theories of
comminution. The objective was
to improve performance of the then
existing mill cquipment. During
this program, which was inter-

rupted by the onset of World War
II, much was learned about the na-
ture of comminution which formed
the basis for new theoretical ap-
proaches to the problem.

Serious development work on the
Aerofall mill was begun following
World War II at the Canadian
Bureau of Mines in Ottawa. The
mill used in this work was 5 ft.

diam. and capable of reducing
10-in. feed to as fine as 75 pct-325
mesh.

First commercial installation was
at a gold mine in northern Canada.
The pia n t operated only a very
short time because it was found
there was insufficient ore to main-
tain production. However, much
valuable data was obtained so that
correlation between the test and
commercial units could be started.
Other commercial units followed,

and in 1950 the largest unit con-
structed to date, a 17-ft. mill was
built for a large asbestos producer.
This unit went into operation in

1951 and gave fairly complete in-

formation on correlation of capa-
cities of the various size units.

Many of the problems in air

handling and mill control were
solved from this installation.

After this installation other com-
mercial units were gradually built,

installed, and put into operation.
The diverse materiais handled by
these installations created new
problems, but the Aerofall mill is

now handling nearly every type of

ore, and under widely varying
conditions.

• • •

CAN'T BE DONE? . . . THEY'RE SLUICING ASH UPHILL
Power, v. 99, n. 9B, Mid-September 1955, p. 68.

• • •

AEROFALL MILL FINDS INCREASING APPLICATION

Mining Engineering, v. 7, n. 9, pp. 842/845, September, 1955.
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r GUN KILLS OR FEEDS TREES
Paper Trade Journal, v. 139, n. 39, September 26, 1955, p. 80.

The development of a new and
efficient method of injecting sub-

stances into trees, their roots, or

the soil, utilizing a gun with gun-
powder or other propellant in a

cartridge, has been announced.
Main implement of the process is

a gun, similar mechanieally and in

operation to a shotgun, but equip-

ped at its muzzle end with a com-
bination metal and resilient shield.

In outward appearance the cart-

ridge used is similar to the ordinary

shotgun shell, although somewhat
longer. The cartridge contains in

addition to the firing or priming

cap, gunpowder or propellant, a

primary charge of tree poison
which usually is in particle or pow-
der form. The primary charge may
also contain insecticide, preserva-

tive, stain, seasoning agent, or de-

barking chemical. The forward end
of the cartridge is a slug or projec-

tile which may be hollow. The
hollow projectile in addition may
be filled with a secondary tree

poison or a combination of other

Since fretting corrosion was
first noticed in 1911 it has con-

tinued to excite interest, largely

because of its association with
fatigue failure. It is defined as the

particular kind of damage which
occurs when two surfaces in con-

tact experience slight periodic rela-

tive movement of a few micro-
inches. It can occur under very
diverse circumstances, but it is

encountered m o s t commonly
where a hub or bearing housing
is press-fitted on to a loaded ro-

tating shaft, and in riveted assem-
blies which are subjected to vibra-

tion. The removal of material from
the surface can lead to loss of fit

of the two components, or if the
debris cannot escape, it may cause
seizure in a case where they are
occasionally required to move.

Particle Size

The particle size of the debris

estimated in the electron micro-
scope of Cornélius (1944) and
Wright (1952-53) is of the order

of a few hundred angstroms. On
mild steel in air it has a charac-

substances already mentioned for

the primary charge.

To operate, the gun is held

against a tree or the ground and
fired. The projectile punches a hole

in the bark allowing the poison

charge and expanding gases to

enter. The explosive force lifts the

bark and distributes the poison

over an area of two square feet or

more. Following the charge, the

bark collapses substantially to its

original position, leaving the poison

in intimate contact with the cam-
bium, phloem, and zylem cells,

which is absorbed into the circul-

atory system of the tree, killing it.

Many different substances may
be injected into a tree this way,

with a single shot. The advantage

of this process is that when harvest

time approaches, the dead, peeled,

seasoned and otherwise condi-

tioned trees are cut down with

several of the usual mill operations

already completed, partly by

nature.

teristic red colour and X-ray dif-

fraction has shown that it is

a-Fe^O... On aluminium it is

black and consists of particles of

aluminium coated with a trans-

parent film of alumina.

Injhiencing Factors

The most important of the fac-

tors that infiuence fretting corro-

sion is the relative movement or

\slip' hetween the mating surfaces.

The surrounding temperature

also influences the amount of

damage. It increases as the tem-

perature falis, rising sharply at

deg. C. This rise has been attri-

buted to the freezing of adsorbed

films of water (present on the

metal surface and on the debris

particles) which act as a lubricant,

but there is a possibility that it is

connected with the transition from

ductile to brittle fracture of steel

in this temperature region.

The composition of the atmos-

phere has some effect on the

amount of damage and on the

chemical composition of the debris.

In pure nitrogen the damage on

mild steel is very much less and
the debris is metallie iron. If the

supply of oxygen is restricted by
the presence of a lubricant, the

debris is black and consists of

7-Fe,0, or Fe
4

. An increase in the

humidity leads to a decrease in the

amount of damage. At very low
humidities the debris is black but
is a-Fe^Og. The infiuence of the

humidity may be to provide a lu-

bricant film of water to alter the

composition of the debris with the

formation of a hydrated and less

abrasive oxide.

Possible Mechanisms

Three possible mechanisms for

fretting corrosion have been sub-

gested:

(1) the removal of metal from
the surfaces in a finely divided

form by a mechanical grinding ac-

tion, or by the formation of cold

welds at the points uf intimate

metallic contact which are subse-

quently ruptured with tearing of

the surfaces.

(2) The removal of metal par-

ticles which are subsequently
oxidized to an abrasive powder
which continues the action.

(3) Oxidation of the metal,

which, in the absenee of mechani-
cal action. soou becomes very
slow. but which will be maintained
indefinitcly if the oxide film is con-

tinually being removed, exposing
fresh metal, probably in a highly

deformed state.

Preventive Methods

The numerous methods which
have been applied, most of them
successfully, to the prevention of

fretting corrosion, may be divided

conveniently into five groups.

(1) Prevention of relative mo-
tion.

(2) Reduction of the coefficient

of friction.

(3) Increase of abrasion resis-

tance.

(4) Exclusion of the atmos-
phere.

(5) Increase of the distance of

separation.

Fretting corrosion is a condition

in which a large number of factors

play a part. Before a particular

remedy is tried, a detailed analysis

should be made of the conditions

producing the damage, so that an
enlightened selection of the most
effect ive cure can be made.

• • •

FRETTING CORROSION
The Charlered Mechanical Engineer, v. 2, n. 7, Sept. 1955, pp. 334/35.
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Annual General and

of The Engineering

In association with The American

Sheraton-Mount Royai Hotel

PROGRAM
Industrial Power Distribution:

J. R. Auld, M.E.I.C., Supervising Engineer,
Power Services, Du Pont Company of

Canada Limited.

The Kaplan Turbine in Canada:

G. D. Johnson, Mem. ASME, Chiei Hy-
draulic Engineer, S. Morgan Smith
Company, York, Pa.

General Design of the St. Lawrence
Seaway — Montreal Area:

D. M. Ripley, Jr. E.I.C., Sénior Assistant En-
gineer, Hydraulics, St. Lawrence Sea-
way Authority.

Lateral Rigidity of Building Frames:

I. L. de Stein, M.E.I.C., Associate Professor,

Department of Civil Engineering, McGill
University.

Application of Welded Design to

Hydraulic Turbine and Valve
Manufacture:

J. G. Warnock, Head, Hydraulic Department,
English Electric Company, Limited, St.

Catharines, Ont.

A Rapid and Accurate Method for

Calculating the Transient Temperature
in Composite Slab:

W. F. Campbell, M.E.I.C., Division of Me-
chanical Engineering, National Research
Council.

The Growth and Development of Large
Electric Power Systems:

W. R. Way, M.E.I.C., Vice-President and
Chief Engineer, Shawinigan Water and
Power Company Limited.

Cross Suspension System, Kemano-
Kitimat Transmission Line:

H. B. White, M.E.I.C., Power Transmission
Engineer, Aluminum Company of Can-
ada Limited.

Experimental Work on Coal Burning
Gas Turbines:

D. L. Mordell, M.E.I.C., Chairman and Pro-

fessor Department of Mechanical En-

gineering, McGill University.

The Mechanical Design Features of the

St. Lawrence Power Project:

Otto Holden, M.E.I.C., Chief Engineer and
P. Pembeiton-Piggott, Asst. Mechanical En-

gineer, Generation Department, Hydro
Electric Power Commission of Ontário.

The Use of Hydraulic Models in the

St. Lawrence Seaway Design:

Duncan Mclntyre, Sénior Assistant Engineer,
Hydraulics, St. Lawrence Seaway Au-
thority.

Bersimis Power Development:

F. P. Rousseau, M.E.I.C., Chief Engineer,
Power Development Division, Quebec
Hydro Electric Commission.

* Thirty outstanding papers

* Two panei discussions

* Special tours of the St. Lawrence
Seaway (26 May)

* Special ladies' program

* Advance registration forms will

be mailed early in April

248

Air Pollution Control Problems:

E. A. Allcut, M.E.I.C., Head, Department of

Mechanical Engineering, University of

Toronto.

The Metal Bonding of Aircraft

Assemblies:

J. J. Waller, Chief Materials and Process En-

gineer, Canadair Limited.

*Subject to minor changes.
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Professional Meeting

Institute of Canada
Society of Mechanical Engineers

Montreal, 23-24-25 May, 1956

PROGRAM

The Trans-Canada Radio Relay
Telephone System:

A. J. Groleau, M.E.I.C., Area Chiei Engineer,
The Bell Telephone Company of Can-
ada Limited.

How the Mackinac Bridge was Designed
for Aerodynamic Stability:

D. B. Steinman, M.E.I.C., Consulting Engi-

neer, New York, N.Y.

Current Developments in Air Pollution

in the United States:

L. C. McCabe, President, Resources Research
Incorporated, Washington, D.C.

The Challenge of Progress:

R. C. Sebold, Vice-President, Engineering,
Convair Division, General Dynamics
Corporation, San Diego, Cal.

Co-Operative Research in the British

Eléctrica! Industry:

Jerzy Miedzinski, A.M. I.E.E., The Electrical

Research Association, Greenford, Eng-
land.

Survey of the Hamilton River:

E. N. Webb, M.E.I.C., Consulting Hydro
Electrical Engineer, British Newfound-
land Corporation Limited.

The Control of Air Pollution in England:

S. G. G. Wilkinson, Ministry of Housing and
Local Government, London, England.

Automation, Men, and Machines:

J. J. Brown, Consulting Engineer.

The Canadian Atomic Power Program:

I. N. MacKay, M.E.I.C., Manager, Engineer-
ing Civílian Atomic Power Department,
Canadian General Electric Company
Limited.

High Speed Photography in Chemical
Engineering:

A. I. Johnson, Professor, Department Chemi-
cal Engineering, University of Toronto.

*Subject to minor changes.
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Automating the Engineer's Task:

Josef Kates, President, K.C.S. Data Control
Limited.

Modern Alloys for Industrial Use
Above 1200 Deg. F.:

J. P. Ogilvie, M.E.I.C., Shawinigan Chem-
icals Limited.

Mechanical Design and Equipment of

Labatt Brewery, Montreal:

R. E. J. Layton, M.E.I.C., Chief Mechanical
Engineer, T. Pringle and Sons Limited.

Moving-Bed Processes:

E. H. Lebeis, Catalytic Construction Com-
pany, Philadelphia, Pa.

Long Range Planning in an Atomic Age
—Management Panei Discussion:

Chairman, L. F. Urwick, C.I.Mech.E., Man-
agement Consultant.

Mass Transportation in Cities—A Traffic

Panei Discussion:

Chairman, George S. Mooney, Director of

St. Lawrence Municipal Bureau.

Special Lecture:

Production Engineering Research in

Britain:

D. F. Galloway, M.I.Mech.E., Director, Pro-

duction Engineering, Research Asso-

ciation, Melton-Mowbray, England.

Chairman: J. W. Barker, Mem. ASME,
President, American Society of Me-
chanical Engineers.

SPECIAL VISIT

On Thursday afternoon, 24 May, there

will be art exceptionally interesting

visit to the Canadair plant, at Cartier-

ville, where open house will be held

for inspection of aircraft and produc-

tion facilities. An air show, in which
the R.C.A.F. will also take part, will

highHght the occasion.



Report
FOR

OF COUNCIL
THE YEAR

1955

Together with Committee and Branch Reports

In Times like these it is to be expected
that auy organization will show from
year to year an increase in activities

and an improvement in finances. So it

is with the Institute again for 1955.

The "vital statistics" shown herein,

indicate a substantial increase in mem-
bership, the total being forthe first time
in excess of 16,000. The strength of the
Institute fmancially has been increased
substantially by a great number of trans-
fers to sénior classifications. The loss

of members by death is st i II a substan-
tial figure, but this is not surprising in

view of the large membership, and the
increasing years of the society.

It is surprising to see the number of
new applications that are required to
offset the losses through resignations,
removais and deaths. It is surprising too
to see the number who are leaving
Canada to take up residence elsewhere.
Many of these are sénior men who have
retired and are moving to a more equit-
able climate. In the light of these things
it is hoped the branches will continue
and even expand their efforts towards
getting new members.
The Institute has had a good year—

perhaps the best in its history, but
these resulta are but a spur to greater
achievements in 1956.

BRANCH VISITS

The president, like his predecessor, Dr.
D. M. Stophens, did not plan to visit

every branch. However as it worked out
he did visit :

j
.<i out 47, which is substan-

tially more than the 50 per cent basis
upon which presidents are now supposed
to be working.
On top of this he attended three meet-

ings of American societies, at Boston,
New York, and Chicago, and the annual
meeting of Engineers' Council for Pro-
fessional Development at Toronto. In
October he flew to England at the
invitation of the Institution of Mechan-
ical Engineers to attend an interna-
tional conference on power.
Tho office of president has required

Dr. Heartz to be away from Montreal
for approximately 120 days. Also there
were many days, which although spent
in Montreal, were spent on Institute
business. A rough estimate of the dis-
tance covered by Dr. and Mrs. Heartz
would be twenty-five thousand miles
Truly the post of president of tho In-

stitute is no sinecure. It is perhaps th"

greatest tribute received by the Insti-

tuto, that a member is willing to mako
suçh sacrifices in the interest of the
society.

CONFEDERATION
This subject continued to be one of

the most interesting before the Instituto

and the membership. Considerable pro-
gress was made by each committee, and
at a meeting of both committees. Nego-
tiations and discussions are still being
pursued actively, and the farther these

go, the more encouraging the picture be-
comes. It is hoped that shortly an in-

formative report can be made that will

indicate specifically the progress that has
been made. It is not possible to make
an Ínterim report inasmuch as no deci-

sions can be final until ali or nearly ali

points are settled.

However it is clear that real progress
has been made. and that the road to

confederation has been traversed for a

greal portion of its length and over
many of its rough spots.

PROPAGANDA
During the year a new pamphlet was

issued and distributed for the attention

of students. It is called "So you're going
to be an Engineer". It told of the ad-
vantages there were in the Institute for

students and young engineers.

Anothoi' membership pamphlet was
prepared during the year. but it was not
ready in time to go to the printers by
the ond of the year. It will be distributed

early in 1956. Its contents are in the
form of twenty-five answers to the ques-
tion — "Why should I belong to the
Instituto?" It is hoped this piiblication

will meet the need so often expressed
by branch officers, for background mat-
erial useful in recruiting new members.

TECHNICAL ACTIVITIES

Much thought has been given to ex-

panding the amount of technical mate-
rial brought to the attention of mem-
bers. Council has before it, proposals for

getting up groups at the branch and at

the national levei, who will give leader-

ship in a program of activities that will

enlarge substantially the technical con-
tent of branch and Institute programs.
Such a development is now needed be-

cause of tho great increase in highly

technical matters in several fields such

as electronics, nucleonics and aero-

nautics.

It is expected that the proposed action

will result in an increase in the number
of branches with technical divisions.

Already some branches are canvassing
their members to see if and how they
would like to set up one or more such
divisions. Council looks upon this de-

velopment as being of vital importance
and has authorized the addition of a

department at Headquarters to assist the

branches in proceeding along these lines.

It is likely the year 1956 will see a lot

accomplished in this field.

FILMS

The reception given the film Leonardo
da Vinci would seem to suggest that

branches would welcome more material

of this kind. Since the Fali programs
of the branches have been underway,
ali four copies of Leonardo have been
almost continuously "on the road".

Many branches have arranged to have
the film shown to audiences other than
their own, such as universities, high

schools, libraries. service clubs, women's
elubs. church groups, boys' clubs and
so on. As the main purpose in purchas-

ing the film was to give the public some
idea of the origin of engineering. thereby
increasing their appreciation of the pro-

fession, it is gratifying to see such a

broad distribution being made.

LIFE MEMBERS
The number of Members now free of

dues, because of their long membership,
totais 640 as of the end of 1655. These
"seniors" have an organization of their

own through which they raise a sub-

stantial amount of money each year to

do things for the Instituto. Already they

have helped materially in sharing the

cost of the Leonardo da Vinci film. The
group in the Montreal area meet to-

gether from time to time to renew old

friendships and to diseuss ways and
means of helping the Institute.

REPORTS
Most of the activities of the Institute

are covered by the annual reports of

committees and departments of Head-
quarters, which are an important part

of this overall report. Members are

urged to read thein as they are one of
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ROLL OF THE INSTITUTEthe best means of acquiring a good
knowledge of what the Institute has
accomplished in 1955.

REPORT OF THE FIELD
SECRETARY

During the year the field secretary has
met the executives and special comrnit-
tees of the following branches: Brock-
ville, Calgarçr, Edmonton, Hamilton,
Huronia. Kingston. Kitchener, Koote-
nay, Lakehead, London, Nipissing and
Upper Ottawa, Niagara Península,
North Eastern Ontário, Port Hoge,
Saskatchewan, Sault Ste. Marie, Sud-
bury, Toronto, Vancouver, Victoria,

Whitehor.se and Winnipeg; and orphan
gioups at: Brandon and Flin Flon
(Manitoba), Prince Albert and Sas-
katoon (Saskatchewan), Medicine Hat
(Alberta), Kitimat, Ocean Falis, Port
Alberni, Prince George and Prince
Rupert (British Columbia) and in On-
tário: Barrie, Collingwood, Gravcnhuist,
Huntsville, Marathon, Meaford, Mid-
land, Nobel, Owen Sound, Penetang,
Red Rock, Temiskaming and Terrace
Bay.

The field ofhee was in touch with the
nine Professional Development Courses
operated during 1955, at the following
branchcs: Belleville, Halifax, Hamilton,
Kootenay, Saguenay, Saskatoon, Ottawa,
Toronto and Winnipeg. In April, 28 re-

presentatives from six branches who
were interested in Professional Develop-
ment Courses in Ontário, met in Toronto
and discussed plans for the coming sea-
son. The success of ali courses depends
upon the efforts of a few enthusiastic
young men such as thcse. Total enrol-
ment across Canada was close to 500,
and the expense to the Institute was
nil. The costs have been met by small
Ices from the members enrolled, dona-
tions from the branches concerned, and
the personal generosity of a member of
the Toronto branch.

In employment the field office has a
feeord of 142 assisted during 1955, and
we advised at least another 20 or 30
men whose names we did not list. We
did not keep any récord of numerous
calls from employers. During the last

three months of the year we did not
have as many requests from newcomers
to Canada, due to less immigration and
to more positions being advertised in
the daily papers.

This office has been impressed with
the desire of many university students
to meet informally with older men to
talk over such matters as choice of
openings after graduation and their
future careers generally. Such requests
seem to favour firat a meeting with one
or two engineers who have graduated
within the last five years, after which
tbey sometimes ask for another meeting
with an older man. Gioups should not
be larger than a dozen, so that there is

every opportunity for individuais to ask
questions of the visitor. It is recom-
mended that this form of counselling be
considered by ali branches in university
towns whére this is not already being
done.

I take this opportunity of thanking
the officers and executives of the
branches for the warm welcome and hos-
pitality which I have received.

L. F. Grant, hon. m.e.i.c,

Field Secretary

THE ENGINEERING JOURNAL

The membership of ali classifications

now totais 16,070. New names added for
the year amount to 1,272, but deaths,
resignations and removais amounted to

473, making a net gain of 799.

During the year 1,195 candidates were
elected. These were classified as follows:
Members 253, Juniors 90, Students 850,
Affiliates 2. Seventy-seven reinstate-

ments were effected. Life Membership
was conferred on eighty-three members
undor By-law 26.

Transfers from one grade to another
were as follows: Júnior to Member 286;
Sludent to Member 3, Student to Júnior
543, a total of 832.

Removais from the Roll

There have been removed from the
roll during the year by resignation and
for non-payment of fees: Members 164,
Juniors 180, Students 43, Affiliates 2. a
total of 389.

Deceased Mem bers

During the year the deaths of 84 mem-
bers of the Institute (including five

Honorary Members) have been reported
as follows:

HONORARY MKMBERS

Allan, John Andrew
Grant. Alexander Joseph
Hungerford. Samuel James
Sexton, Frederic Henry
Wallace, Robert Charles

MKM BERS

Anglin. Douglas Gould
Balfour, Reginald Herbert
Beer, Alfred Netlam
Bissett, James Randolph
Bolger, Edmund Joseph
Boyle, Robert William
Brown, LeRoy
Brown, Rex L.

Butler, Ernest
Canieron, Norman Keith
Clarke, George Calbraith
Clarke, Wilfred Ernest
Clossey, Emile Guillaume
Cowie, Frederick William
Dickson, George Leslie

Donald. Alexander Stuart
Dyne, William John
Ellis, Douglas Stewart
Fife. Walter Maxwell
Finch, Gordon Holbrook
Fletcher, William Jessiman
Fowler, Frank Scott
Fox, Charles Harry
Gibeau. Henri Adelard
Gray. John James
Hawkins, Hubert John
Herr. Arthur George
Hewitt, Herbert Eugene
Hinton, Eric

Hopper, Alfred Edward
Hustwitt, Sydney Arthur
Hutchison, David
Jackson, Thomas Bell

James, Alan MacKenzie
Joncas, Joseph Pierre Paul
Kydd, George
Lake, Henry Morton
LeBel, Paul
LeBel, Raymond
Linney, John A.
Loane, George Herbert
Marble, William O.
Mattson, Ragnar John
Mediar, George Élmer
Merrett, Joseph Stephen
Morris, John William
Muntz, Eric Percival
Norvid-Neugebauer, Mieczyslaw
Szczesny Kazimierz

Olesinski, Jozef Stanislaw
Patterson. Arthur L.
Philips, Hector Somerville
Pinhey, Charles H.
Quintal, Robert
Reid, John Alexander
Richards, Alan Paul
Rimmington, Harry Stanley
Rogers, Casimir S. G.
Ruddick, James
Rush. Walter Albert
Scales, William
Smith. John Archibald Lloyd
Storrie, William
Sutherland, Gordon Alexander
Talman, Stephen Goldwyer
Tanski, Jozef
Taylor, Bruce Smith
Troop, Stewart
Vaughan, Rupert Henry
Watson, Robert George
Wood, Charles Osborne

Juniors

Boueher, Jean-Paul
Crowell, Roy Basil
Heath, John Charles
Heine, Roland Wallace
Simola, Henry Oliver
Watson. Arthur John

Students

Bedell, Willet George
Day, Walter Marshall

Affiliate

Leigh-Mallory, George Edward

TOTAL MEMBERSHIP
1954 1955

Honorary Members . í 33 32
Members 7,083 7,408

5,735 5,938
Students

. 2.357 2,630

• : v 63 62

15,271 16,070

Respectfully submitted on behalf of

the Council

—

R. E. Heartz, m.e.i.c.

President

L. Austin Wright, m.e.i.c.

General Secretary
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REPORTS OF COMMITTEES
iiiimiiiiiiiiiiiiiirA

Admissions Committee
During 1955 the committee held eight

meetings and examined 1,544 cases. These
consisted of:

Applications for Admission . . 258
Applications for Transfer 238
Applications through Professional

Associations

:

(a) Admissions 204
(b) Transfers 69

Student Applications 760
Special Cases 15

1,544

In the report of Council will be found
the number of members admitted to each
class during the year.

E. D. Gray-Donald, m.e.i.c.,

Chairman

Canadian Chamber of
Commerce

The undersigned, your representative
on the Executive Council of the Cana-
dian Chamber of Commerce for several
years, wishes (prior to impending re-
tirement from that post) to make severa!
observations in addition to the usual
report of the Executive Councirs activ-
ities.

Your representative has learned during
the past few years that, despite the tre-
mendous growth of the Canadian Cham-
ber of Commerce movement in this
country, a considerable number of our
engineers, particularly the younger ones,
are unaware of the structure of the
Chamber and its broad objectives. As
Canada grows, the Chamber of Com-
merce grows, making its vigorous con-
tribution to community, provincial and
national progress. Canada being, in
truth, an engineers' country and a coun-
try in which engineering activity con-
tinues apace, no engineer can ignore the
work that is being carried on by the
Chamber, indeed it is very much to hw
personal interest that he be well aware
of it; the Chamber needs his support
and, on analysis, it must be admitted
that the engineers need the ChamberV
support.

What is the Canadian Chamber of
Commerce? It is the national federation
of more than 730 Boards of Trade and
Chambers of Commerce in ali ten prov-
inces, the Yukon and the North West
Territories. The objectives of the Cana-
dian Chamber include the stimulation
and maintenance of a vigorous Canadian
national sentiment; the promotion and
co-operation among Boards of Trade
and Chambers of Commerce, increasing
their efficiency and extending their use-
fulness to ali provinces; the development
and presentation of an informal public
opinion and the securing thereby of
effective action by the national govern-
ment upon questions relating to eco-
nomic and public welfare; the support,
and development of the Canadian svs-
tem of representative government; the
preservation and further improvement ot

Canada's economic system, based upon
private initiative and individual enter-
prise; and, finally, the maintenance of
fair relations among labour, management
and capital.

From the above it can be seen that
this non-sectarian and politically non-
partisan movement consists of a vast
army of volunteers working together un-
selfishly for the general good. Because
of this cellular structure it is equipped
to present to governments at ali leveis
the views and opinions of Canadians on
ali subjects affecting the economic and
public welfare. Its record of achieve-
tnent on the local, provincial and na-
tional leveis merits the support of ali
engineers, indeed, ali citizens who are
mterested in Canadian progress and
development. It should be a matter of
considerable satisfaction to engineers
that many of the sénior members of
the profession are deeply interested in
the movement generally, and actually
from year to year are members of the
Executive Council.

The aetivities of the Executive Coun-
cil during the past year have, as in
previous years, been widespread and
have reached into ali of the important
phases of our national economy. Par-
ticular concern has been evinced
about the effects of high taxe? and gov-
ernment spending and it is in this field
that the Chamber over the past yeai
did an outstanding job. The Chamboi
continued to urge the kind of tax sys-
tem which will encourage individual
thrift and incentive and- which will afford
industry an opportunity to grow. Well
in advance of "budget' night" a Cham-
ber delegation spent some time with
Ministers of Finance and Nationa!
Revenue presenting a set of public fin-
ance and taxation. guide tests followint;
weeks of documentation and careful
sfcudy by a committee of experts. The
brief strongly urged the government
within the hmits of its expenditure re-
quirements to ease the heavy burden
of taxation in those áreas which would
be most conducive to personal and cor-
porate incentives.

Administration of the method of col-
lection of sales tax is a matter of con-

cern to the whole business community
and it is interesting to note that the
government recently set up a small
committee of experts to review this
question. This is also in line with a
Chamber recommendation.
The Chamber also welcomes the set-

ting up of an Estimates Committee to
review estimates of government depart-
ments in advance of their being con-
sidered by Parliament.

Canada's biggest customer today is the
United States and the Canadian Cham-
ber is conscious of the fact that depend-
ence on any one country for a major
part of foreign sales is dangerous. Con-
sequently, the Chamber feels that some
effort should be made to keep Cana-
dian exports in better balance between
our two major customers, the U.S. and
the U.K. This is one of the reasons
behind the Canada and U.K. Commit-
tee, which held a meeting last June in

England. Top Canadian and U.K. busi-

nessmen discussed such widely varying
influences on trade between the two
countries as convertibility. capital in-

vestment flow and imperial preferences.

Another important part of the work
to increase selling opportunities abroad
was a June meeting in Montreal with

a group of Mexican business men. This
was a follow-up of the Chamber Trade
Mission to México last year. Then. too.

five directors of the Chamber participat-

ed in the bi-annual congress of the

International Chamber of Commerce in

Tokyo last May.
The Canadian economy is so depend-

ent upon foreign trade and the engi-

neering activity of this country is eo

bound up in the production of ma-
teriais for export and the construction

of plants in which these materiais are

produced. that such aetivities of the

Chamber, as above described, should be
a matter of vital interest to every
engineer.

This report is the last of a series of

yearly reports to be made by this repre-

sentative. It has been a high privilege

as well as a great pleasure and honour
to have represented the Engineering
Institute of Canada in the Councils of

the Canadian Chamber.

J. B. Stirltng, m.e.i.c.

Institute Representative

Nominating Committee
Chairman (to be named)
Branch Representative

Amherst J. N. Ritchie
Belleville. C. R. Whittemore
Border Cities C. G. R. Armstrong
Brockville J. S. Waddington
Calgary K. W. Mitchell
Cape Breton G. W. Ross
Cent. Br. Columbia R. L. Bigg
Comer Brook H. B. Cárter
Cornwall B. T. Yates
Eastern Townships Mareei Bourque
Edmonton N. J. Allison

Fredericton D. J. Brewer
Halifax A. R. Harrington
Hamilton N. A. Eager
Huronia B. C. Lamble
Kingston S. H. Rochester
Kitchener A. J. Girdwood
Kootenay W. K. Gwyer
Lakehead W. Donald MacKinnon
Lethbridge E. A. Lawrence
London D. M. Jenkins
Lower St. Lawrence ... Mareei Lanouette

Moncton G. E. Franklin
Montreal R. F. Shaw
Newfoundland G. E. Knight
Niagara Península C. G. Cline

Nipissing and Upper Ottawa. .J. Millar
North Nova Scotia R. S. Morrow
North Eastern Ontário.. C. R. Mclntyre
Northern New Brunswick. .G. P. Milton
Ottawa T. Foulkes
Peterborough B. OttewelJ
Port Hope W. S. Raynor
Prince Edward Island...E. K. MacNutt
Quebec Jean St. Jacques
Saguenay O. Gislason
Saint John H. P. Lingley

St. Maurire Valley A. H. Watier
Sarnia J. W. Graeb
Saskatchewan A. Tubbv
Sault Stc. Marie R. A. Campbell
Sudbury R. L. Snitch
Toronto C. D. Carruthers
Vancouver W. O. Richmond
Vancouver Island Jack Alton
Winnipeg T. E. Storey
Yukon H. L. Meuser
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Board of Examiners
The Council of the Institute elected

eight Members and three Juniors during

the year 1955, subject to examination
and while most of these were referred

to their respective provincial bodies, the

Board of Examiners after a careful re-

view recommended the admission of two
Members on the basis of oral examina-
tions.

The Board also examined the curricula

and examination standards of ten well

known engineering schools in countries

outside of Canada. Ali of these were
found acceptable by our standards and
recommendations were submitted to

Council for their numes to be added to

the list of engineering schools recognized

by Council.

J. L. de Stein, m.e.i.c,

Chairman

Life Members' Committee
At the end of 1955 there were 640

Life Members. Of these 574 reside in

Canada, 19 in the Commonwealth, 44

in the United States and three in foreign

countries.

During the year 27 members died.

A "Life Members' Night" was held in

February at headquarters. Light refresh-

ments were served from 5.30 p.m. to

7.00, after which the film "Leonardo da
Vinci" was shown. This film was pur-

chased by voluntary contributions of the

Life Members. A total of 60 were pres-

ent. Consideration is being given lo

having another "Night" in March, 1956.

Voluntary contributions were con-
tinued, starting in September. At the

end of the year the fund had been in-

creased by $1,392. This money is to be
used to establish an engineering film

library. These films will be sent to

branches as requested. Life Members
will be notified of purchases as made.

J. A. Freet.and, m.e.i.c,

Secretary

Committee on Professional
Interests

The main problem that this Commit-
tee dealt with during the year 1955-56

was that of uníonization of engineers. No
overall meetings of the Committee were
held, but considerable correspondence
was exchanged between the members
and one meeting was held wherein as

many members as possible, principal ly
from Montreal, attended. The Com-
mittee does not feel that any particular
report concerning the uníonization oí

engineers can be drawn up at this timo,
but nevertheless it feels that a very care-
ful and close watch on developments
affecting the establishment of unions
iiniong engineers in Canada must be
inaintained. Your Committee has fol-

lowed the literature published in var-
ious American journals and technical
publications and in the newspapers con-
cerning the developments in uníoniza-
tion of engineers in the United States.
At

t
the moment, there does not seem to

|è any great trend towards the uníon-
ization of engineers in Canada.
Late in the year, this Committee was

requested to advise Council concerning
the desirability of the presentation of a
brioí to the Royai Commission on the
Economic Prospects of Canada. The
Committee recommended to Council

that the Engineering Institute of Canada
should prepare a brief, but that the

scope of the brief should be limited to

the shortage of engineers in the pro-
fession.

E. B. JUBIEN, M.E.I.C,

Chairman

Committee on the Train-
ing and Welfare of the

Young Engineer
The formation and operation of

Professional Development Courses for

Júnior members of the Institute con-

tinued during the year. Courses are pres-

ently active in the following Branches

—

Belleville, Halifax, Hamilton, Kootenay
(Trail), London, Ottawa, Saguenay
(Arvida), Saskatchewan (Saskatoon),
Toronto and Winnipeg. Discussions rela-

tive to the setting up of further courses

have been held in Kingston, Montreal,
Niagara, Nipissing and Upper Ottawa,
Orillia-Huronia.
Copies of the Minutes of the Third

A n n u a 1 Conference of Professional
Development Courses held at Toronto
on April 23, 1955, together with reports

from the courses which operated during
the 1954-55 season, were mailed last

spring to ali Branch secretaries with a

Ietter of transmitia] from Colonel Grant,
field secretary. We hope the many copies
thus distributed have been circulated
among Júnior members for the reports

reveal the enthusiasm of young engineer-
ing graduates for the types of Profes-
sional Development Courses initiated in

Canada during the past four years by
Colonel Grant, immediate past-presi-

dent of Engineers' Council for Profes-
sional Development, who has organized
the whole of this work assisted by his

secretary, Mrs. Lillian Robertson. We
thank them heartily.

Committee members have collaborated
in policy discussions during the year,

however no recommendations for changes
or additions were proposed. The com-
mittee 's purpose is to continue to spon-
sor the formation of Professional Devel-
opment Courses and Branch executives
will be urged to approve the setting up
of courses by Júnior members in their

respective communities on the pattern
of the published reports mentioned
above.
The following members resigned from

the committee during the year: J.

Benoit, ,T. N. Finlayson, R. DeL. French,
and A. Jackson. We wish to record our
sincere thanks for their loyal support
during many years.

J. F. Muir was appointed a new raem-
ber of the committee.

George B. Moxon, m.e.i.c,

Chairman

Employment Service

To quote from last year's report "In
general 1954 has been noteworthy, not
only for the activity in the last few
months, but also the promising outlook
at the year end for 1955", the promising
outlook was predicted correctly. The
department listed approximately 550
vacancies, although only 125 known
placements were made. Graduates were
required in ali branches of engineering.
With the limited supply of candidates,
seeking a change of employment, the
department was forced to depend on its

advertising facilities for possible appli-

cations and with more prosperous em-
ployment conditions existing in The
United Kingdom, employers were not

able to count on this source of supply

as in former years. The bulk of vacan-

cies required the engineer with one to

five years' experience. Although many
listings did require sénior engineers.

Noteworthy was the increasing demand
for civils for every type of construction

project.

The department acknowledged 2,229

letters. However the greatest volume of

correspondence received was in answer

to the "Wanted Section". Some appli-

cants were contacted by 30 or 40 em-
ployers over a period of one to two
months.
Throughout the year the Employment

Bulletin served its intended purpose. It

brought to 1,600 employers and employees
up-to-date employment information.

However it should be noted that a num-
ber of applications received for vacancies

were returned or readdressed to similar

jobs, because the one applied for had

been filled. The pages appearing in The
Engineering Journal are printed directly

from the employment bulletin and in

most cases notification of the position

being filled was received too late to

delete it from the classified section. Ali

information concerning new vacancies

listed was also made available monthly
to our Toronto Office.

As a result of the contact made with

the department, a number of undergrad-

uates found interesting summer employ-
ment. Tne bulk of vacancies received

were from organizations located in East-

ern Canada, therefore it was dimeult to

make successful contaets for young stu-

dents not easily available for interview.

The service will be maintained during

1956.

The department canva-ssed 1,000 em-
ployers of engineers in December 1955 to

obtain, if possible, more precise informa-

tion. To date approximately 400 have
reported 550 unfilled jobs in 1955 due to

a lack of available personnel. They hired

2,008 engineers in 1955, and anticipated

hiring 2,922 engineers in 1956; of this

number 1.395 will be recent graduates.

The shortage of engineering man-
power continues with unfilled vacancies

from 1955, augmented by new listings

and anticipated needs for 1956.

(Miss) A. Summers,
Employment Service

Committee on Prairie
Water Problems

Some 141,000 acres of additional land

have been brought under irrigation on
the St. Mary's Milk River project

through the combined efforte of the
Prairie Farm Rehabilitation Adminis-
fration of the Federal Department of

Agriculture and the Province of Alberta.

The P.F.R.A. has continued its program
of reconstruction, repair, and extension
of the Bow River system, extending stiii

further the acreage under irrigation.

The members of your Committee have
been keeping in touch with the situa-

tion, but in view of the progress being
made, and as no problems arose in

which your Committee could be helpful,

no meeting was held during 1955.

G. A. Gahertt, m.e.i.c,

Chairman
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Canadian Standards Association

The expectation voieed in the closing

paragraphs of the 1954 Report has cer-

tainly been fulfilled during the year now
coming to a dose. 1955 has been a sue-

cessful and busy year. A great many
new standards have been published,

severa] under tlie general heading of the

Canadian EJlectrical Codc, and others

concerning a wide variety of subjects,

such as plywood boxes, solid rivets,

regulations for the inspection of boilers

and pressure vessels, plastic floor tiles,

etc. In addition to the standards actual-

ly published, there are a very large

number under consideration and in var-

ious stages of development, so that at

the moment. 11 are in the hands of the
Technical Council, which under the new
eonstitution, is the final authority for

revision and approval previous to pub-
lication. There are 17 proposed stand-
ards whieh have rcached the sectional

committees, having been fully develoned
in working committees, and there are

12 others at present in the hands of the
working committees and over 100 more
in various prelimin.iry stages ready for

classification and for consideration by
either specification committees or by
those making the policy of the Associa-
tion, that is to say, the board of direc-

tors and their executive committees.
There are at lea^t ten new specifica-

tions that have been authorized by the
Board and are at present being pro-
cessed through the proper routine, and
these cover such diverse subjects as
venetian blinds, atmospheric#pollution
control, names for t!ie pesticides, a braz-
ing code, the marking and grading of

lumber, linoleum products, both in sheet
and tile form, identification systems for

motor vehicle lighting. and so forth. The
list, while not complete, will serve to
emphasize the wide variety of subjects
to which the Association now give< its

careful attention.
This last year has been an electiou

year for the Associa tion's officers under
the new constitution, and also for the
managing boards of the subsidiary divi-

sions of the Association, namely, that

dealing with approvais and that dealing
with welding. Our new president is J.

S. Cameron. m.e.i.c., of the Northern
Electric Company. Montreal, and the
vice-presidents are Dr. J. M. Thompson,
M.E.i.c, of Ferranti Electric Company,

Once again there has been a general
increase in most phases of the library's

activities. Over 6,000 people made use
of the library facilities during the year.

Ali enquiries, especially t.hose received
in the mail, are handled as quickly as
possible, but members are asked to give
as much information as they can when
placing requests so aS to avoid delay.
Some 3,000 items were circulated out-

side the library, and 5,000 used in the
reading room. Many libraries in the
Montreal area made use of our facilities,

borrowing almost 700 items. Requests
were also received from many parts of

Canada and the United States.

The library continues to order books
for members, and to place subscriptions
for publications of other engineering

Limited, of Toronto, and R. S. Eadie,
m.e.i.c, vice-president of the Dominion
Bridge Company, Montreal.
One noteworthy event of the year has

been the award to James C. Morrow,
m.b.e., past-president of the Associa-
tion for many years, by the American
Standards Association in recognition ol

bis serviço in the general íield of indus-

trial standardization. The Association

has increased its activities during the

year in the international field, both as a
member body of the International Stand-
ards Organization, and as the Canadian
unit in the International Eleetrotechni-

cal Commission. Increased interest has
been taken in the technical committees
of these bodies, so that the Canadian
Standards Association will be ali the
more widely recognized.

During the 12 months period, the

board of directors have met five times,

but the various working or specification

committees have held a very large num-
ber of sessions at which the real pro-

duction work has been carried out.

Other committees, such as the sectional

committees and the Technical Council,

have provided their services by review

and criticism. and rinally by voting as

to the acceptability of the drafts and
their readiness for publication.

The new approvais laboratories out-

side of Toronto, which were opened m
ll>.")4. have settled down to business and
ha\ e been fully occupied during the

year in ali the various branches. The
new facilities and the additional equip-

ment are appreciated by ali eoncerned.
The general financial situation of the

Association is very satisfactory, the head
office and each of the subsidiary divi-

sions having been operated successfully

from every point of view. It can be
truly stated that the Association con-
tinues to serve useíully, both Canadian
industry and the general public in the

rriatter of testing, certificai ing and speci-

fication. with a view to achieving maxi-
mum safety in the installation and use
of al! eléctrica! equipment and deVices,

as well as other systems and materiais,

methods and conveniences which lend
themselves to the general policy of sim-
plification and economy through stand-
ardization.

P. L. Pratley, m.e.i.c,

/nstit ute Represen tative

societies. In ali, over 500 orders were
filled.

During the year 357 books having a

value of $2,600 were received for review.

and íi4 were purchased. Members of the

library staff wrote 257 reviews for in-

clusion in the Library Notes section of

The Engineering Journal, whileJ
the re-

mainder were provided by the Engineer-
ing Societies Library in New York.
Short reviews of Canadian. British and
[
Tnited States standards were also pub-

lished. The library contains a complete
set, of Canadian standards, which may
be purchased through the library.

The library now receives regularly

over 500 periodicals in engineering and
allied fields, many coming in exchange
for The Engineering Journal. The value

of material received on exchange now
totais nearly $1,000.

In December it was decided by Coun-
cil that various changes would be made
in the library regulations to take effect

January 1, 1956. The most important of
these was the abolition of the $5.00 de-
posit which had previously been requir-

cd before books could be borrowed from
the library. In addition, members now
are required to pay return postage
charges only, and not both ways as pre-
viously. It is hoped that these changes
will render use of the library easier for

ali eoncerned, and that more members
will make use of the unique facilities

which are provided for their convenience.

(Miss) Shirley Courtis,

Libraria n

Library and House
Committee

Your Library and House Committee
met once during the year, on December
13, 1955. It reviewed present library

regulations covering the loan of books
and periodicals to members. As a result

of its deliberations. the Committee
recommended to Council new library

regulations, with the expectation íf

Council saw íit these might be adopted
at lhe beginning of 1956.

F. L. Lawton, m.e.i.c,

Chairman

Papers Committee
Working in co-operatioan with the

headquarters staff this Committee has
the s;>ecific purpose of arranging for

suitable papers for presentation at the

seventieth annual general and Profes-

sional meeting of the Instituto to be
held in Montreal in May, 1956.

Members of the Institute were ad-

vised by Council in the November, 1955

issue of The Engineering Journal that

the Committee would welcome worth-
while papers for consideration in the

annual meeting program. In addition to

these, the Committee also considered

proposals by members of the Committee,
and by the headquarters staff who are

in close contact during the year with

authors and who are conversant with
topics specially in demand.
Since the 1956 annual meeting is sched-

uled to take place in Montreal, it was
felt that a fair proportion of the papers

should be of particular interest to mem-
bers in the Quebec area. Some valuable

suggestions in this connecticn were pre-

sented by the Toronto member, W. H.
Paterson.
The Committee met four times be-

tween November 2, 1955 and January IS.

1956, making its report to Council on
January 20, 1956. In this report a pro-

gram of 33 papers and two panei dis-

cussions was recommended. The recom-
mendation was approved by Council at

its Montreal meeting òn January 27,

1956.

This year the Committee succeeded in

arranging the program earlier than 'in

previous years so that manuscripts could

be made available to headquarters staff

in sufficient time to facilitate arrange-

ments for discussion, and for publica-

tion.

W. H. Gauvin, m.e.i.c,

Chairman

Library Report 1955
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Publications Committee
The year 1955 was the thirty-seventh

oí publication of The Engineering Jour-

nal. Over 202,000 copies were printed and

the average monthly circulation was

16,497, the highest comparable figures

to date.

Reading material totalled 1,261 pages,

a monthly average of 105, and technical

papers occupied 476 pages, an average

of 40 a monfh.
The ratio of technical and other

editorial material to advertising space

increased to 54:46, contrary to the usual

prevalence of a minority of editorial

matter in most Canadian technical publi-

cations.

The 75 technical papers published

dealt with some 36 different subjects

or fields of industry. A further analysis

shows the following divisions.

No.of Numbcr 1 Pages :

Papers % %
Chemical 8 10.7 9.4

Civil 22 29.3 25.3

Klectrical ]() 13.3 13.2

Mechanical 12 16.0 24.4

Mining o 2.7 4.5

Miscellaneous 21 28.0 23.2

0) Per cent of total papers.

(-') Per cent, by length, of total pages.

The committee extend their thanks
and appreciation to ali authors, corre-

spondents. and advertisers.

The interest shown in the technical

papers is reflected in the total of 25,200

reprints ordered, an increase over the
prêvious year of over 18 per cent.

The policy of building an adequate
reserve of technical papers has been con-
tinued, and articles on subjects of par-
ticular tópica] interest will be commis-
sioned as necessary to maintain a wide
editorial coverage.

Many papers were read during the
year on various aspects of nuclear
energy, and your Publications Commit-
tee recommended a policy of covering
this subject, particularly the production
of power from nuclear energy, by a logi-

cal series of papers that should follow
the major developments in the field

without undue repetition.

The increase in general reading
material is partly due to the introduc-
tion. in January, of a regular monthly
sect

; on on the progress of the St. Law-
rence Seaway and Power Project. Ab-
stracts of engineering literature were also
continued. and 65 abstracts (60 pages)
were published. It is proposed to widen
the scope of these abstracts still further
by careful selection and control of
length.

In June the editorial staff was aug-
inented by the appointment of P. C.
Bell as technical editor.

The findings of the sub-committee
formed to study the advisability of pub-
lishing transactions are being correlated
at headquarters and will be presented
as soon as the work is complete.
The factors involved in the publica-

tion of a membership directory will be
the subject of a separate report by a
special committee of Council appointed
to investigate this subject.
Results of the readership survey,

which was carried out over a twelve-
month period, were gratifying and show-
ed a 43 per cent return. This survey is

to be extended for one additional year
to obtain a broader comparative cov-
erage.

In common with most Canadian pub-

lishers, the gross cost of publication in-

creased slightly over that of the prêvi-

ous year. The average cost was 90.6

cents per copy or $10.87 per year per

subseriber.

Five meetings were held during the

year by your committee. Ali were well

attended by its members and by head-

quarters staff.

G. N. Martin, m.e.i.c.

Chairman

Legislation Committee
No matters eoncerning legislation carne

to the attention of the committee dur-

ing the year, and as a result it has

nothing to report.

Jacqubs Benoit, m.e.i.c,

jChairmu»

Membership Committee
This Committee reporta to Council

that it has not, as yet, found any new
ways of increasing the membership that

are more suitable than those present ly

employed. The suggested methods ad-

vanced by the Committee do not seem
practical under present conditions and
nothing new has come to its attention.

H. R. Sills, m.e.i.c,

Chairman

Ontário Division
The Ontário Division held one general

meeting in 1955 at the Prince George
Hotel in Toronto on May 13. The
23 members present represented eight

branches in Ontário.

The chairman, Dr. A. E. Berry o!

Toronto, briefly addressed the meeting
outlining the functions of the Ontário
Division. and stating that the main pur-
pose of the meeting was to review the
scope of activities and the future plan
of operation.

In the general discussion which fol-

lowed. the consensus of opinion was that,

while there were no matters requiring

active attention at the time. it was
considered advisable to maintain the On-
tário Division in its present form. The
view was expiessed that there should
be available an organization to repre-

sent the Ontário branches in matters
requiring collective action.

At this meeting^it was moved by W.
H. Paterson and seconded by S. Sillitoe

that the present officers continue in

office: Dr. A. E. Berry, chairman, G. R.
Henderson, Sarnia, vice-chairman

;
Major

General G. R. Turner, Ottawa. treas-

urer; and G. H. Rogers, Toronto,
secretary.

G. H. ROGERS, M.E.I.C.,

Secretary.

Finance Committee
This report refers only to the high-

lights of the financial situation of the

Institute as the details are covered in

the Treasurer's report. It is pleasing to

note that revenues for the year were

$496,820.34 and expenditures $488,875.34,

giving a surplus of $7,944.89, which is

sightly greater than the surplus in 1954.

A comparison of the financial position

of the Institute at the end of 1955 with

1954 must take into account that a direc-

tory was issued in 1954 which increased

revenues for that year by $23,428.84 and
also increased expenditures by $44,961.81.

Additions were made to our reserve

funds of approximately the same amount
as in the previous year.

The cash in hand of the Institute

builds up during the early months of the

year due to incoming fees. The Com-
mittee has put these temporary surplus

funds to work by investing them in

short term interest-bearing debentures.

Any surplus funds for reserve have been
invested as promptly as possible. This
policy has resulted in an increase in our
revenue from investments. Ali invest-

ments have been carefully reviewed by
the Finance Committee after recom-
mendations made to it by an Invest-

ment Sub-Committee.
Meetings have been held regularly to

deal with financial matters and such
other Institute affairs as are referred to

them.

The Committee wishes to express its

appreciation of the assistance of the
General Secretary, the Chief Accountant
and other members of the staff for their

constant help in dealing with this phase
of the Institute's activities.

R. L. Dunsmore. m.e.i.c

Chairman

Treasurer's Report
It is a pleasure for your Treasurer

to report that the finances of the Engi-
neering Institute at the close of the fiscal

year 1955 were in an excellent condition.
Although the budgetted expense of

operations was overrun slightly, the in-

crease of revenue far exceeded this

amount.
After paying ali running expenses and

setting aside ali budgetted reserves, a
surplus of about $8,000.00 is shown."

During the year there was added to

the investment portfolio an amount of

$54.716.50 consisting of high grade gov-
ernment and industrial bonds. This
brings the total of our investments up
to $192,375.80. An amount of $25.000.00

was also placed on call loan with the

National Trust Company which is shown
in our statement as Cash in Bank.

E. V. Gage, m.e.i.c,

Treasurer.

The annual comparative statements of revenue

and expenditure, and of assets and liabilities,

are presented on the following pages.
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Comparative Statement of

Revenue and Expenditure

Year ended December 31

REVENUE

1955
Membership Fees:

Arrears $ 8,124.25 $
Current* 183,092.09
Advance 860.27
Entrance 2,428.46

1954

6,958.66
180,667.08

566.37
6,931.56

$194,505.07 $195,123.67

EXPENDITURE

Building Expense:
Property and water taxes $
Fuel
Insurance
Light, gas and power
Caretaker's wages and services
Maintenance, alterations and repairs

1955

2,560.73 $
1,153.05
627.56
797.50

1,924.70
1,810.44

1954

1,592.20

1,047.91

606.36
733.63

1,950.00

1,518.09

PUBLICATIONS:

Journal sales 3,306,55 220.50

Journal advertising 290,769.29 295,856.82

Directory advertising 23,428.84

$294,075.84 $319,506.16

Income from Investments 4,152.35 3,134.34

Refund of Hall Expense 3,863.50 2,488.50

Sundry Revenue 223.47 111.17

*Membership fees include

Journal subscriptions.

$ 8,873.98 $ 7,448.19

PUBLICATIONS:

Salaries 32,717.91 30,104.71
Printing and sundry expense 150,454.46 144,605.55
Advertising commission 72,664.07 74,638.75
Directory expense 44,961.81

$255,836.44 $294,310.82

Office Expense:

Salaries 81,773.21 75,123.68
Telegrams and postage 4,521.57 4,445.58
Telephones 1,798.09 1,704.04
Office supplies and stationery 8,993.10 6,548.51
Audit and legal fees 620.00 500.00
Miscellaneous expense 8,630.76 5,128.70
Depreciation—furniture and fixtures 1,442.53 1,278.55

$107,779.26 $ 94,729.06

General Expense:

Students' conference 1,048.18 1,077.05
Council and annual meetings 6,474.47 5,091.24
Travelling 7,781.04 11,227.44
Institute prizes 567.91 464.71
Library salary and expense 10,892.43 8,583.04
Intcrest

,
discount and exehange 845.89 1,011.43

Committee expenses 1,533.97 1,017.71

Cost of membership in other societies . 2,797.44 1,708.54

Sundrv expense 1,361.50 1,415.68

Pensiòn plan 4,623.58 4,875.63

$ 37,926.41 $ 36,472.47

Rebates to Branches 27,423.58 27,273.78

Total Expenditure 437,839.67 460,234.32
Transferred to Reserve Funds:

Building 27,000.00 24,000.00

Pension fund 10,000.00 10,000.00

Contingencies 5,000.00 8,000.00

Pubhcations 8,035.67 10,000.00

Reserved for Bad Debts 1,000.00 1,000.00

Surplus Transferred to Surplus
Account 7,944.89 7,129.52

$496,820.23 $520,363.84 $496,820.23 $520,363.84
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Comparative Statement of

Assets and Liabilities

December 31

ASSETS

1955 1954
Current Assets:

Cash on hand and in banks $ 21,917.65 $ 10,751.50
Accounts receivable—less reserve ... . 24,483.94 29,978.34
Arrears of fees—estimated 3,500.00 3,500.00

LIABILITIES

Current Liabilities:

Accounts payable . . .

1955 1954

16,354.37 $ 14,050.07

$ 16,354.37 $ 14,050.07

$ 49,901.59 $ 44,229.84 Special Funds:

Investments—at Cost:

Propert v of The Engineering Institute

of Canada 171,731.61

Property of special funds account 20,644.19

—see contra
(Approximate market value

$203,142.00)

SUNDRY ADVANCES

Deposit with Postmaster. 500.00

117,403.27
20,256.03

650.00 1,650.00

500.00

As per statement attached 20,644.19 20,256.03

Reserve Funds:

Building
Building maintenance.
Pension fund
Contingencies
Publications

107,000.00
1,500.00

30,366.50
18,000.00
22,000.00

Surplus Account:
Balance as of December

31,1954 $68,898.15
Plus surplus for year as

per statement attached. 7,944.89

80,000.00
1,500.00

20,366.50
13,000.00
13,964.33

76,843.04 68,898.15

Prepaid Insurance, Etc 296.94 488.00

Library—nominal value. 1.00 1.00

Furniture and Fixtures

—at cost $36,082.04
less depreciation 23,099.27

12,982.77 11,506.94

Land and Building—book valuation . 36,000.00 36,000.00

$292,708.10 $232,035.08 $292,708.10 $232,035.08

AUDITORS' CERTIFICATE

We have examined the statement of assets and liabilities of The Engineering Institute of Canada as of December 31, 1955 and the

statement of revenue and expenditure for the year ended on that date and have obtained á"ll the information and explanations we have

required. Our examination included a general review of the accounting procedures and such tests of accounting records and other

supporting evidence as we considered necessary in the circumstances.

In our opinion the above statement of assets and liabilities and accompanying statement of revenue and expenditure are properly

drawn up so as to exhibit a true and correct view of the state of the affairs of the Institute at December 31, 1955 and the results of

its operations for the year ended on that date, according to the best of our information and the explanations given to us and as shown
by the books of the Institute.

PEAT, MARWICK, MITCHELL & CO.,

Chartered Accountants.

Montreal, Quebec, January 30, 1956.
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THE ENGINEERING INSTITUTE OF CANADA

MEMBERS OF COUNCIL - 1955

PRESIDENT
R. E. HEARTZ, Montreal, Que.

•J. B. STIRLING, Montreal, Que.

PAST-PRESIDENTS

tR. L. DOBBIN, Peterborough, Ont. ÍD. M. STEPHENS, Winnipeg, Man.

•B. G. BALLARD, Ottawa, Ont.
•J. O. MARTINEAU, Quebec, Que.

VICE-PRESIDENTS

*N. B. EAGLES, Moncton, N.B.
tR. M. HARDY, Edmonton, Alta.

tM. A. MONTGOMERY, Kitchener, Ont
tR. L. DUNSMORE, Montreal, Que.

*N. J. ALLISON, Edmonton, Alta.
*FREDERIC ALPORT, Orillia, Ont.
tC. V. ANTENBRING, Winnipeg, Man.
*E. C. BANNERMAN, Bathurst, N.B.
tG. F. C. BENNETT, Halifax, N.S.
JACQUES BENOIT, Montreal, Que.
*C. W. BOAST, Kapuskasing, Ont.
tW. A. BOWMAN, Victoria, B.C.
tH. B. BREWER, Brockville, Ont.
ti. BROUILLET, Montreal, Que.
tE. T. BUCHANAN, Grand'Mere, Que.
tL. E. BURRILL, Amherst, N.S.
*P. E. BUSS, Thorold, Ont.
*J. M. CAMPBELL, Lethbridge, Alta.

tH. B. CÁRTER, Corner Brook, Nfld.
|S. B. CASSIDY, Fredericton, N.B.
*J. L. CAVANAGH, New Glasgow, N.S.
§J. L. CHARLES, Winnipeg, Man.
tH. G. CONN, Kingston, Ont.
tG. J. COTE, Sherbrooke, Que.
tE. K. CUMMING, Edmonton, Alta.

tL. P. DANCOSE, Mont Joli, Que.
*S. H. deJONG, Vancouver, B.C.

*For 1955 tFor

COUNCILLORS

»G. DEMERS, Quebec, Que.
tF. H. DUFFY, Arvida, Que.
*N. A. EAGER, Hamilton, Ont.
§A. E. FLYNN, Halifax, N.S.
•T. FOULKES, Ottawa. Ont.
JWM. H. GAUVIN, Montreal, Que.
§K. C. GRAHAM, Moose Jaw, Sask.
*E. D. GRAY-DONALD, Montreal, Que.
*A. R. T. HAILEY, Peterborough, Ont.
*C. P. HALTALIN, Winnipeg, Man.
tG. S. HALTER, Fort William, Ont.
tH. P. HAMILTON, Trail, B.C.
tR. E. HAYES, Ottawa, Ont.
*H. R. HAYES, Calgary, Alta.
*D. C. HOLGATE, Sault Ste. Mane, Ont.
tG. L. HOOD, North Bay, Ont.
tG. T. HUNTER, Port Hope, Ont.
tG. R. JACK, St. Johns, Nfld.
*JUNIUS JONSSON. Prince Albert, Sask.
JC. G. KINOSMILL, Montreal, Que.
*F. L. LAWTON, Montreal, Que.
tP. C. LEVESQUE, Fredericton, N.B.
tH. T. LIBBY, Vancouver, B.C.

5-56 JFor 1955-56-57

*J. W. MacDONALD, Dartmouth, N.S.
tE. K. MacNUTT, Charlottetown, P.E.I.

tG. N. MARTIN, Montreal, Que.
tD. D. C. McGEACHY, London, Ont.
*R. A. McGEACHY, Sarnia, Ont.
XM. McMURRAY, Toronto, Ont.
tW. R. MITCHELL, Walkerville, Ont.
tR. II. MOORE, Falconbridge, Ont.
*W. H. PATERSON, Toronto, Ont.
5R. A. PHILLIPS, Montreal, Que.
*WM. R. ROBERTS, Kitchener, Ont.
*D. ROSS-ROSS, Cornwall, Ont.
§P. M. SAUDER, Lethbridge, Alta.

tJ. G. SCHAEFFER, Regina, Sask.
tS. SILLITOE, Belleville, Ont.
§C. G. SOUTHMAYD. Lachine, Que.
*W. D. G. STRATTON, Moncton, N.B.
tM. C. SUTHERLAND-BROWN,

Whitehorse, Yukon Territories

tM. L. WADE, Kamloops, B.C.
*J. R. WALLACE, Sydney, N.S.
tA. G. WATT, Saint John, N.B.
tD. D. WHITSON, Toronto, Ont.

§Representing Sister Societies

TREASURER
E. V. GAGE, Montreal, Que.

GENERAL SECRETARY
L. AUSTIN WRIGHT, Montreal, Que.

ASSISTANT GENERAL SECRETARY
E. C. LUKE, Montreal, Que.

EXECUTIVE ASSISTANT GENERAL
SECRETARY

H. G. THOMPSON, Montreal, Que.

FIELD SECRETARY
L. F. GRANT, 236 Avenue Rd., Toronto, Ont.

COMMITTEES

ADMISSIONS
E. D. GRAY-DONALD, Chairman
W. H. GAUVIN, Vice-Chairman
J. H. R. DANSEREAU
D. H. HOBBS
W. C. M. LUSCOMBE

BOARD OF EXAMINERS
J. L. deSTEIN, Chairman
JOHN M. CAPE
J. HURTUBISE

LEGISLATION
JACQUES BENOIT, Chairman
B. A. CULPEPER
D. C. MacCALLUM

LIBRARY AND HOUSE
F. L. LAWTON, Chairman
E. D. GRAY-DONALD W. C. M. LUSCOMBE
C. E. FROST W. D. KIRK

C. S. CLENDENING G. L. MacKENZIE
D. W. HAYS H. J. McLEAN
B. RUSSELL J. M. WARDLE
T. H. HOGG

PROFESSIONAL INTERESTS

E. B. JUBIEN, Chairman
G. A. GAHERTY. Vice-Chairman
W. E. BROWN H. L. BRANCHAUD
G. J. CURRIE E. K. PHILLIPS
W. G. SWAN I. R. TAIT

CANADIAN CHAMBER OF COMMERCE
J. B. STIRLING—Institute representative on

National Board of Directora.

CANADIAN STANDARDS ASSOCIATION
(Tochnical Council)

P. L. PRATLEY—Institute representative.

FINANCE
R. L. DUNSMORE, Chairman
J. M. BREEN
ALBERT DESCHAMPS
F. G. FERRABEE
E. V. GAGE
R. L. WELDON
A. W. WHITAKER, Jr.

MEMBERSHIP
H. R. SILLS, Chairman
W. F. AULD
D. G. GEIGER

H. R. SELF
G. L. T. VOLLMER

PAPERS
W. H, GAUVIN, Chairman
H. F. FINNEMORE H. S. VAN PATTER
R. M. HARDY W. H. PATERSON
R. BRAIS E. R. SMALLHORN
A. R. HARRINGTON W. B. PENNOCK

PRAIRIE WATER PROBLEMS
G. A. GAHERTY, Chairman
P. M. SAUDER, Vice-Chairman
T. D. STANLEY. Secretary

PUBLICATION

G. N. MARTIN, Chairman
H. A. AUDET H. A. MULLINS
J. F. BRAUN Wm. SHARPLES
W. BRUCE J. M. DYKE
R. DeL. FRENCH

THE YOUNG ENGINEER
G. B. MOXON, Chairman
C. G. R. ARMSTRONG
J. W. BROOKS
A. E. FLYNN
L. F. GRANT
A. E. MACDONALD
H. W. McKIEL
J. F. MUIR
LEO SCHARRY
F. L. WEST
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OFFICERS OF THE BRANCHES

AMHERST
Chairman, C. L. ARCHIBALD
Vice-Chair., R. ALEXANDER
Executive, FRANK BINNS A. G. BAXTER

D. J. ROCKWELL
(Ex-Officio). D. R. ROBSON L. E. BURRILL
Sec.-Treas., R. L. ALEXANDER,

Canada Electric Co.,
Amherst, N.S.

CORNWALL
Chairman, 3. MORRIS
Executive, D, McEWAN

D. BURNHAM
W. NESBITT

{Ex-Officio), 3. HAWKES
D. ROSS-ROSS

Sec.-Treas., L. H. SNELGROVE,
Courtauld's (Canada) Ltd.

Cornwall, Ont.

KITCHENER
Chairman, W. RUNGE

S B CORBETT Vice-Chair., 3. F. RUNGE
V HARRISON Executive, B. NICHOLS R. SENYSHEN
W ROTHWELL R. BLEZARD C. LEICHT

(Ex-Officio), W. R. ROBERTS L. J. R. SANDERS
Sec.-Treas., B. D. McCAFFREY,

c/o Babcock-Wilcox &
Goldie McCulloch Ltd.,

64 Grand St,, Galt, Ont.

BELLEVILLE

Chairman, C. H. LUSK
Vice-Chair., A. D. JANITSCH
Executive A. E. ARGUE T. E. FLINN

B. H. DOWNMAN A. G. TOOTH
J. C. R. PUNCHARD

(Ex-Officio), A. O. DRYSDALE S. SILLITOE
Sec.-Treas., 3. A. GRANT,

c/o Northern Electric Co. Ltd.,

250 Sidney St.,

Belleville, Ont.

EASTERN TOWNSHIPS
Hon.-Chair.,\. C. CREPEAU
Chairman, 3. LEMIEUX
Vice-Chair., R. D. MAWHOOD
Executive, R. N. LECLAIRE

J. T. DYKES
J. C. DAVIDSON

(Ex-Officio), G. MASSE
Treasurer, A. S. MITCHELL
Secretary, 3. P. CHAMPAGNE,

762 Argyle St.,

Sherbrooke, Que.

KOOTENAY

E. GOULET
D. W. CLARK
M. GRONDIN

G. L. COTE

Chairman,
Vice-Chair.,
Executive,

Treasurer,
Secretary,

T. W. LAZENBY
W. G. SMALL
J. T. HIGGINS
W. S. JACKSON
S. C. MONTGOMERY
W. V. NICKOLSON
R. O. JONASSON

(Ex-Officio), H. P. HAMILTON A. F. BROOKS
B. F. REIMER
P. LIMBERT
T. T. DOBIE,

1194 Columbia Ave., Trail, B.C.

BORDER CITIES

W. G. MITCHELL
C. M. ARMSTRONG
A. J. ROBINSON B. R. LEWIS
J. M. REID

(Ex-Officio), P. N. BROWN R. J. TRINDER
W. R. MITCHELL
J. E. DYKEMAN
W. D. DONNELLY,

R.R. 1,

Roseland, Ont.

Chairman,
Vice-Chair
Executive,

Treasurer,
Secretary,

EDMONTON
Chairman, H. L. ROBLIN
Vice-Chair., R. N. McMANUS
Executive, 3. A. BROWNLEE S. J. HAMPTON

A. W. PETERSON B. Y. LYNN
T. M. CARSCADDEN

D. E. A. MacKAY
T. H. NEWTON W. D. STOTHERT

(Ex-Officio), E. K. CUMMING R. M. HARDY
N. J. ALLISON J. F. McDOUGALL

Sec.-Treas., R. B. KERR,
7919 - 86th Avenue,
Edmonton, Alta.

LAKEHEAD
Chairman,
Vice-Chair.,
Executive,

E. T. CHARNOCK
D. B. Mc KILLOP
W. D. BECKETT
J. G. McLELLAN
W. D. McKINNON

V. B. COOK
R. HODGE

L. B. WALKER
E. H. JONES

(Ex-Officio), G. S. HALTER
Sec.-Treas., 3. E. RYMES,

624 South Selkirk Ave.
Fort William, Ont.

J. H. HARGRAVE

BROCKVI LLE
Chairman, R. H. WALLACE
Vice-Chair., 3. G. KERFOOT
Executive, W. N. SIMMONS D. A. S. LAING

H. A. GILCHR1ST W. H. FOWLER
F. E. TREWARTHA

(Ex-Officio), H. BREWER J. S. WADDINGTON
F. F. WALSH

Sec.-Treas., K. R. BULLOCK,
20 Victoria Ave.,
Brockville, Ont.

CALGARY
Chairman, B. A. MONKMAN
Executive, H. J. WILSON H. J. LUKES

R. M. JEFFERIES L. E. RODWAY
(Ex-Officio), W. G. SHARP W. E. HAWKINS

H. R. HAYES
Sec.-Treas., 3. A. WEBB,

Burns and Co. Ltd.,
Calgary, Alta.

CAPE BRETON
Chairman, E. J. PRINCE
Vice-Chair., W. A. MacDONALD
Executive, H. ASPINALL R. BEZANSON

G. SMYTHE F. MacDONALD
H. MAITLAND R. BRADLEY
V. PALMER

(Ex-Officio), M. R. CAMPBELL J. R. WALLACE
Treasurer, C. CAMPBELL
Secretary, W. L. DODSON,

201 Columbia St.,

Sydney, N.S.

CENTRAL BRITISH COLUMBIA
Chairman, A. F. JOPLIN
Vice-Chair., R. G. HARRIS
Executive, A. C. DIMOCK E. R. GAYFER

M. A. THOMPSON
(Ex-Officio), W. A. KER M. L. WADE
Sec.-Treas. H. D. DeBECK

c/o Water Rights Branch,
515 Columbia St.,

Kamloops, B.C.

FREDERICTON
Chairman, H. W. McFARLANE
Vice-Chair., I. M. BEATTIE
Executive, W. B. AKERLEY S. A. YOUNG

G. H. D. GANONG R. P. LYNCH
R. W. MANZER D. A. LINDSAY

(Ex-Officio), P. C. LEVESQUE S. B. CASSIDY
R. E. TWEEDDALE

Treasurer, R. H. B. McLAUGHLIN
Secretary, O. I. LOGUE,

Associated Designers & Inspectors.
Fredericton, N.B.

LETHBRIDGE
Chairman, 3. A. HABERMAN
Vice-Chair., A. J. BRANCH
Executive, P. A. HARDING J. R. MILNE

G. B. DAVIES, Jr.

(Ex-Officio), E. A. LAWRENCE P. M. SAUDER
P. E. KIRKPATRICK
J. M. CAMPBELL

Sec.-Treas., R. D. HALL,
Utility Engineer, City Hall.

Lethbridge, Alta.

LONDON

HALIFAX
Chairman,
Vice-Chair.
Executive,

G. A. CUNNINGHAM
R. D. T. WTCKWIRE
O. K. SMITH
G. H DUNPHY
P. M. LANE
E. C. PARSONS
J. J. KINLEY

(Ex-Officio), W. A. DEVEREAUX A
G. F. C. BENNETT
J. W. MacDONALD

Sec.-Treas., W. D. PIPPY,
P.O. Box 33,
Halifax, N.S.

R. E. McALPINE
J. D. KLINE
G. F. VAIL
B. N. CAIN

.1. W. POWERS
E. FLYNN

HAMILTON
Chairman,
Vice-Chair.
Executive,

(Ex-Officio)
Sec.-Treas.,

3. 3. KELLY
D. B. ANNAN
R. H. STEVENSON H. E. SEELY
H. E. ARCHIBALD
R. C. MITCHELL

,
F. E. MILNE N. A. EAGER
A. F. BARNARD

c/o Canadian Westinghouse Co.,
Plant No. 1, Sanford Ave.,
Hamilton, Ont.

HURONIA
Chairman, R. MacKAY
Vice-Chair., L. G. McNEICE
Executive, H. C. BATES C. CAMPBELL

C. R. STONES D. M. HARRIS
L. MORGANTE .1. RICHARDSON
J. E. SEARS S. R. WALKINSHAW

(Ex-Officio), F. ALPORT
Sec.-Treas., B. C. LAMBLE,

133 Matchedash St., N.,
Orillia, Ont.

KINGSTON
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio)
Asst. Sec,
Sec.-Treas.,

Chairman

,

Vice-Chair
Executive, G. HAYMAN

C. G. PHIPPS

D. M. JENKINS
D. J. MATTHEWS
R. W. FULLER
R. W. McMEEKIN
C. H. OSBORNE

(Ex-Officio), D. J. BIRD D. D. C. McGEACHY
Sec.-Treas., G. W. CHORLEY,

c/o M. M. Dillon & Co. Ltd.,
P.O. Box 1026, London, Ont.

LOWER ST. LAWRENCE

A. V. CORLETT
C. W. JONES
W. B. RICE J. W. DOLPHIN
E. A. DONEVAN
H. G. CONN C. H. R. CAMPLING
J. A. SMYTHE
E. C. REID,

c/o Aluminum Company of Canada
Limited, P.O. Box 136, Kingston,
Ont.

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),
Acting
Sec.-Treas.,

JEAN R. MENARD
J. A. BERNIER
J. R. JONCAS
L. P. DANCOSE

JEAN R. MENARD,
P.O. Box 460,
Rimouski, Que.

MONCTON
Chairman, A. W. PURDY
Vice-Chair., R. F. WEIR
Executive, G. E. FRANKLIN B. B. HANSON

J. L. W. HARRIS H. L. PURDY
R. M. MACINTOSH G. E. SMITH

(Ex-Officio), M. F. K. LEIGHTON
N. B. EAGLES
W. D. G. STRATTON

Sec.-Treas., V. C. BLACKETT,
97 MacBeath Avenue,
Moncton, N.B.

MONTREAL
Chairman, E. D. GRAY-DONALD
Vice-Chair., 3. E. L. ROY
Executive, L. M. NADEAU L. NENNIGER

R. A. PHILLIPS T. N. DAVIDSON
J. E. HURTUBISE R. F. SHAW

(Ex-Officio), R. L. DUNSMORE R. E. HEARTZ
W. H. GAUVIN J. B. STIRLING
F. L. LAWTON J. BENOIT
C. G. SOUTHMAYD C. E. FROST
C. G. KINGSMILL I. BROUILLET
G. N. MARTIN

Sec.-Treas., G. M. BOISSONNEAULT,
Shawinigan Water and Power Co.,
P.O. Box 6072, Room 809,
Montreal, Que.

CORNER BROOK
Chairman, F. H. CLARK
Vice-Chair., G. P. HOBBS
(Ex-Officio), H. B. CÁRTER
Treasurer, W. S. READ
Secreíory, GORDON T. TIBBO,

c/o Bowater's Nfld. Pulp & Paper
Mills Ltd.,,

Mechanical Dept.,
Corner Brook, Nfld.
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NEWTOUNDLAND
Chairman, E. DICKINSON
Vxce-Chair., V. A. AINSWORTH
Executive, A. E. 0'RIELLY R. M. FRENCH

F. G. VÍVIAN J. BREAKY
M. A. FOLEY E. S. JACOBSON

(Ex-Officio), Wm. WATSON G. R. JACK
Sec.-Treas., C. W. HENRY,

c/o Newfoundland Light &
Power Company Limited,
St. John's, Nfld.

PRINCE EDWARD ISLA ND
Chairman, G. J. HAYES
Vice-Chair., N. F. STEWART
Executive, L. A. COLES J. L. BOOMHOWER

J. R. BENTLEY J. A. G. MOORE
(Ex-Officio), E. S. CHANDLER E. K. MacNUTT
Sec.-Treas., W. R. BRENNAN,

Public Utilities Commission,
P.O. Box 455,
Charlottetown, P.E.I.

SAULT STE. MARIE

Chairman, G. L. BROWN
Vice-Chair., K. J. KENYON
Executive, N. A. PAOLINI T. L. B. HAMLEX

J. A. MacGREGOR
(Ex-Officio), W. D. ADAMS D. C. HOLGATK
Sec.-Treas., R. H. TOOLEY,

112 Lansdowne Ave.,
Sault Ste. Marie, Ont.

NORTH NOVA SCOTIA

Chairman, F. C. MORRISON
{Ex-Officio), 3. L. CAVANAGH
Sec.-Treas., D. G. DUNBAR,

Pictou County Power Board,
New Glasgow, N.S.

NIAGARA PENÍNSULA
Chairman, C. H. KILLORAN
Vice-Chair., P. L. CLIMO
Executive, H. C. L. JOE R. D. MacKIMMIE

D. A. BARNUM R. M. HANLEY
C. STANBURY E. C. LITTLE
C. A. McDONALD

(Ex-Officio), H. D. DAVISON P. E. BUSS
Sec.-Treas., C. E. WILLIAMSON,

c/o Plymouth Cordage Company
of Canada Limited,
P.O. Box 518,
Welland, Ont.

NIPISSING AND UPPER OTTAWA
Chairman, R. R. PRESCOTT
Vice-Chair., T. C. MacNABB
Executive, F. R. MARSHALL R. A. BOOY

J. F. KENNEDY J. S. COOPER
E. D. FORSYTHE

Sec.-Treas., G. R. KARTZMARK,
Canadian International Paper
Company,
Temiskaming, Que.

NORTH EASTERN ONTÁRIO

Chairman, A. A. KIDD
Vice-Chair., 3. S. WHYTE
Executive, C. McINTYRE J. BLAKEMAN

J. N. GREGGAIN J. SHIPMAN
M. McLEAN W. SWANN
G. FLETT

(Ex-Officio), C. W. BOAST G. G. M. EASTWOOD
Sec.-Treas., 3. S. BUSBY,

c/o Canadian National Railways,
Cochrane, Ont.

NORTHERN NEW BRUNSWICK
Chairman, W. S. HOSKING
Vice-Chair., T. TURGEON
Executive, P. G. ROBINSON

R. A. CAMERON A. L. BOND
G. E. McLELLAN B. BEATON
D. C. MacCALLUM

(Ex-Officio), G. A. KIRNER
E. C BANNERMAN

Sec.-Treas., R. W. RANKINE,
P.O. Box 199,
Bathurst, N.B.

OTTAWA
Chairman, W. B. PENNOCK
Vice-Chair., 3. P. CARRIERE
Executive, G. MoROSTIE J. P. STIRLING

S. G. FROST H. C. BROWN
J. N. PRITCHARD W. A. CAPELLE

(Ex-Officio), T. FOULKES R. E. HAYES
B. G. BALLARD R. F. LEGGET

Treasurer, H. CHAPUT
Secretary, W. V. MORRIS,

Water Resources Branch,
Dept. of Northern Affairs and
National Resources,
Ottawa, Ontário.

PETERBOROUGH
Chairman, D. A. LAMONT
Executive, W. H. ACKHURST

D. T. BATH
D. G. DONALDSON
R. H. STUART
M. M. ULOTH

(Ex-Officio), A. R. HAILEY R. A. BLOUNT
H. R. SILLS R. L. DOBBIN
J. P. WATTS

Sec.-Treas., J. I. BEGGS,
e/o Canadian General Electric
Company,
Peterborough, Ont.

PORT HOPE
Hon. Chair., 3. G. G. KERRY
Chairman, A. F. ALEXANDER
Vice-Chair., T. F. KENNEDY
Executive, A. A. WARD J. L. SYLVESTER
(Ex-Officio), W. S. RAYNOR G. T. HUNTER
Sec.-Treas., 3. A. POLLOCK,

Shortt Street, Port Hope, Ont.
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QUEBEC

Life Hon.
Chair., A. R. DECARY

Chairman, L. P. BONNEAU
Vice-Chair., B. O. BAKER
Executive, 3. N. PROULX R. BERNIER

P. H. LANGLAIS C. E. DEMERS
A. LONGPRE M. BERGERON

(Ex-Officio), 3. O. MARTINEAU G. DEMERS
A. E. PARE G. SARAULT
G. PIETTE

Sec.-Treas., ROGER DES.IARDINS
Public Service Board,
Court House,
Quebec, Que.

SAGUENAY
Chairman, A. H. JOHNSTON
Vice-Chair., C. C. LOUTTIT
Executive, F. A. BROWN L. D. LAVENTURE

D. STAIRS H. C. PERREAULT
J. S. TAYLOR O. S. GISLASON

(Ex-Officio), F. A. DAGG F. H. DUFFY
Sec-Treas., W. W. ROBERTSON,

819 Lorraine Street,
Arvida, Que.

SAINT JOHN
Chairman, F. L. DOTY
Vice-Chair., 3. 3. DONAHUE
Executive, H. TOWNSHEND J. G. BISHOP

J. B. ELDRIDGE H. N. DAY
(Ex-Officio), T. C. HIGGINSON

A. G. WATT
Sec.-Treas., D. I. HIGGINS,

30 Elizabeth Court,
Saint John, N.B.

SUDBURY

Chairman, W. S. BLACK
Vice-Chair., L. T. LANE
Executive, T. C. ROBERTSON J. W. SMITH

.1. F. McCALLUM
(Ex-Officio), F. A. ORANGE R. H. MOORE
Sec.-Treas., H. M. WHITTLES,

10 Wembley Drive,
Sudbury, Ont.

TORONTO

Chairman, M. W. HUGGINS
Vice-Chair., K. F. TUPPER
Executive, 3. H. INGHAM R. C. NORGROVE

E. R. DAVIS I. S. WIDDIFIELD
H. FEALDMAN M. P. WHELEN
B. K. WILLARD R. A. MULLER
R. S. SEGSWORTH J. B. YOUNG

(Ex-Officio), M. McMURRAY D. D. WHITSON
W. H. PATERSON

Asst.-Sec., B. K. WILLARD
Sec.-Treas., L. F. BRESOLIN,

c/o Engineering Institute of Canada,
236 Avenue Road,
Toronto, Ont.

VANCOUVER

Chairman, F. M. CAZALET
Vice-Chair., C. P. JONES
Executive, R. F. P. BOWMAN W. G. HESLOP

C. H. MAARTMAN J. T. TURNER
J. C. OLIVER R. E. WILKINS

(Ex-Officio), S. J. deJONG W. O. RICHMOND
H. T. LIBBY

Treasurer, E. S. HARE
Secretary, A. D. CRONK,

658 W. 13th Ave.,
Vancouver 9, B.C.

VANCOUVER ISLAND

ST. MAURICE VALLEY
Chairman,
Vice-Chair
Executive,

T. G. EDGEWORTH
P. E. McILHARGEY

J. U. MOREAU
C. W. KERRY

E. E. COPPING

A. T. FARMER
H. L. NICOLL
J. K. MURPHY
C. M. WILLIAMS

(Ex-Officio), E. T. BUCHANAN
E. R. McMULLEN

Treasurer, L. A. PATTISON
Secretary, G. H. BALCOME

c/o Aluminum Co. of Can., Ltd.,
Shawinigan Falis, Quebec.

SARNIA
K. E. BENTLEY
C. S. PHELPS
G. W. AMES .1. H. DOUGLAS
C. C. BLACKMORE
R. J. RADCLIFFE

(Ex-Officio), R. A. McGEACHY J. R. CONNELL
3. E. KEOUGH J. E. HARRIS
R. SIMARD
T. H. DOBBIN,

City Hall, Sarnia, Ont.

Chairman,
Vice-Chair.
Executive,

Treasurer,
Secretary,

SASKATCHEWAN
E. J. DURNIN
W. G. McKAY
W. F. HAYES K. R. PATTISON
J. A. WEDGWOOD L. T. HOLMES
C. R. FORSBERG J. C. TRAYNOR
A. H. DOUGLAS

(Ex-Officio), W. R. STAPLES K. C. GRAHAM
J. G. SCHAEFFER
JUNIUS JONSSON
R. BING-WO,

2043 Cameron Street,
Regina, Sask.

Chairman,
Vice-Chair
Executive,

Sec.-Treas.,

Chairman, P. F. FAIRFCLL
Vice-Chair., R. C. THURBER
Executive, R. BOWERING J. A. H. CARSON

W. G. McINTOSH A. F. PAGET
(Ex-Officio) A. G. BALLANTYNE

W. A. BOWMAN
Sec.-Treas.. 3. D. ROBERTSON,

521 Kerr Ave.,
Victoria, B.C.

WINNIPEG

Chairman, 3. HOOGSTRATEN
Vice-Chair., X. S. BUBBIS
Executive, L. A. BATEMAN G. W. MOULE

D. M. STEPHENS W. J. PATTON
W. L. WARDROP T. E. WEBER
J. P. C. McMATH T. E. STOREY
STEWART BARKWELL
R. W. McQUADE H. L. DAHL

(Ex-Officio), C. V. ANTENBRING
R. T. HARLAND J. L. CHARLES
C. P. HALTALIN

Sec.-Treas., C. S. LANDON,
P.O. Box 541,
Winni|>CK, Man.

YUKON

Chairman, 3. L. PHELPS
Executive, S. THOMSON C. E. WHITE
(Ex-Officio), M. C. SUTHERLAND-BROWN
Treasurer, K. J. BAKER
Secretary, M. E. ALMSTROM,

P.O. Box 441,
Whitehorse, Y.T.

ONTÁRIO DIVISION

Chairman, A. E. BERRY
Vice-Chair., G. R. HENDERSON
Treasurer, G. R. TURNER
Secretary, G. H. ROGERS
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Reports from the Branches

For Membership and Financial

Statements see pages 266-268

Belleville

During 1955 eight meetings were held,

the minutes of which have 'been filed.

íncluded among the eight meetings was
(he dinner arranged on the occasion of

lhe Presidentfs visil to Belleville. During
his visit, Dr. Stephens spoke ou "Can-
adas Development and Haudling of

Resources". Aiuong the subjects covered

by the papers given during the year were
"ínstrumentation", ''The Application of

Electronics in the Toronto Stock Ex-
change", "Engineering Standards'', "Pipe
Organs", "Investments" and "Mineral
ftesources of Hastings County".
The October meeting took the form

of a plant tour of the Canada Cement
Company operations ai Point Anne.
The second half of a Professional

Development Course in business ad-
ministration, consisting of a further 20

lectures sponsored by the Belleville

Brandi in co-operation with Q\ieen's

Badversity, was held during the fali and
winter of 1955. Approximately 50 people
were enrollod in the course and attend-
ance ran above 90 per cent on the aver-

age indicating its popularity.
The Brandi sponsored a $25.00 prize

to be given to the Grade XIII student
at the Belleville Collegiate Institute and
Vocational School who plans to take an
engineering course and who had the
highest 6tanding in English. Álgebra,
Trigonometry, Geometry, Physics and
Chemistry. This prize was won by Gary
BTall and was presented by C. H. Lusk
at the Commencement Exercises at the
Collegiate on October 28.

Border Cities

Meetings were quite varied during the
past year. Field trips were the most
popular and therefore the best attended.
Brandi members toured the CKLW T.V.
Station in January. and in February
welcomed the president of the Institute
on his visit in Chatham. Dr. A. E. Berry,
sanitary engineer, was guest speaker at a
dinner meeting in March ; and R. N.
Scott spoke on "The Port of Windsor
and the St. Lawrence Seaway" at a
dinner meeting in April. The last meet-
ing before the summer months was a
field trip through the Ford Motor Co.
of Canada Ltd. engine plant.
In the fali the meetings began with

a tour in September of the Canadian
Rock Salt plant. This was followed by
the annual dinner dance in October, and
the showing of the Leonardo da Vinci
hlm in November. The annual meeting
took place in December.
The Ladies Auxiliary, with a mem-

bership of 94, lias had a very successful

year. The interest groups have pro-
gressed favourably and are accomplish-
ing the goal of promoting friendship
among members.
The Border Cities Brandi has had

active representation this year on the

Senate of Assumption University, as

vvell as on the Educational Council of

Windsor. New representatives have been
appointed to both of these offices.

Brockville

Nine meetings were held by the Brock-
ville Brandi during the year, including

the annual meeting on December 8

1955.

On December 7. 1954, the annual

meeting of the Brandi was held in Pres-

cott. The guest speaker on that occa-

sion was Col. L. F. Grant, field seere-

tary of the Institute.

The January, 1955 meeting took place

at Phillips Electrical Co. Ltd. Dr. G.
M. Mahoney of Montreal spoke on the

place which psychology holds in indus-

try. At the February meeting Dr. W.
M. Campbell, director of the chemical

engineering branch of Atomic Energy
of Canada Ltd. discussed "The Chemi-
cal Factors in Atomic Power".
On March 10 Judge D. E. Lewis

addressed the Branch members in Brock-
ville on lhe subject "Town Planning":

and on April 19, R. W. Foster-Pegg of

McGíll University spoke to the Branch
in Prescott on "Solid Fuel Turbines''.

At the May meeting in Brockville W.
D. Sinclair of the paint and varnish

division of Canadian Industries Limited
discussed "Effective Use of Colour in

the Home"; while at the September
meeting Ian McNab of General Motors,
Oshawa, addressed the meeting at the
Maitland Works on "The Car of To-
niorrow".
On October 15 Branch members and

their families made a tour of the R.C.A.
Victor radio and television plant in

Prescott ; and on December 1 thev
attended a showing of the "Leonardo da
Vinci" film at the Maitland Works.

Calgary

The year 1955 was a very active one
for the Branch. Eight evening meetings
were held during the year, including a
joint meeting with the Chemical In-
stitute of Canada, and a joint dinner
meeting with the Association of Pro-
fessional Engineers of Alberta.

The annual smoker was held in the
Fali. As usual, this was a very informal
get-together and was an excellent way
to start tho fali meetings rolling.

For the final meeting of the year the
Kiaiich was honoured by the visit of
the presidential party, Dr. R. E. Heartz,
Mis. Heartz, and Dr. L. Austin Wright
The annual "Slide Rule Soirée" was

held again in February and was once
again a tremendous success with about
330 in attendance. This annual dance
has become one of t-he highlights of the
activities with the members and their
wives pooling their talents to put on a
lively and amusing floor show.
The regular Monday luncheon meet-

ings were as successful as ever with both
interest and attendance at a high peak.

Cape Breton
During 1955 seven gatherings were

held, four of which were regular dinner
meetings in the Isle Royale Hotel in
Sydney, N.S. The average attendance at
the regular dinner meetings was ap-
proximately 35.

Highlighting the year's activities was
the ladies' night on the occasion of the
visit to the Branch in September of the
president. Dr. R. E. Heartz. Accom-
panying the president were Mrs. Heartz,
and the general secretary, Dr. L. Austin
Wright. Unfortunately Dr. Heartz had
to leave the meeting early to make
flight connections.

In April the Branch was invited to a
display performance by the local Re-
serve Army Engineers Corps, and was
afterwards entertained in the ofHcers'
mess.

The annual lobster party was held in

June and attended by 48 members and
guests. Although the occasion was mar-
red by poor weather, those who at-

tended enjoyed themselves immensely
and were grateful to the chairman, M.
R. Campbell, for the use of his sum-
mer home.
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Ai the Brsl regular dinner meeting in

March members heard an informative

leeture on "T.V. Transmission and Re-

ception" bv R. J. Norton, chief engineer

of T.V. station CJCB in Sydney, N.S.;

ulule at the May meeting J. Russell,

chief mechanieal engineer of the Domin-
ion Coal Company spoke on "The

Dosco Downdraft Furnace". In Novem-
ber Mr. Hynes of E. W. Playford

Limited, Montreal, addressed lhe Brandi

on "Industrial Applications of Electrical

Heating". At the last meeting of the

voar H. N. Bacon spoke on "Segregation

ia Large Forging Ingots".

Central British Columbia
The Central British Columbia Branch

covers the south central portion of Brit-

ish Columbia. Since the economy of

the area is chiefly based on the primary

industries such as agriculture, logging

and mining, a large proportion of the

Branch membership is engaged in fields

of engineering connected with these in-

dustries.

There are four main centres of popu-

lation within the area actively served

by the Branch: Kamloops, Vernon,

Kelowna and Penticton, and Branch

meetings aro rotated a m o n g these

centres. The Branch also takes in a

large area in north central British

Columbia. but members in this area are

not able to attend Branch meetings and

are classed as non-resident members.

During 1955 five general meetings and

four executive meetings were held with

an average attendance at general meet-

ings of betwen 25 and 30. Ali the meet-

ings were dinner meetings and were

held jointly with the Central British

Columbia Branch of the British Colum-
bia Engineering Society. In addition to

Branch business, the meetings usually

featured the presentation of a talk or

film.

Cornwall
An attempt was made to diversify the

type of meetings this past year. Meet-
ings arranged included one luncheon

meeting. a ladies' night, two buffet sup-

pers, and full dinner meetings. Gener-

ally. this arrangement proved satisfac-

tory with an average attendance of

approximately 40 per cent of the total

membership.
The membership of the Cornwall

Branch has increased to 81 from the

1954 levei of 53. This increase has been
brought about mainly by the influx of

engineers on the hydro development and
by an increase in the number of Branch
Affiliates.

High school students, expressing
_
an

interest in engineering as a profession.

were permitted to accompany prac^is-

ing engineers on the job for one day

to see for themselves what sort of work
engineers do. Following this. special

arrangements were made with the

Hydro-Electric Power Commission for a

tour of the power development site.

A committee has been established

which has set up a bursary for high

school students about to enter univer-

sity. This is called the Colonel Mag-
wood Bursary, and the administrating

committee consists of D. Giles, T.

Hawkes, \Y. Nesbit. and the Branch
chairman. It is hoped that the first

presentation of the bursary will be made
in 195(3.

The Cornwall Branch was invited to

assist the Township of Cornwall ia

reconciling the many differences of

opinion which arose from the necessity

of relocating Highway 401 and the
C.N.R. through-linc. The Branch was
able to make some contribution toward
clarifying the situation.

Corner Brook

The year 1955 has not been a very
active one for the Corner Brook Branch.
Only one business meeting was held
and that was not too well attended. We
had one technical meeting when a paper
on "Surveys of Power Potentials in La-
brador" was presented by the late Eric
Hinton. m.e.i.c. The meeting was well

attended and thoroughly enjoyed by ali

present.

It is with regret that we have to
record the death of Eric Hinton, one of

the founders and the first chairman of

this Branch. He was a great engineer, a
fine citizen and a beloved friend.

On September 21. 1955 the Branch
was honoured by a visit of the president,

Dr. R. E. Heartz. Dr. Heartz was ac-

companied by his wife and the general
secretary, Dr. Wright. Some 45 members,
their wives and guests attended a dinner
meeting at which Dr. Heartz was guest
speaker. After the dinner the members
and guests enjoyed a period of dancing.
The visit was thoroughly enjoyed by ali.

This Branch looks forward to a more
active year in 1956.

Eastern Townships

The Eastern Townships Branch held

eight meetings during the year 1955. The
first meeting in January took the form
of a tour to the St. Lawrence Corpora-
tion in East Angus in which 35 members
participated. At the February meeting
A. T. Roblin of Imperial Oil Co. Ltd.

addressed a meeting of 40 on "The
Future of the Oil Industry in Canada";
while at the March dinner meeting
which was attended by 50 members Leo
Roy of Hydro Quebec spoke on the

Bersimis power development.

Two films were shown at the April

meeting attended by 25 members. Both
films, supplied by Canadian Ingersoll-

Rand Co. Ltd. and International Har-
vester Co. Ltd. depicted engineering
activities on the Kitimat project. The
annual meeting took the form of a

ladies' night which took place at Hovey
Manor in North Hatley. Over 100 per-

sons were present.

In October 30 members made a tour
of the Lake Asbestos Corporation at

Black Lake; and in November Lorne
Wiggs, president of the Corporation of

Professional Engineers of Quebec, ad-

dressed a joint dinner meeting of mem-
bers of the Corporation and the In-

stitute. Sixty-five were present on this

occasion. At the December meeting 120

members and their ladies attended the

showing of the "Leonardo da Vinci" film.

Edmonton
The Edmonton Branch held 14 activ-

ities during the year of 1955. These
activities consisted of eight dinner meec-
mgs, three evening meetings at the
University of Alberta and one plant
tour; the average attendance of these
twelve activities was 82. The two annual
highlights of the year again took the
form of the annual picnic where there
were over 300 in attendance and the
annual dance which had an attendance
of 358.

Fredericton

Eight general meetings were held
during the year. In February a joint
dance was held with the University Stu-
dent Engineering Society. In October
a joint meeting was arranged with the
Maine Section of the A.S.C.E. and was
held at Loring Air Base, Limestone,
Maine. Although a general meeting with
the E.I.C. President was not possible,

he did arrange to address the Student
Society and have luncheon with the
Branch Executive.

Total membership has increased dur-
ing the past year.

Halifax

During the year several local speakers
presented papers on subjeets or projeets

of special interest in this area. There is

room for some highly technical papers
offering information helpful to engineers
in local industry.

Meetings this year were held at vari-

ous places throughout the city, rather
than at a hotel exclusively. This variety

in meeting places appeals to the mem-
bership.

There have been some resignations

and a few removais due to non-payment
of dues. Engineers in the Armed Serv-
ices are increasing in number due to the
greater technical nature of defence work.
A closer liaison between these engineers
and the Branch will doubtless stimulate
interest in Branch membership.
A committee to establish by-laws or

regulations to aid the Executive in

carrying out its duties was formed. This
committee. consisting of four members,
was to submit its recommendations to
the membership before the next annual
meeting.
The year ended with finances in a

good state. A budget was prepared dur-
ing the year to serve as a guide in

spending. Income was augmented by a

surplus from the dance in honour of the

presidenfs visit.

The Engineers' Wives Association is

well established. It is of great assistance

in the social activities of the Branch
which serve to maintain a high levei

of general interest among the members.
During the year a joint conference

was held with some members of the

Council of the Association of Profes-

sional Engineers in connection with pub-
lic relations and publicity for the en-

gineering profession in this area. This
resulted in the formation of a committee
under the chairmanship of R. F. Mc-
Alpine.
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It is hoped that Confederation which
is being given a good deal of study will

come into being very soon. Fortunat ely,

we have few, if any, differences to work
out in this area with the Association.

Thanks are extended by the Branch
to the various members of the Execu-
tive Committee for their fine co-opera-
tion this year, and particularly to execu-
tive members from out of town who
attended most of the meetings. Special
mention must be made of the work of
the seoretary-treasurer, W. D. Pippy,
who revised the Branch files and
methods to provide a better service for

the members, and to the Branch news
editor, F. H. Tremain, who handled ali

newspaper reporting and items for the
Engineering Journal. The work of the
various committees and their chairmen,
and their assistance to the Branch and
especially the Executive. is appreciated,
as well as the help of the councillors
and members who served with the Exe-
cutive in an ex-officio capacity.
During the year 1955 the Professional

Development Committee, in co-opera-
tion with St. Mary's University, spon-
sored a course in "Effective Public
Bpeaking".

This course, which comprised a series

of 12 lectures commencing on January
11 and concluding on March 29, had a
total registration of 27 members.
Although it was felt by the Committee
that the type of course offered would
prove to be quite popular with the
members. average attendancc through-
out was approximately 70 per cent.
However, this figure is partially offset
by the fact that the weather on several
lecture nights was extremely inclement,
plus the additional reason that the par-
ticular work of some of the registrants
from time to time required their absence
from the city.

In summing up the Professional De-
velopment Course for 1955 there is

every justification in stating that the
course offered an excellent lecturer with
first -class material which was presented
with a good understanding of the groups
immediate and future requirements.
Although it is realized that there are

perhaps good reasons why the Branch
should conduct its Professional Develop-
ment Courses entirely as an E.I.C. mem-
bership group, it is felt at this time that
there is too much to lose. Three or four
years' experience in Professional Devel-
opment work has indicated that by a
large márgin the courses most asked for
are those covered by the broad subject
of "Business Management''. In our very
first year of operation, when a series of
lectures was held covering a variety of
subjects, lectures dealing with Finance,
Investment, etc, commanded the great-
est interest by a wide margin.

For these reasons it is felt that by
associating the Professional Develop-
ment Course this year with St. Mary's
the Branch may take advantage of the
excellent opportunity afforded in their
series, "Background for Investment". It
is to be pointed out that. some of the
lecturers for this series will be men from
other Canadian cities who would not
normally be available to the Branch as
an independent group.

Hamilton
During 1955 records show that Branch

membership has increased slightly from
465 at December 31, 1954, to 474 at

December 31, 1955. There was an in-

crease in the Júnior classification. but it

is partially offset by decreases in Stu-
dent and Member classifications.

Six meetings and a plant tour were
held during the year and were well at-

tended, with the exception of the
November dinner meeting. It appears
that Hamilton Branch dinner meetings
other than the annual dinner meeting
will not be successful either financially,

technically, or socially, because of small
attendance.

The Engineers' Ball held in October
was again well attended and was finan-

cially successful in that the Branch
almost broke even on it.

Seven committees deserve special

mention this year: The Students' and
Juniors' Papers Competition Committee
was successful in providing an interest-

ing Students and Juniors Night, with
four contestants. The Ball Committee
is to be congratulated for a very suc-

cessful social function enjoyed by 186

couples. The Budget Committee pro-

duced a forecast which regulated spend-
ing and produced a surplus foi' the year's

activities. The Professional Development
Program Committee produced a very

successful program attended by many
Students. Juniors and Members, as well

as by A.P.E.O. Members.
The Program Committee which ár-

ia nged a very interesting and varied

program of meetings and a field trip

are to be congratulated for its work.

The Technical Sections Committee is to

be congratulated for its work in gather-

ing iníormation on the various Tech-
nical Sections operating in other

Branches and for its work in preparing

a questionnaire. The Attendance Com-
mittee is to be congratulated for reviv-

ing lho Telephone Squad and obtaining

attendance estimates for meetings. The
Branch News Editor is to be congratu-

lated for the excellent press, radio and

T.V. coverage he has been successful in

providing for the meetings.

The passing of H. S. Phillips and E. P.

Muntz is here recorded with regret.

Kitchener

Membership in the Kitchener Branch

lias increased by ten per cent. Field

trips create the most interest. along with

good general technical papeis on current

engineering topics, such as the St. Law-
rence Seaway project. The pattern of

meetings has been fairly well established,

anil it is felt that this pattern will be

adhered to for some time to como.

Attendance at the general meetings has

been quite gratifying, and if meetings

continue to be of interest, attendance

may be expected. Social functions have

been quite successful.

Kitchener Branch members are keenly

interested in the prospect of unification

with the Association of Professioml

Engineers of Ontário and hope that it

may be accomplished during 1956.

Kingston

The major activity for 1955 was a

drive to enroll Queen's students m the

Institute. This drive took the form of

meetings with representativos of student

societies, and also the writing and mail-

ing of the pamphlet, "So You Want To
He An Engineer". As a result of this

drive 94 Student Members were enrolled.

In addition, eight monthly meetings

were held, the highlights being the

annual general meeting in June and a

joint dinner meeting with the Chemical

Institute of Canada and the Kingston

Motallurgical Societv. Meetings were

held at the R.C.E.M.E. School, The
Royai Military College, and Queen's.

Kootenay
The 1955 activities of the Branch were

highlighted by two plant tours; one

through the Kaiser Aluminum Plants at

Spokane, Washington; and the other,

through the Canadian Pacific Railway

Diesel Shops at Nelson, B.C.

The tour in Spokane started at 10

a.m. on April 16. 1955, at the Trentwood
Rolling Mill Cafeteria where the mem-
bers were welcomed by Marvin L. Lee,

works manager, and shown a rilm "Take

a Look at Tomorrow". The remaining

part ot the morning was spent in tour-

ing the rolling mill. At noon the mem-
bers were guests of Kaiser Aluminum at

a Luncheon in the Trentwood Cafeteria.

Afrer lunch, immediately leaving by car

for the Mead Reduction Plant, members
were again met by officials of Kaiser

Aluminum, who conducted them through

this part of their operations.

The members journeyed to Nelson by
<ar. and were met at the C.P.R. station

by George Fyke. divisional engineer.

Canadian Pacific Railways. and W, S

.'acksun. Nelson representativo on the

Branch Executive. The tour took in the

various departments of the shops, and
two of the huge diesel locomotives,

which happened to be in the shops for

routine maintenance checks. The tour

was followed by dinner in the Round-TJp
Room at the Bus Depot, a short bu.-i-

ness meeting, and a talk by G. Fyke
on the eoonomic and engineering aspeets

of switching the Kettle Válley lino from

steam loeomotive to diesel operation.

In addition to the above tours, a total

of six regular dinner meetings, ificluding

one business meeting, anel seven Execu-
tive meetings were held during the year.

The business meeting was a new ven-

ture, but judging by the attendance and
interest shown. it will probably be a

regular feature for the Branch, as it

em ihasizod again that the members are

vitally interested in the affairs of the

Instituto.

An advanced Professional Develop-
ment Course was sponsored by the

Branch for the first time. The course was
a follow-up to oarlier Professional Devel-
oement Courses, and eonsisted of five

meetings starting in October. Each meet-
ing was devoted to a study of a case

history in lmman relations. and proved
very popular with those taking part.

While the Branch had a full and
varied program, the members were,
however, disappointed in noi having a

presidential visit this year. as it always
seemed a fitting event to end a success-

ful year.
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Lakehead
During 1955 seven general meetings

were lield. The topics of addresses given
covered a variety of subjects incíuding
the "Lakehead College of Arts and
Science". "Cast Iron Pressure Pipe", and
' rhe Influence of American Capital in
( '.inada" aml "Malting Processes''. Two
other meetings were cancelled due to
weather conditions and will be held
during 1936.

Professional Development Courses are
still in the planning stage; however, they
are due to start in the early part of
L956. Also group technical meetings in

the electrical íield are due to start in
1956 on <*» trial basis.

The Student Guidance Committee
continued with programs similar to past
years by giving papers and holding dis-
cussion periods with the High School
students and the University students at
the Lakehead Technical Institute.

Lethbridge
The Lethbridge Branch held during

1955 five regular meetings at which the
average attendance was 40; two special

meetings with an ave/age attendance of
87; one field tour attended by .30; and
six executive meetings with an average
attendance of seven.

The year was highlighted by a joini

meeting with the Montana Section of
the American Society of Civil Engineers,
and by a field trip to Calgary Power
Limited Bearspaw Dam. a hydro-electric
development near Calgary, and to the
Imperial Oil Companys refinery at Cal-
gary.

In April some 2o members of the
Montana Section oí A.S.C.E. from Greaí
Falis. Billings. Helena. Missoula, and
Tiber Dam, Montana. joined the Leth-
bridge Branch for a joini dinner meet-
ing and ladies' night. Following the
meeting a dance was held and the total
attendance of 108 made it the largest
Engineering Institute meeting held in

Lethbridge in recent years at least. The
following day the Montana engineers
and members of the Branch vi-ited St.

Mary'.-: Dam, a large irrigation reservoir
and dam near Lethbridge which was
constructed under P.F.R.A.
In September a number of the mem-

bers and their wivcs visited two separate
developments at Calgary. In the morn-
ing Calgary Power Limited conducted
a tour of its hydro-electric generating
statíon at Bearspaw which is at presenjt
lhe only large hydro development on
the prairies of Southern Alberta. Fo'-
lowing a luncheon provided by Calgary
Power Limited, Imperial Oil Limited
conducted a tour of its Calgary refinerv.
During both the April and September
events the Branch was favoured by go.xl
weather.

A ladies' night was held in December.
The attendance of (iõ members and their
wives during this busy season indicated
the continuing popularity of thesc social,
'is wel! as cultural events.

Branch membershin was reduced by
some 11 members during 1955, due main-
ly to the transfer of P.F.R.A. personnel
unon completion of certain projects in

the Lethbridge district.

Lethbridge Branch meetings were ali

dinner meetings. Community singing

and some special musical entertainménc
were provided at each meeting in addi-
tion to the main program. Mr. and Mrs.
George Brown, who have been provid-
ing dinner music and accompaniment
for the meetings for some 30 years. were
again able to favour the Branch with
their presence at every meeting during
1955.

Lower St. Lawrence
The Branch held three Executive

meetings and four general meetings dur-
ing the year.

On September 12 and 11! the President
and Mis. R. I'",. Heartz mel the engineers
of the Branch at two different meetings.
one held at Seven Islands and one at

Etimouski. Mr. and Mrs. Dunsmore, .1.

Martineau and the General Secretary
accompanied the President io ihc meet-
ing held ai Rimouski. Mr. McLaren
from Quebec City. our former president
and Mrs. McLaren attended the meeting
also. Refreshments were sen ed at the
Hotel St-Louis, followed by a banquet
and a dance.
On November 29. the Branch members

attended a prescntation of four films
loaned to the Branch by Georges
Demers. m.EJ.c. These films were leascd
to Mr. Demers by "La Seciété des
ingénieurs civils de France".

Moncton
During the year, a total of seven

meetings, incíuding the annual meeting,
was held. On January 17. a paper on
"Industrial Instruments" was read by
Gordon Frey. "Civil Defenee" was the
subject of an address on March 21.

given by Daniel Billing. co-ordinator of

Civil Defenee for the Moncton area.

Nomination of Branch officers took
place at the meeting of April 18. and
lhe annual meeting was held on Mav
16. M. E. Endicott spoke on "Oil Weil
Exploration in Albert Oountv" on Sep-
tember 20. President R. E. Heartz and

• Mrs. Heartz and the general secretary.
Dr. L. Austin Wright. were entertained
by the Branch Executive and their wives
on the evening of Sfeptember 28.

"A survèy of the Moncton Water
Supnly" was the subject of an address
by William Godfrey on October .'(1. The
final meeting of the year was held on
November 21, and took the forni of a

mixed "Oyster Frolic". At this meeting
the Leonardo Da Vinci film was shówri.

Montreal

Program activity of the Montreal
Branch lias been held at a high leve]

throughout the past year. Technical sec-

t.jons developed of recent years have
maintained their vigour and individual-
ity. Some 43 meetings have been held
under the sponsorship of lhe various
technical sections. The traditional pro-
gram of Thursday night meetings de-
voted to the presentation of papers of
broad inferest was also maintained.
Nineteen meetings of this nature were
held.

The policy of maintaining close rela-

tions with Sister Societies by joint pro-

gram activity with the corresponding
Technical Section of the Program Com-
mittee was followed throughout the yi ar.

In addition E. R. Smallhora was ap-

pointed by the Executive to represent
the Branch on the local committee of

the American Concrete Institute charged
with the responsibility of arranging a
regional meeting of that society in

Montreal during 1950.

Branch membership now stands at

4.205. an increase of 116 over the previ-

ous year. This increase in membership if

most gratifying. The Executive has been
aware foi' some time. however, of a fali

o ff in student enrolment and step- are

being taken to offset it.

A consultatory panei for undergrad-
uate engineers was established. The
membership of this panei is made up of
sénior men in the engineering com-
munity who have indicated their will-

ingness to provide advice and guidance
on a private interview basis to those
undergraduates who desire it. APProv'ed

procedures for judging undergraduate
prizes and awards have been developed.
Three forums were held for high school

graduating classes^—one in English and
two in Freneh. A total of more than 600
students attended these meetings. In ad-
dition. career symposia speakers for

Lower Canada College and Lachine High
School were arranged.

Assistance was afforded the Júnior
Section with their efforts to formalize
their by-laws. The tftsk has now been
completed. The status of Ex-officio

member of the Branch Executive has
been extended to the chairman of the
Júnior Section. thereby establishing him
as a voting member. One of the changes
in the organizai ion will be an increase

in the number of Councillors from six

to fifteeu. This step is being taken with
a view to providing more assistance in

the organization of its many activities.

During the year a new method of

handling publicity was organized. Ob-
servation of results achieved lead to the
view that the use of a retained publicity

man, as had been done in 1955. should
not be continued. The new form of
activity for the Publicity Committee
consists of achieving direct contact with
most of the local newspapers and of

writing the press communiques them-
selves.

The continued growth of the Branch
and increasing complexity of its activ-

ities have made it apparent that the
practice of holding Executive meetings
betwetn the close of the business day
and dinner do not provide surfioont

time to deal with the agenda. The Ex-
ecutive now has dinner together once a
month followed by a full evening meet-
ing. The results have been most gratify-
ing. Attendance has improved, full dis-

cussion holding to prompt decision has
been made possible. and in consequence.
pending items have been redviced to a
minimum.
The Entertainment Committee. under

the chairmanship of Leo Schany. lias

centinued its usual excellent and efficient

work. Two hundred and seventeen guests
attended the Annual Dinner Dance. The
Oyster Party, held tlrs year under the
joint sponsorship of the Sénior and
Júnior Sections. was a lume success. A
pre-Christmas reception for the more
than 100 members of the many commit-
tces of the Montreal Branch was given
by the chairman of the Branch. The En-
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tertainment Comiaittee provided re-

freshments and food for several meetings
of the Technical Sections throughout
the year as well.

Nipissing and
Upper Ottawa Branch

During the year 1955, the Nipissing

and Upper Ottawa Branch held seven
business meetings and two plant visits.

In May a tour was made of the R.C.
A.F. Depot at North Bay. where the

members were shown what Canada has
in the way of air defence; the CF-100
fighter. In October the Branch paiol a

visit to the newly completed Otto
Holden Generating Station (La Cave)
at Mattawa. For those who are not
employed by the Ontário Hydro it was
very interesting and instructional.

The only other meeting worthy of

note was the Students' Night. In March
the Branch invited as guests the district

liigh school students who indicated that
ihov were potential engineers. During
the cvening several speakers oullined the
various aspects of engineering and help-
ed those students with their decision.
It was felt that this should be an annual
Branch affair.

The Branch is looking forward to a
good year iu 1956. There are prospective
members in view. Meetings are becom-
u

i

lí oi considerable value to the mem-
bers.

Niagara Península

During the year eight general meetings
were held. In January at the evening
meeting in Niagara Falis. Charles Eder
of General Motors, Oshawa, presented
two films, "Look of Things", depicting
the styling and designing of automobiles,
and "Sand and Flame", íllústrafcing the
manufacture of glass. Mr. Eder dis-

cussed these films and other aspects of
automotive design.

The March meeting took the form of
a dinner meeting in Niagara Falis. The
fuest speaker was Jasper H. Ings who
showed colour films faken during the
time he was in Pakistan for H. G. Acres
and Co. Ltd. In April the members
were conducted on a tour through Hor-
ton Steel Works Ltd. in Fort Erie.
Afler dinner they enjoyed an illustrated
talk by C. A. McDonald. Interesting
points of design with regard to flat boi-
tom tanks. overhead tanks. and pressure
vessels were discussed.

A dinner meeting was arranged in May
in Niagara Falis. This was the annual
paeeting and Ladies' Night at which Mrs.
Hazel Hardstone of T. Eaton Co. Ltd.
spoke of the historv and manufacturo
of chinaware. She brought with her a

wide selection of china to illustrate the
various types available throughout the
world. In September an evening tour
was arranged through the planl of Pro-
vincial Engineering Ltd. in Niagara
Falis. Fabrication and ho1 dip galvaniz-
ing of steel transmission towers, T.V.
powers and sub-stations were in progress.
D. A. Barnum afterwards discussed the
various aspects of the design and manu-
facture of the above products.

The October meeting took the form of

a tour through the Port Colborne plant

of Canada Cement Co. Ltd. After dinner

in the plant cafeteria members were able

to discuss points of interest with J. B.

Hanly, plant manager, and with repre-

sentatives from the technical sales

division. A joint dinner meeting with

the Niagara Chapter of the Association

of Professional Engineers of Ontário was
held in St. Catharines in November. A
panei, including eight members of the

Planning Board of the City of St. Cath-
arines Planning Area, discussed various

phases of town planning.

A joint meeting of the Hamilton,
Kitchener, and Niagara Península

Branches was arranged at Hamilton to

meet the president of the Instituto on

February 25. The Niagara branches of

the Association of Professional Engi-

neers and the Engineering Instituto

sponsored their second annual Engineers'

Ball on October 7. It was a successful

event.

Northern New Brunswick

The year 1955 can be expressed as

successful for the Northern New Bruns-

wick Branch. A total of eight meetings

were held, five general and three execu-

tive with an average attendance of

about 50 per cent. Membership, how-
ever, has shown a drop from a total of

71 to a total of 64, although it is

believed that nearly 100 per cent of the

elisible engineers in the area belong

to the Engineering Institute.

The first general meeting of the year

was held in Campbellton on March 11.

Two speakers were heard during the

evening, both Members of this Branch.

The first was A. R. Bonnell, whose
paper was entitled "Some Problems of

Highway Design in the Province of New
Brunswick". Following a discussion

period, the second speaker, J. O. Flower,

spoke on "The Care and Breeding of

Tropical Fish"; this topic was also fol-

lowed by an informative discussion.

The next meeting was held in Bat-

hiirst on April 29. At the conclusion of a

short business meeting the members
thon joined invited guests at the show-
ing of lhe film. "Leonardo da Vinci".

The Annual Meeting of the Branch,

a "Ladies' Night", was held at Kent
Lodge in Bathurst during the evening

of June lí. This was a dinner meeting
with a brief business session including

the installation of new officers. The
guest speaker, A. M. Glendenning, mine
superintendenl of Brunswick Mining and
Smelting Corporation Limited, gave a

detailed description of his Company's
operations and future plans in the Bat-

hurst area. A dance followed the dinner

to complete a very pleasant evening.

Branch aetivitiea resunJèd in the fali

with the occasion of the visit to the
Branch of the Institute president, Dr.

R. K. Hoartz. and the general secretary,

Dr. L. Austin Wright. This also was a
dinner meeting and a "Ladies' Night"
which was ooncluded by a dance.

The final meeting of the year in-

cluded an interesting tour of parts of

the R.C.A.F. Station at Chatham on
November 4. Permission for the mem-
bers to visit the Station was kindly
given by Group Captain M. E. Pollard,

the Commanding Officer. Following the
tour those attending gathered at the
local Golf and Country Club for a

general meeting.
Due to the distances between centres

encompassed by this Branch and also

due to the difficulties encountered in

travelling during the winter months few
activities beyond Branch meetings were
attempted this past year. Interest in the
Institute remains high, and it is expected
that 1956 will be another successful year.

North Eastern Ontário

Four Branch meetings were held in

the year. In January Mr. Swindon of

Inter-County Gas Line, and Mr. Woods,
of Conversion Surveys Limited, spoke
to the group in Kapuskasing on the
problem of distributing natural gas.

A special meeting was held in May
to hear a report from Councillor C. W.
Boast on the progress toward Confed-
eration.

Mr. Fowlor. an electrical engineer
with extensive experience in índia,

spoke to a Branch meeting in Iroquois
Falis on his experiences abroad.
The annual Branch meeting was held

in Iroquois Falis on October 8, 1955.

A. M. Lount. a consultant in pre-stressed

reinforced concrete design, spoke to the
group on the place of pre-stressed con-
crete and its advantages. Prior to the
meeting the large ice area, using pre-

stressed concrete members, was inspected.

The Western Section (Smooth Rock
Falis, Cochrane, Kapuskasing) had a
particularly active Professional Develop-
ment Group. Courses included inven-
tion and public speaking. The latter

course is continuing. Western Section
meetings presented a talk on statistics

by R. H. Stafford, and a discussion of
the principies and application of fluid

drives in industry. Of timely interest
locally was a paper, "Method of In-
creasing Rainfall by the Use of Silver
Iodide in Ground Generators", by B. A.
Powers.
A membership spread out over many

miles, and relative remoteness from a
source of speakers qualified to talk on
subjeets of interest to the members as
a whole, remain the two major prob-
lems besetting the -Branch.

Ottawa
In reporting upon the work of tho

Branch during 1955. the Management
Committee must first record, with un-
usual regret, the passing of the Secretary
of the Branch, Gordon A. Sutherland
on December 5. The year took also a
heavy toll of more sénior members in-
cluding past-Chairman J. L. Ranni<-
(1924), and R. W. Boyle (1935).
The Branch has had an active year

of operation, having held 14 reasonablv
well attended meetings. With its total
membership now approaching 1,000, the
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MEMBERSHIP
Resident

Hon. Members 2 5 3 1 4

Members 22 32 57 25 281 43 28 15 32 27 282 71 284 167 21

luniors 7 24 95 15 168 16 16 13
. 23 35 271 25 76 233 35

Students 4 10 11 7 23 4 3 8 12 79 68 67 56 7

2 1 2 3

Total '.;v . ; .. 33 70 168 47 473 64 44 31 63 74

—
Do i 164 431 460 63

Non-Residenl

Hon. Members-

.

1 2

Members 1 4 15 4 15 5 2 29 9R 21 50 1

•luniors 1 5 11 30 4 8 4 2 30 37 10 24 3

Students 7 5 8 2 8 6 7 14

.-\miidieí> 1 1

Total 2 17 33 4 53 9 16 8 4 ti7 71 38 88 5

Grand Total Dec. 31st, 1955 35 87 201 51 526 73 60 39 67 141 708 202 519 465 63

35 83 191 69 517 85 54 46 53 155 702 190 504 465 70

Bianch Affiliates, Dec. 31st, 1955 3 2 6 46 24 15 9 22 6 9 9

FINANCIAL STATEMENT
Balance as of Dec. 31st, 1954 90 19 328.33 648 36 66.37 726 01 482 58 294.61 138 01 12(1 65 t 583.08 1 j

'

— 177 RR R^R 71 308 1

1

361 19

Incorri e

Rebates froni K.I.C. Hq 72.85 252.90 544.50 202.90 351.27 57.00 172.80 121.20 245.70 439.80 297.60 379.10 300.46 982.44 140.40

Payments by Prof. Assns lil.20 1,101.02 162.60 1,324.07 965.65

102. 0C 67.49 492.00 210.00 107.10 32.00 193.lt 88.00 76.00 47.00

Interest 39.40 5.62 14.11 6.00 62.07

Miscel laneous 234.25 468.7), 237.91 148. 94 201 .8í 803 . 22 2.0Í 784.43 873*11 29.37

Total Income 134.(15 589.15 1,013.23 508.30 2,132.63 1,496.15 279.90 323.05 277.70 1.441.74 1,725.78 1,163.53 2,145.26 1.149.88 187.40

Disbursements

Printing, Notices, Postage(f). . . . 17.15 121.35 210.44 9.20 775.31 43.85 22.20 10.00 37.66 73.46 1,048.08 61.61 453.36 383.41 30.29

General Meeting Kxper.se 2) 20.00 184.75 229. 7( 320.5Í 261. 1C 73.15 20. Of 69. Of íínn rtfbOU.UO 924.84 133.52 -4.W
Special -Meeting Kxpensc 3* 75.85 243.80 468.00 227.48 1,520.90 317.08 63.70 1,289.75 279.54 ,331.63 311.37

Honorarium for Secretarv 83.10 100.00 75.00 237.50 25.00

Stenographic Service 10 00 25.00 5.00 6.00 10.00 4.00 124.51 25.00

Travelling ExpensesG 30.00 35.00 13.15

Subs. to other organizations. . .

.

76.00 20.00

Subs to Th" Journal 34.00 8.00 36.00 48. Of 53.75 8.00 16.00 16.30

Special Kxpensep» 70.30 5.00 161.90 220.25 1.96 24.13 100.00

Miscel .;...<'< ius 32.36 28.05 66.50 13.92 2.00 8.80 6.90 16.80 52.73

-

195.14 59.05

Total Disbursements 113.00 616.26 1,033.44

S0.81

400.75 1,449.49

683.14

1,654.67

168.52

153.35 355.08 123.21 1,605.76

164.02

419.06

1,751.67 1,126.93

36.60

1.959.48 1,053.35 70.5S

Surplus or Deficit 21.05 27.11 107.55 126.55 Si.OS 154.49 26.89 185.78 96.53 116.81

Balance as of Dec. 31st, 1955 117.24 301.22 628.15 173.92 1,409.15 324.06 421.16 105.98 275.14 1,529.43 414.48 1,044.4! 404.64 478.00

©Includea general printing, meeting notices, postage, telegraph, telephone and stationery.

©Includes rental of rooms, lanterns, operators, lantern slides and other expenses.

(j Includes dinners, entertainments, social functions, and so forth. («Includes speakers, councillors or brandi officers. tAdjusted to corrcct revision of 1953 figures.
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the Branches as at December 31, 1955
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748.56 641.05 712.85 1,209.61 510.69 1,113.06 189.90 563.12 10,719.33 851.40 877.49 595.15 191.40 505.24 136.72 1,864.14 375.75
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.60 8.25 53.56 14.02 23.40 726.20 24.88 22.46 11.60 2.16 5.66 23.30 1.60

522.01 437.38 558.37 1,248.91 531.59 1,138.88 151.30 577.19 10,538.82 1,092.61 696.69 536.33 49.22 444.51 143.35 2,603.23 258.86

226.55 203.67 154.48 39.30 20.90 26.82 38.60 14-07 180.51 241.21 180.80 58.82 142.18 60.73 6.63 739.09 116.89

748.78 323.06 488.53 328.83 343.94 534.45 278.67 784.36 10,242.53 58.55 1,179.43 276.67 278.47 264.20 342.88 370.40 422.46

* For voting purposes only, there should be added to Montreal Branch an additional 746 members, 411 resident in the United States, 241 in British possessions,

and 94 in foreign countries.

t Adjusted to correct revision of 1954 figures.

THE ENGINEERING JOURNAL March, 1956 267



MEMBERSHIP AND FINANCIAL STATEMENTS OF THE BRANCHES
Continued
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MEMBERSHIP
Resident

1 2 2

Members 13 16 143 66 68 74 76 393 23 38 837 314 89 277 14

Juniors 7 10 177 64 17 99 81 60 13 36 726 209 32 206 8

Students 5 3 210 21 12 42 14 140 4 7 157 177 3 233 1

Affiliates 1 2 1

•

7 1 3

Total 26 30 532 151 98 215 171 594 40 81 1,729 701 124 721 23

/Non* KCSl QCD t

1 8 1 5 6 9 4 5 21 28 19 23 2

Juniors 2 9 1 8 23 9 1 36 53 13 41 1

Students i 15 2 4 3 11 6 5 7 15

Affiliates 2

Total '. 4 32 4 1

1

1 7 45 19 6 62 88 39 79 3

Grand Total Dec. 31st, 1955 26 34 564 155 109 232 171 639 59 87 1,791 789 163 800 26

Dec. 31st, 1954 24 31 558 145 107 231 168 550 55 73 1,8.53 809 181 706 24

otancn .-\miiairs, uec. oist, íyoo 4 11 8 8 7

—
1 32 10

FINANCIAL STATEMENT
r>aianee as oi uec. oisi, lyrn. 205.08 85.43 690.85 647.95 590.44 494.61 439.01 552.11 822.85 509.83 3,295.05 1,000.21 445.16 2,929.52 167.36

I ncomt

100.00 105.90 827.33 535.50 204.90 586.50 490.20 142.67 157.50 256.20 3,451.85 1,330.33 357.81 600.00 100 00

Payments by Prof. Assns 62.53 94.00 32.30 784.65

Branch Affiliate Dues 54.00 132.00 36.00 92.00 10.00 229.50 35.00

5.52 7 23 1.32 3.27 64.78 23.48 36.00

Miscellaneous : 187.45 100.75 742.59 35.97 402 00 504.96 295.80 63.00 1,245.55 518.29 50.40 4.00

Total Income 100.00 293.35 928.08 1,400.14 466.87 995.73 995.16 1,163.97 490.62 414.47 4,804.48 1,872.10 357.81 1,700.55 139.00

I )isoursem ents

12.63 245.95 22.43 96.83 177.69 4.08 82.89 60.51 92.52 1,631.36 312.03 67.15 600.29 5 60

General Meetíng Expense® 10.95 191.63 38.63 558.50 294.75 80.50 180.49 193.70 18.75 200.72 46.82

Special Meeting Expense® 197.82 404.78 882.42 206.53 604 33 554.90 60.60 165.00 2,1 12.50 925.80 69.52 186.20 76.60

150.00 60.00 75.00 20.00 120.00 50.00 100.00 105.00 50.00 150.00

50.00 30.00 50.00 25.00 304.00 25.00 80.75

Travelling Expenses® 40.00 123 75 14.30 256.20

feubs. to other organizations 37.29 3.00

Subs. to The Journal. . 14.97 32.00 12.00 28.45 8.00 160.00 4.00

43.65 109.92 15.00 4.00 293.63 120.00 30.00

Miscellaneous. ... 2.55 1.40 20.30 3.15 86.16 46.99 m i:IU.10 217.38 2.60 5.41 33.93 6 09

Total Disbursements 2.55 211.85 881.98 1,171.45 443.51 884.30 708.90 1,021.30 564.85 380.62 4.553.73 1,999.35 330.83 1.701.09 139.11

Surplus or Deficit 97.45 81.50 46.10 228.69 23.36 111.43 286.26 142.67 74.eS 33.85 250.75 S7.ÍS 26.93 z .„

Balance as of Dec. 31st. 1955 302.53 166.93 736.95 876.64 613.80 608.04 725.27 694.78 748.62 543.68 3.545.80 962.96 472.14 2,<P8 aq 167.25

ijlncludes general printing, meeting notices, postage, telegraph, telephone and stationery.

1 ^Ineludes rental of rooms, lanterns, operators, lantern slides and other expenses.

1 aMncludes dinners, entertainments, social functions, and so íorth. (íTncludes speakers, councillors or branch officers.
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Branch cannot regard with complete

satisfaction the ratio of average attend-

ance at meetings to total membership.

Recent steady development in the

pattern of rueetings continued, aided by
advice received from a personal tele-

phone canvass of members by the Man-
agement Committee. One luncheon meet-
ing (following tb.3 long established tradi-

tion of such meetings), and one evening
meeting each month appear to meet
general wishes. The experiment of

having the evening meetings as dinner
meetings at the Assembly Hall is con-

sidered by the Committee to warrant
further trial, despite initial financial loss,

in view of the many favourable com-
ments from members.

The interests of oul-of-town members
of the Branch received further attention

during the year, under the guidance oi

the vice-chairmau. An informal meeting
was held with members in Hawkesbury,
to mutual pleasure. on February 28. It

was found that this was the first such
E.I.C. meeting to have been held there
for at least 20 years. A field trip to

Hawkesbury followed later in the year.

The Management Committee has con-
tinued to follow with sympathetic. iu-

terest and financial support the steady
development of the Júnior Section of the
Branch. They commend the work oí

these younger members of the profession
to those moro sénior. The chairman ol

the Júnior Section accompanied the
president of the Institute on his offieial

pjsits to the University of Ottawa and
lo Carléton College, both speaking on
these occasions to the student bodies.

Completion of the memorial to Col-
QeJ By, first suggèsted at the annual
Branch meeting of 1954 by Major W.
S. Lawson, was an important event m
the Branch year. The memorial was un-
veiled in appropriate ceremonies on
October 5 last which were well pub-
lioized at the time. The president oí
the Institute. Dr. R. E. Heartz (accom-
panied by the general secreta ry. Dr. L.
A. Wright) kindly arranged to pay his

offieial visit to the Branch in order to

preside over these ceremonies. in keep-
ing with the adontion of the memorial
as a project of the Institute as a whole.
The absence of rhe chairman of the
Colonel By Memorial Committee, Dr.
J. J. Green, was generally regretted.

Following suggestions from earlier
annual meetings, co-operation with other
engineering and allied societies in the
Ottawa area was fostered during the
year. Concrete evidence of this is the
monthly Calendar of Scientific and Engi-
neering Meetings now being published
by the National Research C°uncil on
behalf of ali such local societies, as
part of an effort to co-ordinate meeting
times and dates.

The support of the Branch was given
to the Community Planning Assoeia-
tion of Canada, in its move to estab-
lish a local group. S. G. Frost was ask-
ed to represent the Branch for this

purpose.

The Management Committee has fol-

lowed with close attention reports given
io them upon the meetings of the Coun-
cil of the Institute by the Councillors
of the Branch. Ten meetings of the
Council were held during 1955 (five in

Montreal, two in Toronto and in Hamil-
ton, Charlottetown and Winnipeg).
Seventeen individual attendances were
made by Branch councillors at these
meetings. This is a notable record since

total attendance of members of Council

was only 172 for the ten meetings. This
represented a considerable personal effort

on the part of Ottawa Branch council-

lors. The Branch is greatly indebted to

them.
B. G. Ballard continued his service to

the Institute as vice-president. Because
of his transfer to Washington, Dr. .1. .1.

Green had to resign as one of the coun-
cillors; T. Foulkes was appointed to
serve for this unexpired term and kindly
agreed to this further service as a coun-
cillor. W. G. Pennock was appointed
to the Papeis Conimittee of the In-
stitute. •

The movement towards Confederation
has been followed with most careful

attention throughout the year by the

Management Committee. The Branch is

fortunate in having one of its members.
T. Foulkes. as a member of ,the small
Confederation Committee of the Insti-

tute. It is greatly to be hoped that this

vitall.v important development moves
steadily towards fruition during 195fi.

Prince Edward Island

For the year 1955 nine meetings were
held, five of which were dinner meetings
with variou? types of programs. Except
for one, these meetings were well at-

tended. The poor attendance for the one
meeting was due to travelling conditions.

During the year the principal matter
under considera t ion was the establish-

ment of a Provincial Assoeiation of

Professional Enginoers and considerable
work was earried out in this regard rela-

tive to by-laws, procedure and the set-

ting up of the rxecessary machinery in

compliance with the legislation passed
at the last sitting of the Provincial
Legislature. For the first time a repre-
sentativo of this Province was requested
to attend the Dominion Council of Pro-
fessional Engineers which meeting was
held at St. John's. Newfoundland. This
Branch went on record as being very
appreoiative of the invitation tendered
by Dominion Council and has profited
much by the information gainod in set-

ting up their own Assoeiation of Pro-
fessional Engineers.

The annual picnic was held as usual
at the north shore and was the source
of much amusement and pleasure. Ali
who were in the province attended and
a good time was had by the engineers,
their wives. and children. A few of the
more adventurous spirits took advantage
of the opportunity to go swimming and
retumed just in time to consume in
ample quantity the various forms of re-

freshments offered.

This Branch was indeed honoured in

the annual visit of the president this

year. The visit of Dr. Richard Heartz,
m.e.i.c. a native of this Province, took
place on September 16 with an almost
one hundred per cent attendance of Iqcal

members and a very considerable repre-
sentation of Council members from other
Provinces. Dr. Heartz gave a very en-
lightening and interesting talk on the
need for more highly qualified engineers.
This meeting took the form of our
regular annual meeting and the ladies
were in attendance.
The fali meetings centred around con-

siderable discussion on how this Branch
could best organize and set up complete

co-ordination and joint meetings with
the Assoeiation of Professional Engi-
neers presently being constituted in

this Province. As such a large amount of

work has been done in this regard, at

our recent meetings, there was little op-
portunity for the entertainment com-
mittee to provide programs. However,
a very excellent picture illustrating the
development of Kitimat was shown and
thoroughly appreciated by ali.

Peterborough

The Peterborough Branch held seven
technical meetings during the 1955 sea-

son. In covering a variety of topics,

the Blanch was most fortunate in ob-

taining excellent speakers. The average

meeting attendance was 43.

The social highlight of the season was
the annual meeting in January which
honoured the ladies of the Branch at a

supper meeting and dance.

The summer outing was held at the

summer home of D. A. Drynan at Stony
Lake. The afternoon of sports was sup-
plemented by entertainment as daring
members tried their skill at water skiing.

The Branch extended a cash prize to

students in each of the three city col-

legiates. These were merit awards to

boys in subjeets which included English
and Science. It was felt that this token
would serve to bring the Institute and
the engineering profession before the
student body and indicate those subjeets

vital to the profession.

Québec

Le Comité exécutif a tenu sept séan-

ces avec une assistance moyenne de huit

pour disposer des opérations régulières

de la section et étudier les questions

d'intérêt local ou national pour 1'Institut.

Au cours de 1'année écoulée, le Co-
mité exécutif a rétabli le Bal annuel de

la section et celui-ci a eu lieu le 21

janvier 1955, au Château Frontenac. II

a remporté un franc succès; prés de 300

personnes y assistaient et une atmos-
phère de franche gaieté et de courtoisie a

existé durant la réception.

En février, le Comité exécutif a reçu
officiellement le Docteur H. H. Burness
et M. Hickle, d'Angleterre, vénus au
Canada pour présider au choix des bour-
siers Athlone à Lavai.
Le Comité exécutif a eu au cours 9e

l'année une communication du Conseil
de 1'Institut avisant que le terme de
membros "Júnior" de 1'Institut a été

porté à neuf ans au lieu de sept ans,

sans frais de transferi, ou de huit à
dix ans avec frais de transferi.

Le Comité exécutif a pris 1'initiative

de préparer et de présenter une re-

quête au sept "grands wardens" de Sons
of Martha pour obtenir Tétablissement
d'un camp à Québec. Sept members de
notre section ont signé ladite requête
et nous espérons obtenir une réponse
favorable bientôt. Cela nous permet-
trait de tenir régulièrement, une ou
deux fois I'an, la cérémonie d'initiation

à Québec, sans recourir aux "Wardens"
de Montreal.
Le Comité exécutif a obtenu de nou-

veau, cette année, un octroi de Sl,000 du
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ministère provincial du Bien-Etre Social

et de la Jeunesse afin de permettre la

poursuite des cours avances ou de per-

fectionnement en structure. Le Comité
se permet de souligner ici 1'empresse-
ment avec lequel le ministre Jean-Paul
Sauvé a accueilli notre demande et se

propose de souligner la précieuse colla-

boration de 1'Honorable Sauvé plus tard.

Le programme des réunions générales,

cette année, a été le suivant: 21 janvier,

assemblée annuelle de la section et bal

annuel de la section; 30 janvier, récep-
tion conjointe avec les Anciens de Poly-
technique en 1'honneur de MM. Ludger
Gagnon et Henri Béique; 10-17 février,

visite individuelle d'un entrepôt de A.
Deslauriers et Fils avec charpente de
bois lamellée* lô mars, conférence de
M. Henri Audet, ingénieur régional pour
Québec de Radio-Canada sur la "Télé-
vision au Canada". Les membres de la

section de Québec de 1'A.I.E.E., de
l'I.R.E. et de la C.I.F. sont nos invités;

23 mars, représentation de films sur la

fabrication de 1'acier et conférence par
M. Robert David, de C.I.S.C. sur la

"Protection des bâtisses contre 1'incen-

die et son influence sur les taux d'assu-

rance" et "l'Insonorisation des bâtisses
-

';

26 mars, jitney mixte de curling pour
architectes et ingénieurs et partie con-
testée entre les as du curling dans cha-
cune des professions; 14 avril, confé-
rence: "Vapeur Barrier" et "The Magic
Marble", par M. K. D. Hutchison et R.
M. McMay, de Fiberglass Canada Ltd.;
26 avril, les membres de E.I.C. sont les

invités de 1'American Society of Metals,
section de Québec, à une conférence de
M. L. D. Richardson de Eutectic Weld-
ing Alloys Corporation sur "New Weld-
ing Developments". Un film sur la sou-
dure est également projeté; 17 aoút,
tournoi de golf de la Construction orga-
nisé cette année par les ingénieurs de
1 'E.I.C, section de Québec; 12 septem-
bre, tournoi annuel de golf de la section
de Québec au Royai Quebec Golf Club;
17 octobre, ouverture des Cours de per-
fectionnement en structure ; 22 novem-
bre. présentation de films; 24-27 novem-
bre, retraite fermée à Villa Manrèse
pour Ingénieurs Professionnels et Ingé-
nieurs forestiers; et 30 novembre, ban-
quei aux huitres aux Voútes Talon.
Le Comité exécutif deplore Ia perte

d'un membre distingué en la personne
de M. Paul Joncas, ingénieur conseil et

professeur à Lavai. M. Joncas était

reconnu par son intégrité et sa compé-
tence.

Le Comité exécutif se plait à souligner
les charges importantes que certains
membres de notre section ont remplies
dans différentes organisations profes-
sionnelles. politiques, publiques ou cha-
ritables de Québec. M. G. E. Sarault,

président du Comité des paroisses pour
la campagne 1955 de la Fédération des
Oeuvres de Québec. II a été choisi pré-
sident général de Ia Campagne 1956. M.
Guillaume Piette, président du Comité
des noms réservés pour la Campagne
1955 de la Fédération des Oeuvres de
Québec. M. Piette a également été élu

président de 1'Association Conservatrice
du district de Québec. II est représen-
tant de la région de Québec à la Cor-
poration des Ingénieurs. M. Georges
Demers, président du Dominion Council
of Professional Engineers pour l'année

1955. Cest le premier canadien-français

à occuper cette charge.

Un nombre important de membres de
notre section ont apporté une contribu-

tion active dans la campagne 1955 de la

Fédération des Oeuvres de Québec au
niveau des paroisses. Plusieurs également
ont grandement contribué au succès du
Carnaval d'Hiver de Québec 1955 et

continuent cette contribution dans l'or-

ganisation du Carnaval 1956.

A ceux de nos membres qui ont ob-
tenu des promotions au cours de l'année,

nos plus sincères félicitations.

Votre Comité a tenu à souligner de
façon particulière la participation de M.
André Bertrand, membre étudiant de
notre section, aux Olympiques d'hiver,

division du ski, à Cortina, Italie. Un
souvenir lui fut remis au cours du ban-
quet aux huitres, le 30 novembre. Le
même soir, votre Comité a signalé les

dix années de M. Roger Desjardins com-
me secrétaire de la section de Québec
et un témoignage tangible lui fut égale-

ment remis à cette occasion.

Saint John
During the year six dinner meetings

and three Professional Development
meetings were held affording members
the opportunity of hearing interesting

talks on a wide variety of subjects.

The joint dinner with the Association

of Professional Engineers of the Prov-
ince of New Brunswick was held on
January 27 at which time Brig. J. R. B.

Jones spoke on "The Military Engineer".

The "Ladies' Night" dinner meeting
was held on March 24 when the special

speaker was T. Rogerson of Simpson-
Sears Ltd. The subject of his talk was
"The Background and Approach to the

Opening of a Modem Simpson-Sears
Store in Saint John".
On April 19 Dr. I. R. Tait, vice-presi-

dent of the Engineering Institute pre-

sented a talk on "Plastics"; and on May
10 B. W. Fleiger spoke on the spruce

budworm spraying operation in New
Brunswick.
A mixed dinner meeting was held in

honour of the président, Dr. R. E.

Heartz, on September 29. His talk em-
phasized the need for more engineers in

Canada.
The annual meeting and election of

officers took place December 13.

Professional Development Programs
were held on March 10, October 25 and
November 22, the subjects being "Morr-
gages Pertaining to Industry and Hotis-

ing", "Why Do I Work", and "Indus-
trial Relations and You". There was no
ilefinite enrolment for these courses but
the average attendance was 23.

On February 23 a plant visit was mad^
to Atlantic Sugar Refineries Ltd. and
on October 13 members were conducted
on a lour through the plants of Auto-
matic Sprinkler Co., Ltd. and Eastward
Industries Ltd.

Saguenay

Close co-operation between the Sague-

nay Branch and the local chapter of the

Corporation of Professional Engineevs

of Quebec was continued during 1955.

and the membership expressed their

approval of th is by again electing a joinl

executive.

Activities included two technicnl

meetings. with refreshments served at

the conclusion, one field trip to a mod-
em bakery, two social evenings or dances
and the annual meeting. The Júnior
Section was active and sponsored onr>

technical meeting, a film night, and was
responsible as well for the Professional

Development activities in the region.

These took the form of study groups
which met every two weeks; eight mem-
bers participated in a course on prin-

cipies of investment, while seven follow-

ed a chemical engineering refresher

course.

The Membership Committee was quite

active and although a number of new
members were obtained, a slight decline

in Branch membership oceurred due to

transfers out of the region.

St. Maurice Valley

During the year the Branch continued
to operate under a system whereby
meetings of both the executive and
membership were held alternately in

Shawinigan Falis and Three Rivers.

Notices of meetings were sent to ali

members of the Branch so that they had
the opportunity of attending meetings
in either centre. Ir. ali, seven events

took place in Shawinigan Falis and tive

events in Three Rivers.

The program during 1955 included

talks of an educational nature such as

"Management Responsibilities", "I.B.M.'s

Electronic Computing Machines",
"Stocks and Bonds and Investment
Principies", "Hamilton River Power
Possibilities", "The Plant Publication",

"The Erection of the Halifax-Dart-

mouth Suspension Bridge", and an ad-

dress by Dr. L. A. Wright on the

E.I.Cs services to its members.
One program night consisted of films

on "Stock Exchange Operation", "De-
velopment of the Jet Engine", "Fishing

and the Atom". The last meeting of the

year consisted of the showing of the

film "Leonardo da Vinci".

The annual dinner meeting was held

in Shawinigan Falis on May 4 and the

guest speaker dealt with the topic "Re-
cent Developments in the Metallmgieal
Industry in Canada".
During the month of June a dance

was held in Three Rivers at the Radison
Canoe Club. The other event during the

summer months consisted of a golf

tournament and buffet dinner held joint-

ly with the A.I.E.E. and the C.P.E.Q.

in the Three Rivers district.

Sarnia

Membership in the Sarnia Branch is

l<;.
r
). a decreaee of three from the 1954

total. Eleven meetings were held during

1955, the average attendance for dinner

meetings being 50, while that for other

meetings being 30.

The Branch held a dinner meeting at

the Colonial Hotel on January 2" at

which Dr. G. A. Sinclair of Imperial Oil

Limited spoke on "The Contribution of

Industrial Medicine to Industry". On
February 24 members of the Sarnia,

London and Border Cities Branch held a

joint meeting in Chatham honouring the
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fjisit uf the president. Dr. D. M.
Stephens, who spoke on "Confederation".

At the March dinner meeting at the

Colonial Hotel the members heard J. J.

Legate speak on "Building a Bettcr

Sarnia".

The Sarnia branch of the Chemical
Institute of Canada organized a joint

meeting with the members of the Engi-
necring Institute in April; while the

Júnior members of the Branch organized

a visit to Detroit and a tour oí the

Edison piant in May. In June Sarnia
Branch members attended the Eighth
Annual Conveniion of the Michigan
Society, organized by the Port Huron
Branch.

J. E. MacLaren of J. F. MacLaren
and Associates addressed a dinner meet-
ing at the Colonial Hotel ora "Water and
Sewer Problems as Related to City of

Sarnia" on September 22 ; and the In-

stitute film ''Leonardo da Vinci" was
shown to members at the Sarnia Col-
legiate Auditorium on October 13.

E. G. deWolfe of the Sifto Salt Com-
pany addressed a joint meeting of the
Sarnia Branch, and the Chemical Insti-

tute of Canada at the Vendome Hotel
in October. His subject was "Mining and
Manufacture of Salt". On November 22
Dr. P. L. Pratley, Consulting engineer,
spoke to a Branch dinner meeting at

the Vendome Hotel on "Bridge Design
and Construction".
The year's activities were concluded

by the annual business meeting held at

the Colonial Hotel. At this meeting the
election of 1955-56 officers took place, and
reports by the chairmen of the various
committees were presented.

Saskatchewan

Eight Executive meetings and the
annual meeting were held during the
year for the transaction of Branch busi-
ness.

Professor A. H. Douglas was appoim-
ed to the Institute Nominating Com-
mittee in January, representing the Sas-
katchewan Branch for 1955.

Col. L. F. Grant, field secretary, visited
Branch Sections at Saskatoon, Prince
Albert, and Regina. He was main speak-
er at the annual dinner in Regina on
February 18.

At the annual meeting, the president,
of the Student Engineering Society
recommended that W. É. Wickenden'-
"A Professional Guide for Júnior Engi-
neers" be presented to students entering
the College of Engineering. The Execu-
tive approved of presenting each grad-
uate student with a copy of the guide,
at an appropriate time in the spring,
and with a suitable talk by a sénior
practicing engineer.
John E. Campbell, engineering student

at the University of Saskatchewan,
attended the Student's Conference in
Toronto, May 9 to 14, representing the
University of Saskatchewan.
Professor J. B. Mantle, was nominated

E.I.C. Councillor representing this Zone.
The E.I.C. Prize was awarded to Don-

ald Grant Fisher for 1955 at the Uni-
versity of Saskatchewan.
The president of the Institute, Dr. R.

E. Heartz, and general secretary, Dr. L.
Austin Wright, were present at the
November Executive meeting where they
reported, among other things, that a

new department was being set up at

headqtiarters to promote the formation
of technical sections; that the Institute

was participating in the activities of he
Canadian Committee on Engineers and
Scientists on the matter of guidance
work and the shortage of engineers.

Sault Ste. JMarie

The annual meeting for 1954 was not

held until January, 1955, and that for

1955 was held in December of the same
year when the officers for 1956 were

elected. The new slate is composed of

younger members and it is hoped that

the Branch will continue to thrive under
them.
Every assistance was rendered by the

executive committee but special men-
tion should be made of Mr. Tooley, as

secreiary, and Mr. Snell who was in

charge of the papeis. The papers were
extremely interesting and varied, and
did much to increase the attendance
over past years.

The visit from Colonel Grant was, as

usual, interesting and informative, and
was enjoyed by ali. In addition to the

annual meetings, there were six regular

meetings. Walter Mulfler of Algoma
Steel explained the operation and pro-

ducts of the new bar and strip and the

cold mills at Algoma. Capt. Jackson of

the U.S.A.F. Station at Kinross, Michi-
gan, described the work of turbo-jet

planes in the Northern Defence Scheme
and a representative of the jet manu-
facturei- told about the design and oper-

ation of the engine. H. D. Ellis of the

Mackinac Bridge Authority described

construction detail of the deep water
piers to carry the new bridge across thp

Strait of Mackinac. Some extremely
interesting and clever photographs were
shown in connection with this talk. W.
A. Sweetman of Fairbanks-Morse talked

on abrasives, their design, constructiou

and uses. K. M. Clarke of Algoma Steel

described the many details in the plan-

ning. to produce steel products, from the

making of iron to the finished shape.
G. M. Stevens, general manager of

Algom Uranium Mines, spoke on rock
structure and the extent of the uranium
ore field in the Quirke Lake area (Blind
River). The average attendance for

the above meetings was 22.

In May the Institutes film on Leon-
ardo da Vinci was presented in the Sault
Armoury theatre and was much appre-
ciated by the 147 citizens and members
who attended. A small profit was sent

to Headquarters to assist in the pureha.se

of other films.

This year the president held a com-
bined meeting of the Northern Ontário
branches and Sudbury which was
attended by three members of the Sault
Ste. Marie Branch who were inspired by
Dr. Stephens' remarks.

Sudbury

The Sudbury Branch held eight meet-
ings during 1955 which included a visit

from the president of the Institute, Dr.
D. M. Stephens, and Mrs. Stephens, and
Dr. L. Austin Wright, general secretary,

on February 28. Members of the Branch

took part in an interesting tour of the
Western Properties of the Falconbridge
Nickel Mines, and attended six technical
meetings.

The varied technical papers included
"Air Conditioning" presented by B. E.
Judges of The Trane Company on Janu-
ary 6; "Servo-Mechanism" by W. G.
Wright of the Canadian General Electric
Company on February 3; "Recent
Developments in the Petroleum Indus-
try" by (1. L. Green of the Imperial Oil
Company on March 24; "Rural Electri-

fication'' by J. E. Twiss of the electrical

engineering department of the Interna-
tional Nickel Company on March 24;
"Principies and Practice of Management
Control" by B. A. C. Hills, president of
[Jrwick Currie Ltd. on November 3; and
"Public Water Supply in Relation to

the Municipal Engineer and the Medicai
Officer of Health" on December 6.

The annual meeting was held on April
25. At this meeting officers for 1955-56
were elected and reports presented by
the chairmen of the various committees
and by the Branch councillor, E. R.
Eaton.
Average attendance at the meetings

was 42 per cent of the Branch member-
ship.

Twelve executive meetings were held
to conduct the program for the year, at
one of which Col. L. F. Grant, Institute
field secretary. held a discussion.
The Professional Development Course

comprised four lectures on the following
subjects: House and Household Insur-
ance, How Civil Liberties Die, Mental
Health in Industry, and Municipal Engi-
neering in Expanding Communities.
Attendance for the course of lectures was
approximately 15 per cent of the resi-

dent members.

Toronto
The Toronto Branch enjoyed many

outstanding meetings during the year.
The first general meeting was Students'
Night during which the panei discus-
sion was used with excellent results. In
February Sir Claude Gibb presented his

paper "Investigation into the Failure
of Two 100 Mw. Turbo-Generators" be-
fore an a.udience of approximately 700.

Sir Claude flew from England to present
his paper in Canada. The Toronto
Branch was honoured to be host on this

occasion. The visit of the president, Dr.
D. M. Stephens, in February was the
occasion of an enjoyable meeting and
social evenine: for the Branch executive
and their ladies.

Three papers presented in March were
"The Engineer and Industrial Manage-
ment" by Charles R. Armstrong, assist-

ant vice-president, employee relation.-,

for the Bell Telephone Company of

Canada; "Engineering and Politicai

Aspects of the Abadán Refinery" by
John Fulcher, chief mechanical engineer,
design division, Directorate of Works
(Army)

; and "Leadership with Engi-
neers" by C. A. Morrison, vice-president
of Canadian General Electric Company
Limited. Mr. Morrison's paper was pre-
sented to a joint dinner meeting of the
Toronto Branch and A.I.E.E. in Hart
House. At the meeting prior to the
Annual and Professional Meeting of the
Institute, Dr. J. Kates presented a paper
and demonstration on "Computing
Machines".

THE ENGINEERING JOURNAL March, 1956 271



Highlighting the Toronto Brandi activ-

ities was the Sixty-ninth Annual and
Professional Meeting of the Instituto

which took place iu Toronto. The pro-

gram of this meeting has been well

described in the Engineering Journal.

Aíter the summer months meinbers ot

the Branch made a tour of the Maclean-
Hunter Publishing Company plant in

Willowdale, after which they were enter-

tained to íunch by the company in the

spacious caieteria.

During October two papeis were pre-

sented. The first was that ou "Models",

which was ably given and demonstrated

by Dr. L. E. Jones; the second was
"The Coal Burning Gas Turbine" by Dr.

D. L. Mordell. Interest in Dr. MordelVs
paper was clearly indicated during *he

question period which followed.

I. G. Lucas addressed a meeting in

November ou the subject "Paint—An
Engineering Material" which evoked

considerable interest. Later in the monH>

a panei consisting of H. R. Burton. V\

E. P. Duncan, W. J. Fulton. J. R.

Walker, and John Chisholm, with H. W
Tate as moderafoi, diseussed "Toronto*s

Trame Problems".

The final meeting of the year was held

jointly with the Royai Canadian In-

stitute in Gonvocátion Hall, Universitv

of Toronto, in December. At this meet-

ing Dr. Hueler spoke 011 "The Develo;>-

ment of Colour Television" and demon-
strated a colour T.V. transiu ission.

Further attempjs were made to con-

vene meetings at 6.30 rather than 8.1;"».

These were suecessful. It is planned that

as many early meetings as possible

should be held, consistent, of eourse.

with the equipment requirements of the

speaker.
The Toronto Brandi also sponsored

Professional Development Courses. Two
courses are now in progress, with ali

enrolment of about 70 in Group I. and

six in Group II. About 20 weekly meet-

ings are held for each group, two or

three being joint meetings. In general.

Group I has preferred topics unrelated

to engineering and business such as pub-

Iic speaking. insurance, anthropology,

sports, current events, etc, while Group
II prefers to concentrate on busine.-s

topics stressing case studies. making fui)

use of group discussion. An outstanding

joint meeting was one addressed by
Assistant Commissioner ,1. B. McClellan

of the R.C.M.P. on "Communism In-

side Canada". There were many guests

]>resent including members from the

Hamilton Branch who are sponsoring a

very suecessful Professional Development
program there.

Vancouver Island

The Branch held six technical meet-

ings during the year. ali of which were

joint meetings with the Victoria Branch
of the B.C. Engineering Society.

The . first meeting of the fali season

was in the form of a field trip to the

Harmac Pulp Plant at Nanaimo. This

was also a joint affair; and a luncheon

with the "up-island" Members was held

at Nanaimo.
On the occasion of the field secretary's

visit a Smoker was held at the Pacific

Club which proved to be a very sue-

cessful evening.

The highlight of the year was the

visit of the president. Dr. R. E. Heartz,

and the general secretary, Dr. L. Austin

Wright, who were entertained to dinnei

at the Princess Mary Restaurant Vessel.

There were five Branch executive

meetings during the year.

Winnipeg

During 1955 the Branch held six meet-

ings (including the annual general meet-

ing) and the members participated in

three plant visits. The total number in

attendance at the meetings was 504, or

an average of 56 per meeting.

In addition to this the Branch was

favoured with visits from two presi-

dents of the Engineering Institute. Dr
Stephens was here in the spring of 1955

and in the fali of that year Dr. Heartz

and Mis. Heartz and Dr. Wright pajd a

visit. It was impossible to arrange i-

Branch meeting wlien Dr. Heartz was ir

Winnipeg because the length of his stay

did not permit time to send out a gen-

eral notice to the members. However,
he had an interesting meeting with the

Management Committee and he address-

ed the student section of the Branch ai

the university. The Electrical Section

was very happy to have him as a guest

at the annual dance.
The Civil Section held seven general

meetings and two plant visits. The aver-

age attendance at these was 35. The
Section has an enrolment of 235, which
is about the same number as the aggre-

gate attendance at the section's meet-
ings. The officers of the Section hope
for a higher average attendance at their

meetings in 1956, and they are of thf
opinion that the total attendance in that

year may be as high as 360.

The Electrical Section held eight meet-
ings during the year (including the
annual dance) and the average attend-
ance at the meetings was 65. The Section

has 181 members on íts mailing list. Tb«
rotal attendance at the meetings was 51 'i

and its officers antieipate approximately
a total attendanci' of 700 in 1956.

The Brandon Section held eight gen-
eral meetings during the year, one of

which took the form of the annual dantv.
which was held in May. The Section
Executivo also held eight meetings dur-
ing the year. The Brandon Section has
an enrolment of approximately 40 and
the average attendance at the meetings.
exclusive of the annual dance, was 22.

The Brandon Section experionced a

little difficulty in the matter of Execu-
tive operation during the year. for the
reason that many of the Branch officers

were transferred by the companies with

whom they were employed. Nearly a
full now slate of officers was required to

tako o ver, but despite this change in

executive management during the year
the section made satisfactory progress.

Care is taken to see that there is uo
overlapping in the matter of papers
given at the Branch and at the Section
meetings. Each of the Sections has a
papers chairman and he maintains very
close contact with the general papeis
chairman of the Branch, and by this

method of co-operation, duplication is,

to a great extent. eliminated. At the
same time every precaution is taken to

alloeate papers dealing with the purely
technical side of engineering to the
Sections and those of a general natuie
and of particular interest to 'he public-

ara arranged for Branch meetings.

Yukon
Six meetings of the Yukon Brauch

were held during the year. In January
a National Carbon Company film was
shown. During that same meeting a

motion that the Yukon Branch of the
Engineering Institute sponsor a Yukon
Professional Engineers' Association was
earried. In March a. Yukon Professional
Engineering Ordinance was passed by
the Territorial Council in session, and
later in the year the by-laws were
passed. The matter is now under the

provisional direction of the Engineering
Instituto executive.

At two meetings members heard in-

teresting addresses by guest speakers.

The first, in April. was a talk by T.
Main who spoke on the Whitehorse
Utilities project concerned with providing
sewer and water facilities for White-
horse. In June. Dr. Hans Froberg, Con-
sulting engineer with the Teck E.xplora-

tion Company in Toronto, told of his

impressions and experiences in Costa
Rica.
The Branch was fortunate in having

two visits from members of national

headquarters. In March Col. L. F.

Grant, field secretary. visited White-
horse and addressed a meeting of the

members. On November 25 the Brandi
was privileged to welcome the president.

Dr. R. E. Heartz, and Mis. Heartz. and
Dr. L. Austin Wright. general secretary.

On this occasion a dinner meeting of

the members, associates and their ladies

was held.

During the summer the members ar-

ranged an enjoyable trip on the stern-

wheeler Tutshi to Ben-My-Chree, an

historie beauty spot situated at the head
of Tagish Lake. one of the sources of

the Yukon River.

The Maritime Professional Meeting

St. Andrews by the Sea, N.B.

September 5, 6, 7, 1956
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Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

The Seventieth Animal General and

Professional Meeting

To be held jointly with ASME

This year our annual
and professional meeting

general

will be

held at the Sheraton-Mount Royai
Hotel, Montreal, on May 23, 24,

and 25 and as an added feature will

be arranged in association with the

American Society of Mechanical
Engineers. Actually there will be

not only some technical papers pre-

lented under the auspices of

ASMP] Technical Divisions but
íèveral papers by members of the

British Institutions from Great
Britain as well.

Transportation

As usual, special reduced conven-
tion fares will be available for rail

pavel in Canada and the necessary

lertificate will be sent to ali mem-
bers requesting it at time of regis-'

iration. Members are requested to

pake their own travei arrange-
ments through local ticket agents.

Hotel Accommodation

The Sheraton - Mount Royai
Hotel will be headquarters for the
meeting and ample room accom-
modation for ali members and their

wives will be available there.

Advance Registration

Hotel reservation and advance
registration cards will be mailed
with advance copies of the meeting
program, early in April. Room
allotments will be made in the order
of the receipt of reservation cards

at Institute Headquarters. It is ex-

pected that ali social functions will

be fully attended, therefore mem-
bers âre urged to order tickets for

dinners, etc, on their advance regis-

tration cards. Otherwise reserva-

tions cannot be guaranteed.

Annual Banquet and Ball

The meeting will end as usual

with the annual banquet and bali

to be held on Friday evening
.May 25.

Ladies Events

Ali events such as dinners and
technical meetings will be open to

the ladies. In addition, a number
of special social events will be
provided.

Special Features

On Thursday afternoon, May 24,

ali those attending the meeting are

invited to visit the plant of

Canadair Limited at nearby Car-
tierville, Que., following which a
special air show and refreshments
will be provided. Arrangements are

being made likewise for special

visits to the Montreal section of

the St. Lawrence Seaway develop-
ment, as well as the International
Section of the joint Seaway and
Power Development at Cornwall,
Ont., on Saturday, May 26 for any
who may be interested.

General

Some thirty technical papers as

well as two panei discussions have
been arranged for. There will also
be some special entertainment feat-
ures and particulars of these will

be found in the advance program.

Muriel'» Room

To members and their wives who
have attended annual meetings in

recent years, the hospitality dis-

pensed by our Canadian industries
through the E.I.C. hostess "Muriel"
is well and favourably known. It is

anticipated that her hospitality this

year at our Montreal meeting will

be in no way lacking.

Consulting Engineers Association

The annual banquet of the
Association of Consulting Engi-
neers will be held in the Sheraton-
Mount Royai Hotel at 6.30 p.m. on
Thursday evening May 24. More
complete details will be announced
separately.

Cover Picture

The cover picture shows dredging operations in the Lachine

Section of the St. Lawrence Seaway.
(Photo Van Der Aa Studios)
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Opportunities for

Future Engineers

University of Sherbrooke

Ten years ago, before the foun-

dation of the University of Sher-

brooke, the School of Engineering
came into existence through an
extension of courses offered by
the local Superior School conducted
by the Brothers of the Sacred
Heart.

In 1945, with the approval of

the school board, the faculty of

the Superior School, wishing to

offer students an opportunity for

further study in engineering, or-

ganized an extra year of study to

raeet university entrance require-

ments. Upon the corapletion of this

last year the students were di-

rected either to Lavai, to Polytech-
nic School in Montreal, or to

McGill University.

In September 1951 a first year
course in engineering was inaugur-

ated with quarters in the Superior
School. This move was made pos-

sible through an understanding
with and cooperation of the Sher-

brooke Catholic School Board.
Three years later, in September
1954, following the foundation of

the University of Sherbrooke in

May 1954, a second year engineer-

ing course was also introduced.

Turning Point

The ever increasing enrolment

during the past five years created

a classroom shortage. Larger facili-

ties were needed. This problem was
solved in January when Premier

Duplessis announced that a

$750,000 grant would be voted by
his government for the erection

of a school of engineering affiliated

with the University of Sherbrooke.

Functioning

At present, the Sherbrooke

School of Engineering has three

classes in operation: an under-

graduate, a first, and a second

year engineering, already total-

ling 135 students.

The undergraduate course offers

students a general training which
prepares them to enter engineer-

ing or other specialized fields. A
high school diploma is the mini-

mum requirement for this under-

graduate course. The curriculum

includes philosophy, languages,

mathematics, bookkeeping, eco-

nomics, sciences, history and ge-

ography.
The following are the subjects

offered in the first two years of

engineering:

First year: álgebra, calculus,

chemistry, mechanical drawing,
analytic geometry, applied mathe-
matics, physics, bookkeeping, trigo-

nometry.
Second year: álgebra, surveying,

calculus, chemistry, engineering

drawing principies, analytic geo-

metry, descriptive geometry, me-
chanics and physics.

It is essential that the student
master the general principies un-
derlying scientific work before

commencing professional subjects.

and greater importance is given

to the study of ali mathematics.
particularly calculus and analy-
tical geometry.
At the end of the second year.

students are required to attend a

two-week surveying project. A
comprehensive training in survey-
ing is added to this background.

Projects

Next fali, the faculty will be
ready to begin a third year of

engineering. Accommodations will

be found outside the Superior
School building. Subjects offered

in the third year are designed to

emphasize the fundamental prin-

cipies of mechanics, strength of

materiais, design of structures, and
liydro-dynamics, while at the same
time affording an opportunity of

applying these principies to prac-

Recent years have seen the de-

velopment of ultimate or plastic

strength design methods for steel

structures. Work on the basic the-

ory was pursued initially in Eur-
ope and later in Great Britain

and the United States, and the

results published in a wide variety

of periodicals.

tical problems in the field of civil

engineering.

The New Building

The School of Engineering, first

building to be erected on the
Sherbrooke University Campus,
will stand on a recently purchased
property of five hundred acres on
St. Catherine Road, just outside
the Sherbrooke city limits and
near the Montreal highway.
The school project consists of

a modern two storey brick build-

ing, three hundred by two hundred
feet, an area of forty thousand
square feet. The new school will

provide space for ten classrooms
and lecture halls, a library, a
drafting-room, a cafeteria, an audi-

torium, laboratories for physics.

chemistry, mineralogy, hydraulics,

electricity, strength of materiais,

and offices for general administra-
tion. The cost of the building will

be about $600.000. Construction
is scheduled to start early in

April and it should be ready for

occupation in January 1957.

This new School <,f Engineering.

affiliated with the University of

Sherbrooke, is under the direction

of three members of the Institute:

Dr. Armand C. Crepeau, m.e.i.c,

dean of the Faculty of Science;

Gaetan J. Côté, m.e.i.c, director

of the School; Jacques Lemieux,
m.e.i.c, chairman of the Eastern
Townships Branch of the Institute

and assistant - director of the

School.

A stage has been reached where
plastic design methods are applica-

ble — with advantage — to prac-

tical problems. These methods are

being used in Great Britain under

the provisions of the British Stan-

dard, The Use of Structural Steel

in Building. The American Insti-

tute of Steel Construction is inter-

Plastic Design of Steel Structures
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ested and a revision of the AISC
code is anticipated. Under the new
National Building Code of Can-
ada, the use of plastic design
methods would be permissible.

Because the methods used in

plastic design are novel, and be-

cause information on the subject

is so widely scattered in engineer-

ing literature, it has appeared nec-
essary to introduce the subject in

special short courses, where the
advantage of first-hand presenta-

tion is obtained. The first course
of this sort in North America was
intended for educators, and was
held at Lehigh University in Sep-
tember of 1955. It is now proposed
to hold a similar fhort course in

Canada, intended for practising

structural engineers. In this course,

emphasis will be placed on plastic

methods of design, and it is ex-

pected that an intensive course of

a week's duration will enable a

designer, already experienced in

elastic methods, to assess the op-
portunities offered by these new
methods.
The course will be given jointlv

by The Royai Military College
of Canada and Queen's Univer-
sity, assisted by the Canadian In-
stitute of Steel Construction, dur-
ing the period May 28 to June 1,

in Kingston. It will include formal
lectures, discussion periods and la-

boratory demonstrations. Methods

for the plastic analysis and design

of steel structures will be devel-

oped, and actual design examples
will be worked to illustrate the

theory. The laboratory demonstra-
tions will consist of tests to de-

struction of real structural mera-
bers and frames.

Because of the space require-

ments in lecture rooms and labora-

tories, the numbers attending the

course must, unfortunately, be

limited. Applications will be ac-

cepted up to this limit until May
1. No tuition will be charged for

the course; however, there will

be a $10 registration fee.

For application forms and fur-

ther information, please write:

Prof. J. W. Dolphin, Plastic De-
sign of Steel Structures, Royai
Military College, Kingston, Ont.

Canadians in Britain

In December a group of 1955 Athlone Fellows visited the Stanton Iron-
works Company Limited near Nottinghani, England. At present in
postgraduate courses at the Imperial College of Science and Tech-
nology, London, the six Canadians were guests of the Company for
the two-dav visit. In the group are, left to right: L. Soderman (Mani-
toba, 1953)^ J. Campbell, S.E.I.C. (Nova Scotia, 1955), A. Bjornsson,
Jr.E.I.C. (Manitoba, 1954), D. Shields, S.E.I.C. (Saskatchewan, 1955),
K. Peaker, S.E.I.C. (Manitoba, 1955), and P. Langeman, S.E.I.C.
(Saskatchewan, 1955).

Anniversary Clock

Last year the University of New Brunswick at

Fredericton celebrated the one hundredth anniver-

sary of the beginning of the first course in engineer-

ing ever given at a Canadian university. At that time

the Institute in recognition of the university's

achievement presented a clock.

Recently the opening of the new building for

student activities has provided a suitable place for

the clock to be located. It now sits on the mantel

shelf in the common room of the students' union.

Through the courtesy of Dean E. O. Turner the

Institute was able to get a photograph recently and

The Engineering Journal is pleased to show it

herewith.

The inscription reads as follows: "Presented to

the University of New Brunswick by The Engineering

Institute of Canada on the occasion of The Centen-

nial of Engineering Instruction, February 15,

1854-1954."
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At Whitehorse the Yukon Branch
is host to the President on NOvem

-

ber 25. Left to right : Mrs. Kenneth
Baker, Brigadier J. Meusier, Mrs.
Heartz, John Phelps, Mrs. Phelps,
Dr. Heartz, Mrs. Meusier, and Dr.
L. Austin Wright, general secretary.

The President attends a dinner
meeting of the Sault Ste. Marie
Branch on February 8. Left to
right: Mrs. H. M. Lang, E. C. Luke,
assistant general secretary, Mrs.
G. L. Brown, Dr. Heartz, Mr.
Brown, chairman, Mrs. Heartz,
Alderman H. M. Lang, and Mrs.
D. C. Holgate.

K. E. Bentley, Sarnia Branch
chairman, V. A. McKillop, presi-
dent-elect, Dr. B. E. Heartz, presi-
dent, and E. C. Luke, assistant
general secretary, get together
before the executive meeting begins
in Sarnia.

At the Sault Ste. Marie Collegiate Dr. Heartz dis-
cussed the opportunities available to the Canadian
engineer at a student assembly. Lower left: W. W.
Fraser, principal; Catherine Nasi, vice-president,
Student Council; Dr. Heartz; Mickey Contini, pre-
sident, Student Council; W. D. Adams, of Algoma
Steel Corporation, and E. C. Luke, assistant general
secretary of the Institute. Below: G. L. Brown talks

to Dr. Heartz, with W. D. Adams, and D. C. Holgate,
general manager of Sault Structural Steel Companv.
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The Presidentas Tour

Some scenes of the President's visits to

the Branches in Kitchener, London, Sar-

nia, Sault Ste. Marie, and the Yukon.

President K. E. Heartz and
Mrs. Heartz are entertained
at a reception at the home of
the president-elect V. A.
McKillop and Mrs. McKillop
in London. Left to right, Mr.
McKillop, Mrs. Heartz, Mrs.
McKillop and Dr. Heartz.

The President and Mrs.
Heartz, below right, together
with Vice-President M. A.
Montgomery and Mrs. Mont-
gomery in whose car the pre-
sidential party travelled from
Sarnia to Kitchener.

I

Hugh Baillie (left) and Mayor In Kitchener, Walter Kunge,
William Anderson, of Calt, with chairman, chats with Ken-
the President before the lunch- neth Tupper and Dr. Heartz.
eon meeting in Kitchener.



St. Lawrence Seaway
and Power Project

The Engineering Journal reviews the

progress of the St. Lawrence project.

Progress by Ontário Hydro

Indicative of the important
progress in the power-house area

excavation, some 100,000 cubic

yards of earth and 1.800 cubic

yards of rock were removed during

January. Rock excavation for the

U-abutment base at the north end,

where that structure will be tied

into the dike, was started early

in the month. Earth excavation
\va> mainly in the south end of

the power-house area, most of the

earth removal in the north section

having been completed.

Drilling and grouting operations

also continued in the gi'out curtain

area of the power-house. At month
end virtually ali the estimated

475 holes had been drilled, while

some 445 holes had been filled

with grout using about 170,000

sacks of cement.

Installation of equipment at the

batch plant had b^en completed.

The new 10-ft. dia. access tunnel

had been completed, ready 1 for

the installation of the final section

of the aggregate conveyor. Work
on forni paneis for the U-abutment
was well advanced, and wiork on

construction of draft tube forms
had been started.

Important progress was made in

the Cornwall dike closure struc-

ture excavation. About 60 per cent

of ali the excavation had been
completed in that area. In dike

construction, stripping of the ma-
rine clay crossing in section 3

progressed well. Excavation was
camed out by dragline and with
Caterpillar scrapers, pusher loaded,

despite the extensive frost in the

ground. Some stripping of the clay

crossing in section 2 also was car-

ried out by the contractor.

Extensive stripping operations

were carried out at the aggregate
quarry during the month. This will

result in increased production of

clean aggregate, and already heat-

ing equipment had been installed

to thaw stockpiles.

At the St. Lawrence transformer
station, installation of equipment
was right on schedule. Hydro's

construction division expeets to

meet the in-service date of April

1, 1956.

Ditching operations and placing

of granular fill for the roadbed
proceeded well on the Canadian
National Railway relocation. A
total of 24 miles of the entire

contract in the three sections had
been finished to sub-grade eleva-

tion, while a total of some 9%
miles had sub-ballast on it.

In channel excavation work in

the Galop Island contract, an
estimated total of approximately
1.600,000 cubic yards of material

had been exeavated at month end.

During the month, four shovels

were working in the main cut, but
seepage around the shovels was
eiving some trouble.

Full scale operations commenced
on the construction of new town-
site No. 2 during January. The
sewer and water-main contractor
moved on to the site the middle
of the month, and already had
made outstanding progress in lay-

ing of sewers and water mains.
Nearly 150 houses had been meas-
ured preparatory to moving to the
townsite and for construction of

new basements. Power and tele-

phone lines were being installed in

the new town and an access high-
way was being built to the town-
site.

Meanwhile for townsite No. 1,

numbering of houses had been
completed in the original hamlets.
staking of lots had been completed
in the new townsite in preparation
for moving operations. At Iroquois

some 85 houses had been transpor!-

ed to the new town. Work was in

progress for the new pumping sta-

tion and installation of the intake

was progressing rapidly.

Normal winter weather favoured

construction operations throughout

January and significant progress

was made. The total work force

was approximately 2,700 persons.

Excavation for ali project oper-

ations had reached 7.51 million

cubic yards of material removed.

Progress by NYSPA

During January, Barnharj Island

was linked to the mainland by
rail. The first trainload of equip-

ment for the power-house crossed

Barnhart bridge on January 19.

Removal of the floating bridge was
completed with the dismantling of

cable towers. For the entire project

more than ten and a quarter mil-

lion cubic yards of excavation had
been removed.
Duo to lack of snow, frost pene-

tration was deeper than usual, re-

quiring blasting to allow excavation
of frozen earth throughout the

project. Construction plants were
being built up during this period

to enable ali construction oper-

ations to proceed in accordance
with the accelerated schedule dur-

ing the coming season.

With most of the rock founda-

tion of the power-house exposed,

drilling and grouting operations

were continuing, as nearly 150,000

cubic feet of grout had been pump-
ed into the rock for consolidation

and cut-off grouting. More than a

million yards of common excava-
tion had been removed from the

power-house area. The delivery of

construction matéria! by railroad

started on January 19. Placing of

rock fill in the baffles on the up-

stream side of cofferdam C-l had
progressed to 75 per cent of com-
pletion.

Long Sault dam concrete pour-

ing had been suspended for the

winter as other essential activities

progressed. A quarry was opened
in the unwatered channel between
Sheek and Barnhart Islands to sup-

ply rock for construction of a

revetment along the embankment
of Cornwall canal beside the

rapids. Cut "F" was taking shape
as excavation operations continued.

On Barnhart Island, clearing crews

were working alonu the locations

of the north earth wing dike. Barn-
hart Island road and the left abut-

ment of Long Sault dam.
Iroquois dam guide towers were

set as pouring of concrete con-

tinued. Earth cofferdams were en-

closing off-shore áreas which were

being unwatered and exeavated.

Steel cofferdam cells were being

driven for the stage 1 construction.

Channel excavation at Red Mills

Point had reached the clean-up
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stage with the remaining upstream
cofferdams being removed. The
south Galop channel was being ex-

cavated in the area between the

islands and mainland. Cofferdams
linked these islands to the main-
land and the enclosed 150 acres of

channel had been unwatered.
A contract, was awarded on Jan-

uary 5 for 11,839,000 cubic yards
of channel improvement work at

Sparrowhawk Point of Toussaints
Island. At Massena intake shovels

were excavating for the structure

In the absence of official press

releases this month on progress

by the St. Lawrence Seaway De-
velopment Corporation and the St.

Lawrence Seaway Authority (Can-
ada), the annual report of the New
York State Power Authority, is-

sued February 13, 1956, where it

refers to the progress by the two
Seaway Authorities, is quoted in

part as follows:

"Barring unforeseen calamity,

the St. Lawrence project will be
cnmpleted on schedule in spite of

severe winter and ice conditions,

exacting requirements as to the
maintenance of navigation, river

leveis and flows, insufficient labour
market and housing for labour,

about 30 feet below the water levei

of the canal.

Specifications were issued dur-

ing the month for intake gate

hoists for Barnhart Island power
plant, 440-volt motor control cen-

tres and the eléctrica 1 work at

Barnhart Island power plant. The
work of inspection and expediting

of major equipment increased to

meet the demands of the sched-
ule. The work force totalled some
2,400 persons.

shortage of strategiç materiais, nu-
merous administrative and super-

visory agencies, -\ná conflictinc;

laws, regulations and procedurés
involving two countries on national,

state, provincial and local leveis.

We can report that the project

is on schedule and that the first

power will be generated in Sep-
tember 1958.

"The two seaway authorities are

responsible for construoting the

locks around the dams. These locks

must be ready when the pool is

raised because the old Canadian
fourteen foot canal will be flooded

out and discontinued. The United
States St. Lawrence Seaway De-
velopment Corporation, with the

Corps of Engineers as its agent,

is building the Long Sault canal,

including the Robinson Bay and
Grass River locks. The Canadian
St. Lawrence Seaway Authority is

constructing the canal at Iroquois

with one lock. These agencies are

working very closely with Ontário

Hydro and the Power Authority.

"We aim to leave the St. Law-
rence area as beautiful as we found

it and more accessible. Throughout
the country, hydroelectric develop-

ments have been a magnet for

tourists. We have combined visitor,

park and recreation programs. Fa-
cilities provided pursuant to these

programs will adcl to the benefits

which will acerue to the North
Country strictly from the power
and seaway features of the project.

"Entering the second construc-

tion season, the Long Sault canal,

under construction by the United
States St. Lawrence Seaway De-
velopment Corporation, was well

under way. During 1955, approxi-

mately eight million dollars was
paid out for work, prineipally ex-

cavation, embankments and dike

construction.

"Looking ahead to the 1956
schedule, the Corporation forecasts

that thirty-five per cent of the

work will be accomplished at an
estimated cost of thirty million

NYSPA Annual Report

Long Sault Dum. The south channel is covered with ice
and construction in the dam area lies dormant until spring.



doll&rs, with substantial construc-

tion proceeding on the Long Sault

and Grass River locks including

bridges and other incidental im-
provements.
"The Corporation has scheduled

completiòn of its work in time to

provide for navigation for ships

of 14-foot draft by July, 1958. This
eorresponds with the power sched-

A $109 million federal appropri-

ation to improve Great Lakes
channels, already passed by Con-
gress, is now up for U.S. Senate
approval. A favourable vote is ex-

pected. The Great Lakes-St. Law-
rence Association, strongest pro-

moter of the plan, claims annual
savings to the connnerce in ore,

grain and stone resulting from in-

creased channel depths will ex-

ceed $280 millions over a 50 year
period. The distance saved will be
about 175 miles. Work will not
be undertaken for a year or two.

In detail. $40% million is ear-

marked for widening and deepen-
ing the St. Mary's River channels;
$2 1

/4 million for deepening the
channels between Mackinac and
Round Islands and at Poe Reef;
$18.2 million for improving exist-

ing channels by widening and deep-
ening and removing shoals at nine

different locations in the Detroit
River. Alternate and supplemen-
tary proposals would boost the
total by a further $7 million.

Subsidy for U.S. Lakers

The U.S. Maritime Administra-
tion has made American ship oper-

ators on the Great Lakes eligible

for government subsidies by de-
claring the ocean route between
American lake ports and western
Europe "essential" to U.S. trade
and economy.

This opens the way for U.S. ship

operators to apply to the Federal
Maritime Board for an operating-
differential subsidy of $750 per
day for each, which in total is

expected to cost the government
some $8 million annually. Current
increased shipping operations have
made it necessary to consider and
determine its essentiality under the

law, well in advance of the 1959
scheduled opening of the seaway.
However the subsidies will be im-
mediately effective for small ves-

sels of 14 ft. draft plying existing

Canadian canais.

Under the prograra subsidized

ule. Full scale 27-foot navigation

is scheduled for the spring of 1959.

"The Canadian Seaway Author-
ity has proceeded rapidly with the

construction of the Iroquois canal,

including locks for navigation

around the Iroquois dam. Comple-
tiòn of the Canadian work has
been scheduled for October 31,

1957."

These include a six mile canal

through Canada's Walpole Island

in the St. Clair River.

An army engineer's report made
30 years ago on a possible canal

to join Lake Michigan and Lake
Erie is again up for consideration

by Indiana Chambers of Com-
merce. The project, turned down
as impractieal in the "twenties,"

would have made use of the St.

Joseph channel for part of the way
across lower Michigan, thus allow-

ing vessels to pass from Lake
Michigan to Lake Erie and vice

versa without sailing through Lake
Huron.

Though the original scheme, to

accommodate vessels with an 8 ft.

draft, was turned down as costing

more than the estimated benefits

that would accrue from it, opening

up of the Seaway might enhance

the usefulness of such a project.

The cost today would of course

be considerably greater, built to

a 27 ft. draft.

U.S. vessels may pick up and dis-

charge cargo at any Canadian
ports on the Lakes or between
Windsor, Ontário, and Sept Isles

in the Gulf, but not at Halifax

or Saint John. Vessels plying the

route could not stop and turn

around at any Canadian port with-

out completing the full round trip

to oi- from Europe. When business

warrants, similar subsidy programs
will probably also be announced
from U.S. Lake ports to the Carib-

bcan, British West Indies, the

Mediterranean and the West Coast
of Africa.

This will provide stiff competi-

tion for Canadian vessels plying

the same route. John Paterson,

president of the Dominion Marine
Association, speaking at the as-

sociation^ nineteenth annual joint

convention with the Lake Carriers

Association in January, stated the

DMA stand on inland waterway
competition by foreign ships had

already been expressed before the

Coastal Shipping Commission.

Briefly, DMA asked that foreign

flag ships, including British ves-

sels, should be barred from carry-

ing on trade between Canadian

coastal ports along the seaway
route.

At present foreign ships are re-

stricted in trading along U.S.

coastal waters and between U.S.

ports along the inland waterway.

In Canada there are no such re-

strictions, and DMA has been

pressing for restrictive legislation.

General Manager J. W. Fisher

of the Canadian Shipowners As-

sociation comments that "U.S. sub-

sidies mean the seaway will be-

come a beautiful highway for

everybody but Canadians, though

Canada put up the money for it."

No Canadian vessels now operate

between Lake ports and Europe,

and U.S. ships carry only a small

nart of the trade. Fisher stated.

But Canadian ships have consider-

able trade into U.S. ports carrying

pulp, paper, lumber, ore and other

commodities. American ships with-

out full loads would now be able

to undercut Canadian vessels in

this trade, he observed.

New Trade Route Will Influence Ali

Canada

"Prodigious resources of hydro-

electric power will be produced in

conjunction with enhancement of

other resources," predicted Presi-

dent Lionel Chevrier of the St.

Lawrence Seaway Authority, ad-

dressing members of the Montreal

Geographical Society, at the Uni-

versity of Montreal recently." On
the Seaway, wheat coming down

will meet iron ore being shipped

upstream to Great Lakes industrial

centres. In making possible this

transportation of iron ore and com-

petitive freight trame conditions

for its carriage, the seaway will

create a market caDable of absorb-

ing an annual production of 10

million tons. We know mining cir-

cles foresee alreadv the sale of

20 million tons per year, double

the present annual objective."

Stressing the prospeets for de-

velopment of the steel industiyj

the speaker pointed out this in-

dustry could benefit at the same
time from the hydro-olectric power

made available, lower freight rates,

an abundant labour force, proxim-

ity to conversion industries and

to markets.
Thus the steel industry woidd

directly feed the whole metais in-

dustry, thereby aiding the whole

Channel Improvement Before U.S. Senate

Shipping on the Seaway
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of heavy industry and the chemi-

cal industry including manufac-
turing of dyes, pharmaceutical

products, synthetic fibres, etc.

"Such is the promise which the

seaway opens to us, which we
must take every step to encour-

age," he declared.

Speaking of water leveis in the

Lachine Section. he continued:

"The works undertaken by the

Ontário Hydro will inake a decided

change in water levei, but in the

international section alone. It is

precisely to protect the interests

of those downstream from the in-

ternational section that the control

dam at Iroquois has been set up,

the object of which is to protect

downstream interests,
.
particularly

those in the metropolitan area.

There will exist, none the less,

variations of water levei caused

by nature, variations originating

at the head of the lakes. But
floods will be no p;reater and no
less because of the works in

progress."

He further pointed out that a

favourable element would be the

development of liydro-electric en-

ergy in the Lacliine section.

Another favourable element is the

iee-breakers now at work between
Montreal and Sorel and perform-

ing very useful work. They càn
reduce flooding markedly if the

channel is freed from ice during
the winter months.

Creat Lakes Another
'Mediterranean' ?

CNR Vice-President S. W. Fair-

weather, addressing the Canadian
Fruit Wholesalers Association in

February, preclicted the seaway
would create another "Mediter-
ranean," greater by far than the

economic empires that have grown
up in the United States after link-

ing up raw materiais in various

parts of that nation. The combina-
tion of tremendous resources and
cheap power in the St. Lawrence
river and gulf would produce an

industrial empire which can hardly

be envisaged.

He classed the ports of the world

as either industrial ports which
thrive on sea transportation for

organizing materiais of production,

or liner ports engaged in general

distribution of the \vorld's goods

to and from their hinterland. The
Great Lakes lie right in the hinter-

land of the two main liner ports

of the continent, he pointed out,

namely New York and Montreal.

Great Lakes ports would become
industrial ports, not liner ports.

Other Seaway News

Manieouagan First, Lachine Power
Later

Premiei- Duplessis of Quebec re-

iterated in the legislature Febru-
ary 10 that his government intends
to complete development of power
on the Bersimis and Manieouagan
Rivers on the north shore of the

lower St. Lawrence before harness-

ing the Lachine rapids, The Mani-
eouagan is now only partly de-

veloped, has a power potential of

two million horsepower, and may
even exceed the giant Bersimis in

capacity. Legislation would be in-

troduced concerning it.

Referring to the Mercier bridge

at Lachine, he indicated there was
near agreement between federal

and provincial authorities on the

solution to problems conneeted with

it. The lift span had now been

abandoned in favour of a plan

calling foi a 4 per cent elevation

of the south approach to the bridge,

with divided one way trame lanes,

and costing an estimated $7

million.

Federal authorities, he stated,

had outlined a tunnel project for

passing under the Beauharnois
canal between Molocheville and
Beauharnois. Including approaches

the proposed four lane tunnel

would be some 3,000 feet in length.

Montreal Harbonr

Montreal Harbour will get im-
provements costing more than $12
million in 1956. Extension of grain

handling facilities tops the list of

some 30 projeets, which includes:

Calop Island, south chamiel. Looking upstream at the area, encircled by haul
roads, which has been unwatered and is being exeavated. The upper road

follows cofferdams which were huilt between islands.
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CCA Annual Meeting at Winnipegextension to whárves 58 and 61,

$1,500,000; wharves 50 to 53,

$1,950.000; Sutheriand pier,
$400,000; Laurier pier, $400,000.

Another $2,419,000 will be spent

on grain elevators. A further

$990,000 is earmarked for widen-
ing Jacques Cartier bridge road-

way and for altering the bridge

approaches.

Lake Leveis

Engineers will be able to control

the levei of Lake Ontário by 1958

to almost oompletely eliminate sea-

sonal floods. General A. G. L. Mc-
Naughton. head of the Canadian
Section, International Joint Com-
mission, said controls being built

as part of the seaway would make
it possible to keep water leveis

within safe tolerances.

Trucking

Municipal Seaway Bureau Di-
rector George Mooney of Mont-
real told the Quebec Trucking As-
sociation in January that it was
unlikely the seaway would make
major inroads into the volume and
established pattern of truck haul-

age. "It could, however, have a

disturbing effect on certain long

distance commodity shipments
such as automobiles, and durable

goods, especially those shipped
from central Canada to eastern

Canada or the west."

"However, if the seaway pre-

sented stepped up competition for

the trucking industry, it will also

provide a new volume of traffic

for truckers. Development of new
áreas such as Ungava will create

new demand for rail and trucking
services. For five months of the
year, water haul is stopped, and
some shippers will prefer consis-

tently available facilities," he said.

Land Values

Farmers whose land lies in the

path of the seaway power project

have established a scale of land

values for bargaining with Ontário

Hydro. A petition is being circu-

lated amongst the farmers on
Sheek Island listing the values,

tn be forwarded to Premier Leslie

Frost to circumvent the 'horse-

trading methods' being used by
Hydros land agents. Slash and
woodland is listed for $50 an acre

plus value of fuel or growing
timber; pasture land is valued at

$50-$150 an acre; unplowed land

free of trees $100, and tillable land

$150 an acre.

The 38th annual convention of

the Canadian Consíruction Asso-
ciation was held at the Royai
Alexandra Hotel in Winnipeg,
January 15-18, 1956. Delegates
were welcomed by His Worship
Mayor George Sharp. Following
secretaries' seminars for builders

exchange representatives on Satur-

day, January 14, Sunday was de-
voted to registrations, a manage-
ment committee meeting and a re-

ception by President W. G. Mal-
com.

Committee Reports

The first general session was
opened on Monday with presenta-
tion of committee reports. Chair-
man Roy Foss of the Apprentice-
ship Committee, noting that volume
had roughly doubled since 1945,

pointed out the increase in the

labour force had been brought
about by a large influx of workers
of varying degrees of skill from
other countries and of large num-
bers of Canadians from other

vocations. Yet the number of ap-
prentices trained in 1955 would
only be about equal to the num-
ber trained in 1954.

Recalling the presidenfs state-

ment last Septembc-r that the num-
ber of trade apprentiees should be
at least doubled, he emphasized it

was necessary to bring in boys in-

terested in learning trades and
willing to practice these trades

a f t e r leaving training centres.

Building Committee

With the growth of both the in-

dustry and of its national assoeia-

tion had come strong feelings that

the CCA should erect it- own
office building.

Past President Bob Drummond,
affil.e.i.c, chairman of the Build-
ing Committee, recalled the open-
ing ecremonies held on October 17
and IS last year. YVelcomes had
been extended to those present, in-

cluding ten past presidents, special

guests and representatives of ali

tinns who had played a sizable

part in executing t!ie project, by
President Malcom and Her Wor-
ship Mayor Charlotte Whitton.
The guest speaker, the Rt. Hon.
C. D. Howe, hon.m.e.i.c, had
unveiled a plaque marking the oc-

casion.

Construction Equipment Committee

Chairman H. R. Montgomery.
m.e.i.c, expressed his committee's

view that current practices of per-

mitting equipment to be imported

on a proportionate basis of 1/60
tariff per month on temporary six

month importation, and of second-
hand vehicles upon payment of

full tariffs and sales taxes levied

on assessed value at time of im-
portation, were on balance detri-

mental to the interests of the con-
struction industry.

Contractor Relations Committee

Chairman R. F. Legget, m.e.i.c,

reported that four meetings of the

committee had been held. and
many informal discussions through-
out the year. It was clear to the

committee that serious problems
still remain in the field of contrac-

tor relations, although real im-
provement in some directions dur-

ing the year was noted and wel-

comed; that a number of develop-
ments ísuch as the Toronto bid

depository scheme) were beginning
to yield results of interest and
probably of value.

Accordingly, the committee re-

commended that it be continued

throughout 1956 in order to con-

tinue its studies with a view to

submitting periodic reports to the

Management Committee and a full

report to the annual meeting of the

Association in January 1957.

CCA. Housing Report

Referring to the fact that over
125.000 dwelling units were eom-
pleted last vear. with a record

80,000 carryover into 1956, Chair-
man V. L. Leigh emphasized the

minute number of Canadians with

incomes less than $3,600 who fin-

ance the purchase of $5.000 or

more.
His committee hoped, he said.

that the 90 per cent loan pro-

vision would be expanded past the

present limit and that new apprai-

sal values would correspond close-

ly with actual cost. It was most
desirable that loan applications

continue to be assessed on their

individual merits and that loans

be granted in those cases where
the 23 per cent ratio may be safe-

ly exceeded. Open end mortgages
were also recommended, to permit
small homes to be enlarged at the

same mortgage rate. NHA mort-

gages should be made available to

cover purchase of existing houses,

thereby enabling "trade-ins" at

reduced rates.

Labour Relations

On a national basis, 1955 hourly

earnings of construction workers
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The Canadian Construction Association's leaders for
1956: left to right: W. G. Malcom, Winnipeg, im me-
diato past-president, T. N. Cárter, M.E.I.C., Toronto,
vice-president; A. Turner Bone, M.E.I.C., Montreal,
president, and H. J. Ball, Kitchener, vice-president.

had risen about 3 per cent, the
same as for 1954, which meant a
gain in "real" wages, reported
Chairraan Allan C. Ross, m.e.i.c.

Higher volume had resulted in

more employment, contract settle-

ments had been achieved with
more harmony and the number of
work stoppages had been reduced.

It would a p p e a r that the
National Joint Conference Board
could be usefully reconvened to
give consideration to industry
trends, jurisdictional problems and
apprenticeship, he said. Now that
the TLC had agreed to amalgama-
tion with the CCL it might be
that it would also be agreeable to

sit down with the Catholic Syndi-
cates (CCCL) from Quebec Prov-
ince.

During 1955 amendments to the
Unemployment Insirrance Act had
been made which seemed not out
of line with changed conditions.

Legislation Committee

Chairman J. Hastie Holden,
m.e.i.c, pointed out that as a na-
tional organization the CCA was
most concerned with federal legis-

lation, but also submits the indus-
try^ views to the provincial and
municipal governments w h e r e

necessary. He recommended that
builder's exchanges, provincial road
builders and general contractors
associations affiliated with the
CCA should consider the merits of
annual submissions to their provin-
cial cabinets.

With increased opportunities for
bidding on overseas construc-
tion projects, Canadian contrac-
tors were finding they were handi-
capped in arranging credit for
foreign work by lack of insurance
to cover risk of non-payment by
the owner. Such protection under
the Export Credit Insurance Act
had been advocated by the CCA
management committee last Sep-
tember he said, but would require
amendments to the act. A resolu-
tion advocating this was before
the convention for consideration.

Membership Committee

Lorne Bain, chairman, told the
meeting the new membership cate-

gory system, whereby eaeh firm's

classification is based on its pre-
vious year's volume, was now fully

established and working success-
fully. The fee structure remained
unchanged at the 1946 levei. A
breakdown of present CCA mem-
bership was as follows:

General Contractors 339

Road Builders 65

Trade Contractors 251

Manufacturers and Suppliers 341

Affiliates 33

Allied Professions and Services 38

Total 1,067

Research and Education Committee

Chairman J. D. Allan recorded
awards of prizes for the 1955 CCA
construction thesis competition.

Announcement was also made of a

$2,000 annual fellowship by the
CCA for post-graduate study in

construction.

Publicity Committee

Chairman W. S. Sparrow re-

minded delegates that the CCA's
first major publicity effort was at

the 1955 annual meeting in Quebec
City. Complete publicity arrange-

ments had been handled by the
association itself. This departure
had been a complete success and
so again this year convention pub-
licity was being handled by the

CCA staff.

Sales Tax Committee

Chairman G. A. Burnett recalled

that the CCA had made detailed

representations over a number of

years that present exemptions to
the federal sales tax be expanded
to cover the remaining materiais

still subject to the tax. A more de-
tailed submission had been made
to Finance Minister Walter Harris
following his appointment.

In subsequent submissions to

the Department of Finance sales

tax committee, changes were advo-
cated. The committee felt that

the Association should continue to

press strongly for the extension of

sales tax exemption to include ali

construction materiais.

Standard Practices Committee

Chairman E. V. Gage, m.e.i.c,

told the meeting that his com-
mittee^ main achievement for 1955
had been completion of a lengthy

revision of the standard cost-plus-

fixed or -percentage fee contract

form. The English form had been
published jointly with the RAIC
in July and a French translation

had followed in January 1956.

Engineers' versions of both the re-

vised lump sum and cost-plus-fee

contract was soon to be available.

With these major forms revised,

his committee was turning to re-

visions of the standard form of

sub-contracts and form of con-
struction tender.

The final draft of the "suggested
guide to bidding procedure", de-
yeloped by the CCA-RAIC-EIC
joint committee on tendering prac-
tices in June 1953, had now been
returned by the RAIC with dele-

tions. An early meeting with the
RAIC had been suggested for dis-

cussion.

Joint meetings had been held by
the committee with officials of De-
fence Construction Limited and
the Department of Public Works,
at which problems were discussed
fully and frankly, particularly the
expediting of clean-up work on
DCL projects. Later, meetings
were arranged in a dozen cities

between DCL officials and local

builders exchange officials to dis-

cuss tendering and contract pro-
cedures.

CCA Office Reports

S. D. C. (Don) Chutter, whose
appointment as general manager of
the association had been confirmed
last April, then outlined the activ-
ities of the CCA headquarters staff
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at "Construction House" in Ot-
tawa during the past year.

Reviewing costs, he presented
statistics showing that residential

and non-residential basic construc-
tion costs had moved upwards
about 2 per cent in 1955 after a
year of relative stability, accord-
ing to CMHC indexes. Both
material prices and wage rates had
advanced in 1955. Prices of non-
residential building materiais in-

creased in almost every month up
to November, the latest month for

which the DBS indexes were avail-

able. Residential building mater-
iais prices rose thronghout the first

three quarters of 1955 but held
firm in October and November.
Average wage rates for construc-

tion workers in 1955 were about 2
to 3 per cent higher than the pre-
vious year compared to increases
of 1 to 2 per cent in average build-
ing material prices.

President's Address

CCA President W. G. Malcom
of Winnipeg, addressing delegates
at the first day's luncheon session.

remarked 1955 had been the first

year any CCA president had been
able to report the completion of

over $5 billion of "onstruction in

the year just ended. Prospects for

the 1956 volume would equal and
probably exceed the 1955 total,

with some 30 per cent of it in

Western Canada, he said, though
the total would possibly be limited

by shortages of materiais such as
steel, rather than by shortages of

investment capital.

The industry's post war opera-
tions had served to act as one of

the most powerful stabilizing in-

fluences for our ovorall economy,
giving $2 billions of purchasing
power to over half a million Cana-
dians, while spending of $3 billions

for materiais and equipment meant
cmployment and pay cheques to an
even greater number employed in

manufacturing, transportation and
mcrchandizing operations, he said.

So much of the Canadian economy
relied on the construction program
that a sizable reduction in it would
not only affect adversely the in-

dnstry itself but also our general

economy.

Legislation affecting taxation,

depreciation, credit and interest

rates, as well as policies concerning

immigration and trade, might well

influence the construction of even
a greater volume of privately fin-

anced projects than is represented
by our public works programs, he
observed. Privately financed work
amounted to over three quarters
of total volume, and it was vital

that governments give prime at-

tention to encouraging a business
climate that in turn would encour-
age individuais and organizations

to invest in and buiíd for the
future.

The industry itself could also

help, he pointed out, by maintain-
ing costs at leveis that would en-
courage investment. by increasing

the current rate of production of

materiais and equipment, by a
stepped up training program . for

tradesmen and engineers, by de-
velopment of n e w techniques,

materiais, and labour saving de-
vices, and by continuing to expand
the length of the construction year
by increased wintertime work.

Guest Speaker at Ann uai Banquet

The Hon. Milton F. Gregg, Fed-
eral Minister of Labour, the guest

speaker at the annual dinner, point-

ed out that expenditures on con-

struction aecounted for a growing
share of the national income, from
15 per cent in 1947 to 17 per cent

in 1950 and to almost 20 per cent

last year. This meant Canadians
were willing to invest more and
more heavily in their nation's fu-

ture.

Workers had shared in the in-

dustry^ prosperity, he stated, aver-

age weekly earnings had recorded
a sharp rise in recent years, from
$41.98 in September, 1950, to $63,35

in September, 1955, a gain of 50
per cent. Compared with this the
gain for nine leading non-farm in-

dustries had been 38 per cent.

Industrial disputes, he declared.

were seldom the major cause of

lost work and income in industry.

Seasonal unemployment by far

overshadowed disputes as a cause
of lost working time.

A cabinet directive to ali federal

departments and agencies last sum-
mer had instructed them to do ali

possible to create a maximum of

winter employment. Steps designed
to incroase winter work had also

been taken by many provincial

governments across Canada. Efforts

in this direction were not entirely

focused on the construction indus-
try. Educational efforts through
posters and radio and articles in

the press were being undertaken
on a broad national scale this

winter.

CPA President's Address

Tuesday sessions were devoted
to sectional meetings of general and
trade contractors, manufacturers
and suppliers and road builders.
The guest speaker at the second
luncheon was Vernon Taylor, man-
ager, Western Canada Regional
Production Department, Imperial
Oil Ltd., representing the board of
governors of the Canadian Petro-
leum Association.

Outlining the spectacular oil and
gas developments since the dis-
covery at Leduc in 1947, he ob-
served" that in 1945, oil had supplied
only some 30 per cent of Canada's
energy requirements while todav it

enjoyed close to 49 per cent of the
market. In 1945 natural gas had
supplied only 3 per cent of the
demand for energy, while today it

enjoyed a 5 per cent share. In the
next five yeais the gas share should
be about VÁ, per cent. or an in-

crease of 50 per cent.

The provision of adequate outlets

for gas, he predicted, would act

as a stimulus to the oil industry
which had, a> it were, to fly on
one wing due to the absence of

an economic market for natural

gas. By 1960 oil reserves, presently

estimated at some 3 billion bar-
reis, should be approaching 5 bil-

lion barreis. By that time the oil

potential or maximum efficient rate

of production could be in excess

of a million barreis daily.

The second dinner meeting was
addressed by the Very Rev. John
Burton Thomas, D.D.. Rector of

St. Johns Aiifílican Church. Winni-
peg. Dean of the Diocese of Ru-
pertsland and immediate past presi-

dent of the Winnipeg Rotary Club.

Closing Day

With tht issue to members of a

statement of CCA policy was in-

cluded a list of 13 draft resolutions

approved for discussion by the

Management Committee at its De-
cember meeting.

At the Wednesday luncheon the

election and installation of orficers

for the ensuing year took place.

Alan Turner Bone. m.ej.c, of

Montreal, was electcd president,

with T. X. Cárter, m.e.i.c, of To-
ronto, and H. J. Ball of Kitchener

as national viee-presidents. Follow-

ing a joint meeting of 1955 and
1956 executive committees a re-

ception and buffet dinner were held,

ending with a "Western Jamboree."
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Comment on the JOURNAL of March 1921

The farewell addresses of our
retiring presidents have followed

pretty much of a pattern, tinged

a little by the personality of the

author. Each speaker has felt that

there were perforce certain topics

with which he must deal—member-
ship, finances, the continuing strug-

gle for greater public recognition

of the engineer as a professional

man, more adequate salaries, engi-

neering education—and the results

have sometimes been pretty hum-
drum. And almost every retiring

president has tried his hand at a

little prophecy, with ali the re-

wards prophets are said to receive.

But once in a while the Institute

has been lucky enough to have for

its president a member who was
not only distinguished in the pro-

fession, but who was also widely
informed in other fields. Such a

man was R. A. Ross, whose presi-

dential address is published in the

Journal of March, 1921.

I knew Ross pretty well, because
I worked intimately with him dur-
ing his term of office. He had a

keen engineering mind and his

professional advice was sought by
many. But he was also a fair Latin
scholar and had a good command
of at least three modern languages.

His reports were models of accur-

acy and brevity, though I could
never agree wholly with one of his

axioms, "Never tell a client any
more than vou have to." He had
an interest in the fine arts, but I

do not recall that he practised any
of them, even in an amateur way.

President K. A Ross

From such a man one might ex-

pect a presidential address some-
what out of the ordinary and that

is exactly what we got. I wish the

Journal had room to reprint it in

fidl here, but since that is not
possible, we shall have to be con-

tent with some excerpts.

He got his hearers into an ami-
able frame of mind by saying,

"When . . . the president lays

down his office, divests himself of

[his robes, his staff and his mitre.

leaving his . . . blessing and his

iPortrait behind in the Valhalla of

the Institute . . . the occasion de-

mands a swan song, the usual

chorus from the audience being,

'How long, O Lord, how long'?"

He thought that engineers ought

to apply "pressure of whatever
kind most appeals to the politician"

to secure appointments to public

bodies where their training and ex-

perience were most needed. Fur-
ther, he said, "One engineer . . .

applying himself to . . . (public)

problems will be of more service

to the profession in determining

its status than ninety and nine who
devote themselves to purely tech-

nical matters."

He pleaded for some integrated

organization which would bring

together ali from "the pure

dreamer without practical sense,"

through the "speculative re-

searcher," the "industrial re-

searcher" and the "engineer" to

the "industrialist." He was de-

cidedly of the opinion that such

a group should develop a class

consciousness, because "no pro-

fession ever emerged until it had
become self conscious and organ-

ized itself on a caste system and
no profession ever will."

Mr. Ross thought we ought to

angle for more associates and affi-

liates. I wonder if he hadn't some-
thing there. "Thus, we can draw
to our side those industrial leaders

. . . who loom largest in the public

view. . . . We need the researchers

who will someday rend the atom
. . . and develop means for trans-

forming atomic energy into com-
mercial power . .

." Prophecy
speaks here; remember that these

words were written in early 1921.

"Those about to be born salute

vou. Have we not a house pre-

pared for them with accommoda-
tion for ali?" With this paraphrase

of a familiar quotation Mr. Ross
concluded one of the best and
most thoughful pre«idential ad-

dresses we have ever had.

Toronto Animal Meeting

Of course, the presidential ad-

dress did not fill the Journal. It

had a running account of the

Toronto annual meeting; com-
pressed biographies of the new of-

ficers and chairman of committees.

Radio Then

Though not entirely prophetic,

an address delivered to the Hamil-
ton Branch was partly so. The
vice-president of the International

Radio Telegraph Co. spoke on

"Progress and Achievements in

Radio Engineering," saying that

his company was broadcasting

from Pittsburgh "concerts, news
items and weather and market
reports." This service . . . is . . .

by radio telephone, so . . . knowl-

edge of the Morse code is not

required. . . . Musical selections

are sometimes specially rendered

for this service. . . . Every Sunday
evening the . . . services of a

church . . . are sent out. These
have been listened to as far away
as Texas, Maine and Ontário. . . .

The day has already arrived when
. . . (a) country household . . .

can listen ... to vvhat is going

on in the city, and it is easy to

foresee the time when houses will

have, beside a gramophone for

entertainment, wireless telephone

for both news and entertainment."

Highways and Harbours

There were two technical papers

in this Journal: "Construction of

the Toronto-Hamilton Highway,"
by H. S. Van Scoyoc, a.m.e.i.c,

and "Toronto Harbour Improve-
ments," by E. L. Cousins, a.m.e.i.c.

Both projects had been much de-

layed by wartime restrictions, but
the one was now completed and the

other well on its way.
The Toronto-Hamilton highway

was conceived partly as an un-
employment relief measure. It was
the first long stretch of concrete

road in this country, and, it ap-
pears only the second example of

concrete paving of any kind, some
having been previously laid in

Sarnia, Ont. Construction methods
were crude by today's standards,

but the results were nevertheless

excellent. Compressive strengths at

28 days of concrete mixed more
or less by rule of thumb ranged
from 2700 to 4500 1b. per sq. in.,

if we omit one set of samples
which were obviously too sloppy,

not at ali bad for those days.
The Toronto Harbour Commis-

sion was almost as much concerned
with the reclamation of the lands
within its jurisdiction as it was
in the improvement of navigation
and wharfage facilities, so a good
part of Mr. Cousins' paper de-
scribed the filling operations of

an ultimate 1900 acres. Not ali of

this had been finished in 1920,

but about 270 acres had been
leased to industrial firms by that

time and they had spent some
$8 million in its development.
Work has continued since 1920,

«o that now Toronto is perhaps as

well prepared for the advent of

the Seaway as any lake city.
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Elections and Transfers

At the meeting of Couneil held at the
Empress Hotel. Peterborough, Ontário,
on Saturday, February 25th, 1956, a num-
ber of applications were presented for
consideration and on the recommenda-
tion of the Admissions Committee the
following elections and transfers were
effected:

Members:
R. O. Beauchemin, Montreal
G. S. Grimmer, St. Andrews
L. J. Macdonald, Montreal
A. J. McLaren, Kenogami
H. Meier, Toronto
C. G. Miller, Montreal
C. M. Mitchell, Calgary
K. M. Oddson, Winnipeg
F. D. Ross, Toronto
R. F. Swain, Halifax
W. A. Webster, Collingwood

Juniors

:

L. C. Laferriere, Montreal
A. Rozanski, Hamilton
H. W. Siemens, Arvida
J. R. Soy, Shamnigan
B. J, Swain. Montreal

Transjerred from the class of Júnior
to that of Member:

F. D. Butler, Comer Brook
R. E. Crysler, London
W. L. Dodson, Sydney
G. B. Dowdell, Toronto
E. L. Fytche, Rio, Brazil
O. 1. Johnson. Trail
J. D. Lambert, Montreal
R. E. J. Layton, Montreal
R. G. Meek, Montreal
B. F. Reimer, Trail
R. Westwood, Chalk River
A. G. Wilson, Ottawa

Transjerred from the class of Student
to that of Júnior:

G. L. Genest, Ottawa
D. M. McLaurin. Hamilton
R. M. Moore. Trenton
K. D. Tuddenham. Halijax

The following Students were admitted

:

Ujúversity of Toronto
D. R. Baker
K. J. C. Harries
T. T. Heike
E. J. Levy
O. V. Martini

W. S. Melinvszyn
R. Olech
W. S. Pick
K. A. Selby
J. Waggott

Nova Scotia Technical College
L. R. Baril F. R. MacMichael
[. P. Campbell J. C. Maurais

University of New Brunswick
D. H. Baker R. M. Nason
G. M. McDonald

University of Alberta

D. M. Mawdsley L. J. Schneider
E. O. Olsen R D. Steed

University of Manitoba
W. Anhang G. Manchur
M. P. Enders T. D. Rooke

Dalhousie University

P. F. Adams P. A. Ehler
D. H. W. Dibblee R. G. Hill

Queen's University

G. W. Bracken G. W. Browne

McGill University

K. C. MacKenzie

Mount Allison University

L. D. Johnston

Carieton College

G. N. Fulford

Graduates

M. Bloch, B.Sc. Civil, Manitoba, 1955
J. W. S. Marshall, B.Sc. Elect., Queen':

1955
L. Marzec, B.Sc. Engrg. Physics, Queen'í

1955

L. P. Mendes, B.A.Sc. Civil, Lavai, 1955
L. Itiniant, Student, A.P.E. of Ontário
L. A. J. Lalonde, Student. A.P.E. ot

Ontário

Applications through Associations:

By virtue of the co-operative agree-
ments between the Institute and the
Associations of Professional Engineers,
the following elections have become
effective

:

Alberta
Members:
A. J. Arens E. J. Burge
R. A. Vair

Júnior:

G. D. Langereis

Extending Winter Work
As the result of a meeting in July,

1955, sponsored by the Department of

Labour, an independent joint committee
was set up under the chairmanship of

Raymond Brunet, o.b.e., president of the
Canadian Construction Association, to

spearhead on a national levei efforts

across the country to increase the vol-
ume of winter-time construction work
and so to reduce seasonal unemploy-
ment.
Represented on the committee are the

Canadian Construction Association,

Canadian Manufacturers Association, the

Royai Architectural Institute of Canada,
the Labour Congresses, National House
Builders' Association, Canadian Chamber
of Commerce, and the Engineering In-

stitute of Canada. The National Research
Couneil is also taking part in the project.

W. B. Pennock, m.e.i.c. has accepted
the invitation of the Engineering Insti-

tute to be their representative on the
committee.

News of Other Societies

Fifth World Power Conference (Cana-
dian Committee, Room 500, 150 Welling-
ton St., Ottawa 4, Ont.) . . . Vienna,
June 17 - 23, 1956. The theme of

the conference is "World Energy Re-
sources in the Light of Recent Technical
and Economic Developments''. Main
divisions of the program are as follows:

I—The State and Development of Power
Production and Utilization in Individual
Countries; II—The Preparation and
Conversion of Fuels; III—Utilization of

Primary Sources of Energy; IV—Puri-
fication of Waste Water and Waste Gas
in the Production and Use of Energy;
V—International Collaboration in the
Production and Use of Energy.
The General Program is now available,

giving complete information about tech-
nical sessions, tours, and travei. The
program conta ins instructions for par-
ticipants, and forms which must be re-

turned to the National Committee in

the participants country. The member-
ship fee of 1,200 Austrian Schillings is

to be submitted with "Form A — Ap-
plication for Participation

-

' to the Na-
tional Comittee. '"Form C — Travei and
Hotel Accommodation" must reach a
Cook/Wagon-Lits Travei Office not later
than April 30, 1956.

For further information, programs and
forms, please contact the Canadian
Committee.

Institution of Electrical Engineers
(Savoy Place, London W.C. 2). ... a
eonvention on Electrical Equipment of
Aircraft is announced for May 2-4, 1956
in London. Twenty papers to be pre-
sented.

American Society of Tool Engineers
(10700 Puritan, Detroit 38). . . . Invites
papers to be presented to the 25th anni-
versaiy annual eonvention, April 1957.

ASTE membership is not required, and
papers will be accepted for consideration
until May 1, 1956. Outlines of proposed
papers, with information about authors
should be* sent to L. S. Fletcher, pro-
gram director of ASTE. . . . The 1956
annual eonvention will be in Chicago.
March 19-23.

•
The American Concrete Institute

will hold its 1956 regional meeting in

Montreal, October 24-25, in the Mount
Royai Hotel. . . . E.I.C. members may
attend on the same basis as A.C.I. mem-
bers. . . . Suggestions for papers are in-

vited and information can be obtained
from M. F. Macnaughton, c/o Mount
Royai Paving and Supplies Ltd., P.O.
Box 2000, Rosemount. Montreal.

Canadian Technical Asphalt Associa-
tion (1166 West Pender St., Vancouver
1). ... D. T. Willis of the Provincial

Department of Highways was named the

first president of the new Association in

October.
•

Operation Research Society of Tor-
onto. . . . Growing Canadian interost :;i

industrial operations research has led to

the formation of this Society by Toronto
industry. university, and research or-

ganizations. Officers are: president. Di.

Peter Sandiford; vice-president, Dr.
Josef Kates; and secretarç^-treasurer,

Eric Sorensen.
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NEWS OF THE mw
S & CORPORATION

Information received through co-operation with the

provincial organizations

Ontário
Brief on Canadas Economic Prospeets

A recommendation that the facilities

of Canadian engineering schools be ex-

panded by almost double their present

size to accommodate the growmg trend

in engineering student enrolment has

been made by the 14.000-member Associ-

ation of Professional Engineers of

Ontário.

In its 2,500-word brief to the Royai
Commission on Canada s economic pros-

peets, the Association suggests that such

an expansion program should begin im-

mediately and continue for the next five

years. It estimates the cost at $60 mil-

lions. At the same time, the A.P.E.O.

also calls for $10 millions for providing

additional research and laboratory equip-

ment in the engineering schools to meet
the increased enrolment.

The brief also recommends that a

study be taken at once to seek ways
ãnd means of improving the position of

engineering staffs with consideration be-

ing given to the following: staff salaries

and loads; recruitment of sénior staff;

funds to permit graduate study in engi-

neering schools of other countries by
júnior staff; introduction of some form
of attractive tax deduction to encourage
more liberal support of engineering
schòols by industry; expansion of sénior

technical schools facilities; that industry
be urged to accord professional recogni-
tion to engineering staff.

According to the brief, the proportion
oí professional engineers to the total

vrorking force in Ontário in 1955 is 1

to 145. Ten years ago, it was 1 to 368.

The brief forecasts that by 1965, the pro-
portion will have been reduced to 1

to 100.

The increase in proportion is due in

part says the brief, to the increasing
complexity of technology in industry,
and a very serious present shortage of

professional engineers in the Public Serv-
ice at ali leveis. This shortage is said

to be the result of governmentrs unwill-
ingness to align its salary rates with
those paid by industry.

"We feel that Canada is much more
urgently in need of the highest levei

of technological manpower than most
other countries. This is due to the fact
that 25 per cent of our annual produc-
tion is exported. In many lines of manu-
facture we cannot compete in the world
market on the basis of labour costs and
therefore must resort to other devices
. . . such as excellence of engineering
in design, production and invention. That

Canada is capable of such technological
pioneering is evidenced by our contribu-
tions in atomic fission and jet plane
development.

In its reference to professional recog-
nition, the Association's brief points out
that it is essential that employers of

professional engineers give greater con-
sideration to this condition. The Associ-
ation adds that it is in the best interest

of industry and the country's economy
that the professional engineer subscribe

to his one loyalty—his professional body.
It points out that there is some tendency
on the part of engineers employed in

large numbers by individual companies
to lean towards unionization in order
to secure adequate consideration by em-
ployers of salaries and working condi-
tions. It further recommends that gov-
ernment at ali leveis should be leading
the way in ensuring that professional

recognition is accorded members of the
profession in the Public Service.

R. L. Hearn Receives Highest Honour
Ontário Hydro Chairman Richard L.

Hearn has received the highest honour
accorded an engineer by the Association
of Professional Engineers of Ontário.

The coveted Professional Engineers'

Medal, struck in 1946, and awarded to

only four persons since that time, was
presented to Dr. Hearn on January 28

during the Association's annual luncheon
meeting in Toronto. More than 1,000

members of the Association from ali

parts oí Ontário as well as representa-

tives from other provinces and the United
States attending the meeting.

The Engineers' Medal was awarded
Dr. Hearn, not only for his contribution

to Canadian engineering as a hydraulics

authority but for his more recent promi-
nence in the realm of atomic energy.

He has been instrumental in making
available considerable information on
atomic energy for peaceful uses to

Canadian industry and also in encourag-
ing industrial enterprises to develop
their own reactors.

The actual wording of the illuminated
citation which accompanied the award
read : ''The Professional Engineers'
Medal presented by the Association of

Professional Engineers of Ontário for

outstanding achievement by one of its

members is awarded to Richard
Lankaster Hearn, b.a.sc, D.Eng., P.Eng.,

Chairman of the Hydro-Electric Power

The Professional Engineers' Medal is awarded to Dr. Richard L. Hearn, right,
chairman of the Ontário Hydro, by Dr. G. R. Lord, left, for his outstanding
achievements in the sphere of hydro-electrical engineering and for his con-
tribution to the welfare of mankind in furthering the application of nuclear

íission in peacetime uses.
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Commission of Ontário for his distin-

guished accomplishinents in the sphere

of hydro-electrical engineering and for

his contribution to the welfare of man-
kind in furthering the application of

nuclear fission in peacetime uses."

The four previous recipients of the

medal are Rt. Hon. C. D. Howe, Dr.

C. R. Young, Gen. A. G. L. MeNaughton
and Dr. J. B. Tyrrell.

Recognized internationally as one of

Canadas most eminent professional engi-

neers, Dr. Hearn has been associated

with many of Ontário Hydro's major
undertakings since joining the Commis-
sion more than 40 years ago. As its

ehief executive he has played a leading

role in Hydro's unprecedented power
expansion program embraoing major
hydro - electric projects and Canada s

largest steam generating installation. Lat-

terly, he has applied his wide experiente

to studies of the future possibilities of

producing electrical energy from atomic
power.

Gold Medal Award

The Association of Professional Engi-

neers of Ontário presented its Gold
Medal award to the two engineering

students graduating with the highest

standing from University of Toronto
and Queens University at its annual

luncheon meeting on January 28 in

Toronto.

The two recipients were I. M. Duck.
Kingston, of Queen's University, who
is now associated with the University

of British Columbia; and M. T. Grisaru.

Toronto, of U. of T., who is now taking

post-graduate studies at Princeton, N.J.

The awards, presented annually, also

include $50 in cash to be used by the

winners in the purchase of text books.

The Association also provides a $450

university entrance scholarship which is

awarded alternately at University of

Toronto and at Queen's to the student

with the highest academic standing enter-

ing the Faculty of Applied Science. In

addition, the Association grants 18 an-

nual scholarships to University of To-
ronto and Queen's students in first, sec-

ond and third year of $100, $75 and $50

respectively.

News of Members

Francis C. Kresz, of Toronto, has been
named honorary president of the recent-

ly formed Club of Hungarian Engineers.

Michael Vegh, also of Toronto, is the

acting president of the Club.

Andrew S. Zakrzewski is president of

Pneuma-Serve Ltd., of 42 Queen Eliza-

beth Boulevard, Toronto 14.

The Company, which has recently been
organized, is licensed by Taymouth In-

dustries of Toronto to manufacture and
distribute Pneuma-Service Screw Feeding
devices in Canada. Mr. Zakrzewski states

that his company intends to specialize

in the field of automation as well as

the development and manufacture of

speciaj machines.

Frank W. Roberts, the assistant super-

visor of the Hillcrest Shops of the To-
ronto Transportation Commission, is the

author of a recent paper "The Electrical

Equipment of the Toronto Subway
Cars" which appeared in the Proceed-
ings of the Institution of Electrical

Engineers of October, 1955. The paper
won for Mr. Roberts the IEE Oversea
Premium.

Mr. Roberts graduated from the Uni-
versity of London in 1939 and was with
the traction division of Crompton Park-
inson until 1952 when he joined Bepco
and six months later carne to Canada.
He left Bepco Canada in 1954 to join

the Toronto Transportation Commission.
His paper, referred to above, was first

presented at a joint meeting of IEE
and EIC members in Toronto in October.
1954.

John R. Baker has been appointed
assistant manager of the central district

at Toronto of the Linde Air Products
Company Division of Union Carbide
Canada Ltd.
Mr. Baker graduated in mechanical

engineering from the University of To-
ronto in 1949 and has been with the
eompany since that time.

Dr. Joseph Kates, of KCS Data Con-
trols Ltd., has been appointed vice-

president of the recently formed Opera-
tions Research Society of Toronto'. The
president of this organization is Dr.
Peter Sandiford of Ontário Hydro, and
Eric Sorensen of the British American
Oil Co. Ltd. is secretary-treasurer.

The new society is governed by a

eommittee representative of industry,

universities, and research organizations

Industrial operations research is deflned

as "the objective analysis of factual

information in order to develop relation-

ships which so define a situation that

alternate courses of action may be visu-

alized and their consequences forecast

in a manner capable of veriflcation in

practice."

Several members of the Toronto So-

ciety have presented technical papeis
before the recent annual meeting of

the Operations Research Society of

America, at Ottawa, early in the new
year. This was the American Society's

first meeting in Canada.

George F. Knight, assistant general

manager of the Consumers' Gas Com-
pany of Toronto since 1952, has resigned

because of other business piaus.

Mr. Knight, associated with Consum-
ers' Gas for 13 years, was responsible

for ali the company's outside operations,

ineluding the transmission of natural gas

from the Niagara frontier. expansion of

facilitiès and other planning and oi

Toronto distribution and service. He was
on the board of directors from 195]

until 1954.

A graduate of Manchester Çollegi

of Technology in England, George F.

Knight began his career in engineering

anil in the manufactured gas industry in

that country. He later went lo the Fintei',

States where he supervised construction

and maintenance of boiler plants. ma-
terial handling equipment. chemical

plant equipment and gas production
plants. ineluding the big Station "A"
plant of Consumeis' Gas—closed down
after arrival of natural gas early lasi

year.

He joined Consumeis' Gas in 1942 as

engineer in charge of construction and
maintenance. and became general super-

intendent of works in 1946. in charge

of ali the company's manufacturing fa-

cilitiès.

Col. H. C. Craig has recently retired

from the Department of Northern Affairs

and National Resources, Ottawa. and is

now living in Cobourg, Ont. An engi-

neering graduate of Queen 's University.

Kingston. he has been engaged in engi-

neering and administra tion work of fed-
eral departments for many years. During
the First Great War he was an officer
in the Royai Air Force overseas and
in command of repair parts and depots
for aireraft and transport equipment. For
a period following that war he was di-

rector of equipment for the Dominion
Air Board. Latterly Col. Craig has been
financial advisor in the Department from
which he has just retired.

D. W. Knowles is chief engineer, gas
turbines, government and industrial prod-
uets division of Studebaker-Paekard Cor-
poration, Detroit 32, Mich.
Mr. Knowles, who obtained his degree

in engineering at the University of To-
ronto in 1942, was formerly with the
Continental Aviation and Engineering
Corporation, also of Detroit.

George F. Martin, of Union Carbide
Canada Ltd., has been transferred from
Welland, Ont., to Toronto where he á
assistant to the manager of purchasing.
Prior to this change Mr. Martin \v «.-

assistant to the superintendent of th?
electro-metallurgical division in Welland.

Donald R. Steele has left Philco Cor-
poration of Canada Ltd., to join the
Minneapolis-Honeywell Regulator Co.
Ltd., aeronautical division, Toronto, as a
field service engineer. Prior to under-
taking his duties he is attending a course

of instruction in the Minneapolis plant

of the company.

Ferdinand De Maio has joined the

development and engineering depart-

ment of the Canadian Liquid Air Com-
pany Ltd., Toronto. Mr. De Maio was
formerly employed by Steel Company
of Canada Ltd.. in Hamilton, Ont.

J. Charles Honey, of Canadian Johns-
Manville Co. Ltd., calls attention to the

fact that the company's new office and
warehouse is located at 565 Lakeshore
Road East, Port Credit. Ont.

Clarence W. Johnson, of Windsor, Ont.,

has been named president of Canadian
Sirocco Company Ltd. Current with this

announcement is that of the appoint-

ment of Richard R. Noyes, as vicei

president of sales.

Mr. Johnson, who is an engineering

graduate of the University of Wisconsin.

joined Canadian Sirocco in 1932 as a
district manager and during the following

five years was sales engineer for Ameri-
can Blower Corporation, the parent com-
pany. In 1944 he was made vice-president

of the Canadian organization.

Mr. Noyes, a University of Toronto
graduate. joined the company in 1936

immediately following graduation. He
served as a sales engineer and then as

district manager in the Montreal area

until his appointment as sales manager
in 1952.

P. E. Kent, formerly fire prevention
engineer with the Ontário Firo Mar-
shall^ office. is with the Canadian Staãí

dards Association, Weston, Ont., in the

capacity of a test engineer.

Manitoba
Annual Dinner Meeting

The annual meeting of the Association

of Professional Engineers of Manitoba
was held in the Marlborough Hotel on
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the evening of January 19. The meeting
was preceded by a dinner attended by
a large body of the membership as

well as the following guests: C. N.
Blankstein, president of the Manitoba
Association of Architects; J. A. Mer-
chant, registrar of the Association of Pro-
fessional Engineers of British Columbia;
E. J. Durnin, president-elect of the As-
sociation of Professional Engineers of

Saskatchewan, and T. M. Medland,
executive director of the Association of

Professional Engineers of Ontário. After
dinner the gentlemen frora the other
provinces made some very interesting

comments on their own Associations.

Internai Public Relations

Mr. Merchant discussed public rela-

tions as practised by the B.C. Associ-

ation. Some of the highlights of their

program included what he called "inter-

nai public relations"; the forming of

Toastmaster Clubs in Vancouver, "Vic-

toria and Nelson, and a system of award-
ing certificates to the young engineers
qualifying for membership in the As-
sociation at a public gathering about
twice a year. He felt that these events
would stimulate interest and pride of the
members in their Association and that
publicity was only of secondary impor-
tance. He stressed building from within
as the best means of achieving good
public relations.

Trade Vnionism

Mr. Durnin of the Association of Pro-
fessional Engineers of Saskatchewan gave
an interesting talk on the effect of trade
unionism on engineers in that province,
particularly in regard to the provincial

government. It was pointed out that

engineers as well as members of other

professions, were required by law to be
members of trade unions. At present the

Saskatchewan Association is making
every effort to persuade the government
to enact legislation which will elimi-

nate this practice.

Salary Schedule»

T. M. Medland, executive director of

the Ontário Association of Professional

Engineers discussed Ontario's pioneering

in the field of salary schedules. It was
generally felt by those present at the

meeting that the obtaining of a rea-

sonable salary schedule was a very diffi-

eult and arduous task, and that Mr.
Medland and those who assisted him in

this project were to be congratulated

for their efforts and the satisfactory

results.

After the speeches the meeting ad-

journed and was reconvened later by
the president who presented his annual

report to the Association. The high-

light of the president's report was the

formation of a full time offi.ee with a

permanent secretary to assist C. S.

Landon in his multitudinous duties. The
membership had indicated previously by
secret ballot their willingness to have
such an office set up and the president

was applauded for his efforts.

Following this message, the reports of

the committee chairmen on Public Re-
lationí. Consulting Engineering, Social

Functions, Examination Requirements,

and the Advisory Committee were heard.

There was some lively discussion and

some disagreement of the work done
by the committees, but generally it was
felt that they had rendered good service.

/• Hoogstraten Is Piew President

The scrutineers' report was then given
and a list of the elected Council mem-
bers for 1956 was read. After a short
recess, the Council then elected by secret

ballot the officers, as follows: president,

J. Hoogstraten, professor of engineering
at the University of Manitoba; vice-

president, N. Bubbis, director of the
Greater Winnipeg Water District; secre-

tary, C. S. Landon. Council Members
are G. W. Moule, contract engineer, City
of Winnipeg Hydro-Electric System; W.
L. Wardrop, cônsulting engineer; D. M.
Stephens, chairman and general manager
of the Manitoba Hydro-Electric Board;
L. A. Bateman, general superintendent of
production, City of Winnipeg Hydro-
Electric System.
The meeting adjourned at 10.30 p.m.

British Columbia
Engineers in the News

J. W. Birch has resigned his position
with Hopkins Exploration Consultants
and is now employed in the engineering
department of Algom Uranium at Quirke
Lake Mine, Algoma Mills, Ont.

Mark Robinson, previously of the B.C.
Engineering Company, is now with
Alaska Pine and Cellulose Ltd. He ex-
peets to work in the Vancouver office

for a few months before going to Port
Alice as assistant resident engineer.

N. E. Cooke, who recently received his

Sc.D. degree in chemical engineering
from the Massachusetts Institute of
Technology, has accepted a position with
Canadian Industries Ltd., in Montreal.

Robert M. Martin recently retired from
his position with the Indian Affairs

Branch, Department of Resources and
Development.

J. C. Garnett, has been appointed city

engineer of Victoria. He had been assist-

ant. city engineer and, recently, acting
city engineer during the illness of his

predecessor, Cyril Jones.

D. J. Baker, a graduate of the Univer-
sity of British Columbia, civil class of
1949, was recently in Vancouver for a
short visit. He is with Lockwood, Kess-
ler and Bartlett, Inc., and has been
working in Colômbia for the past few
years.

J. C. Bowling, formerly a design en-
gineer with the B.C. Engineering Com-
pany, is now with the Dominion Con-
struction Company at Port Alberni.

G. J. Gill, has accepted a position with
the Foundation Engineering Company in

Vancouver. He was formerly with the
Department of Public Works of Canada.

F. Leipert has left the firm of Gardner
and Thornton to accept a position with
the B.C. Engineering Company.

R. G. Urquhart is now working as a

field engineer for H. A. Simons Ltd. at

Port Alberni. He was previously with

Former deputy minister of Manitoba's Public Works Department, M. A. Lyons,
left, was honoured in Toronto with a life membership in the Manitoba Asso-
ciation of Professional Engineers. He served as its first president when it was
established in 1920. Now a resident of Toronto, Mr. Lyons is the first to be so
honoured by the Manitoba Association. Presentation was made by Georges
Demers, Quebec, president of the Dominion Council, during the annual meet-

ing of the Association of Professional Engineers of Ontário.
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(Bbítmvitó
The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

the B.C. Electric construction depart-
ment at Lillooet.

W. B. Gale of the B.C. Power Com-
mission was recently transferred from
Williams Lake to the head office in

Victoria, where he will take up the posi-

tion of assistant to the superintendem
of power districts.

J. P. Sullivan has left the employ of

H. A. Simons Ltd. and taken a position

with D. W. Thomson.

A. W. S. Stuckey is now with Founda-
tion Engineering Co. Ltd. in Vancouver.
He had previously been with R. N.
Hardy and Associates Ltd. in Edmonton.

R. N. McLellan has moved his recently

established consulting practice to 11C6

W. Pender St. Mr. McLellan specializes

in aerial tramways, cableways, light sus-

pension bridges and general wire rope
engineering applications.

S. P. Fox is now with the Canadian
[nstitute of Timber Construction at

Ottawa. He had previously been work-
ing in Toronto.

J. E. Schoevaars has accepted a posi-

tion with H. A. Simons Ltd. He was
previously with the Wieser Lock Com-
pany of Canada.

D. J. Baker, formerly with Lockwood,
Kessler and Bartlett, Inc., in Colômbia,
S.A.. has accepted a position with B.C.
Coticrete Co. Ltd. in Vancouver.

W. E. Kenny, of the B.C. Power Com-
mission, was recently promoted from
maintenance engineer to operations engi-

neer, and will move from Nanaimo to

Victoria to take up his new duties.

Charles Bentall recently assumed the

duties of campaign chairman for the

B.C. Heart Foundation. Mr. Bentall is

a member of the board of directors and
has played a leading role in the estab-

lishment of the organization.

S. D. Cavers is now research engineer

with the B.C. Research Council at the

University of British Columbia. He was
formerly with the department of chemis-

tiy at the University of Saskatchewan.

G. W. C. Lake, until recently municipal
engineer of the District of Richmond,
has accepted a position with Canadian
British Associates in New Westminster.

E. B. Jakeman, a 1955 civil engineering
graduate of University of British Col-
umbia, is now working for Mobil Oil of

Canada at Drayton, Alta.

W. Hemerling has accepted a position

with Foundation of Canada Engineering
Corporation Ltd. in Vancouver. He was
previously on the design staff of the
B.C. Engineering Company.

W. S. Jackson, of the water rights

branch, Department of Lands and For-
ests, has been promoted from assistant

hydraulic engineer to assistant district

engineer.

F. E. Rutquist has left Wells, B.C.,

where he was mill superintendent with
the Cariboo Gold Quartz Mine, and is

now living in Calgary. He is plant man-
ager with the Alberta Ytong Manufac-
turing Company, makers of light-weight

cellular building blocks.

Norman Keith Cameron, m.e.i.c, part-

ner of the firm Cameron and Phin,

contractors in Welland, Ont., died on
December 24, 1955.

Mr. Cameron was born in Strathroy,

Ont., on January 7, 1883, and received

his education at the Royai Military Col-
lege in Kingston, Ont. His early ex-

periente was gained with the Transcon-
tinental Railway and with the Hydro-
Electric Commission of Ontário, work-
ing on transmission lines in Ontário.

In 1907 he was with Larkin and Sang-
ster, contractors, engaged on the Trent
Canal. He also worked on the Welland
Ship Canal from 1913 to 1915. During
the First World War Mr. Cameron
served overseas with the Canadian Ex-
peditionary Force. At the end of the

war he returned to Canada and spent
some time working on the Cornwall
Canal at Cornwall, Ont., until 1921 when
he went to New Brunswick and was
in charge of concrete work for the Saint

John Dry Dock and Shipbuilding Com-
pany. In 1928 Mr. Cameron went into

partnership and formed the firm of

Cameron and Phin, contractors, in Wel-
land, Ont.
He joined the Engineering Institute in

1922 as an Associate Member and trans-

ferred to Member in 1940. Mr. Cameron
attained Life membership in 1954.

Edmund J. Bolger, m.e.i.c, who was
recently with the Cartier Construction
Company on the Bersimis River Project

at Forestville, Que., died on October
19, 1955.

Mr. Bolger was born in Belleville,

Ont., on March 24, 1886. He attended
Queen's University for two years study-

ing civil engineering and then in 1916

enlisted in the Royai Canadian Engi-
neers. He saw service overseas and re-

tired from the Army with the rank of

major following the end of the war.

Prior to attending Queen's University,

Mr. Bolger was with the Transcontin-
ental Railway as resident engineer and
locating engineer at La Tuque, Que.

In 1924 he was with Hollinger Con-
solidated Gold Mines Ltd. at Timmins,
Ont. Mr. Bolger subsequently spent
many years in Northern Ontário en-

gaged in the mining industry. He be-

came mine manager in 1943 for Eldorado
Mining and Refining Ltd. at Port
Radium in the Northwest Territories,

and in 1947 carne to Ottawa as assistant

to the president for the company. In

1953 he became associated with the

Cartier Construction Company on the

Bersimis project.

Mr. Bolger joined the Engineering
Institute in 1904 as a Student. He trans-

ferred to Júnior in 1911, Associate Mem-
ber in 1915, and to Member in 1940.

He attained Life membership in 1950.

Jean Paul Boucher, Jr.E.i.c, director

and general manager of St. Denis Con-
struction of Ville Jacques-Cartier, Que.,

died on August 24, 1955, in Montreal,

following an explosion which occurred
during an inspection tour of work com-
pleted by the company in Longueuil,
Que.
Mr. Boucher was born in Sorel, Que.,

on October 22, 1918, and received his
general education there, and in St. Hya-
cinthe, Que. He graduated from Ecole
Polytechnique in 1946 with a B.A.Sc.
degree in civil engineering. He spent
some time as instrumentman with Mar-
ine Industries Limited at Sorel during
vacations from his university courses.
Immediately following his graduation

he joined J. A. Lalonde and Company
Ltd., consulting engineers in Montreal,
as field engineer. He remained with this

company until 1953 when he became
associated with St. Denis Construction
as general manager and director.
Mr. Boucher joined the Engineering

Institute as a Student in 1942 and trans-
ferred to Júnior in 1948.

John Alexander Reid, m.e.i.c, mining
engineer, died on December 28, 1955, at

his home in Toronto.
Born in Halifax, N.S., on October

23, 1877. Mr. Reid graduated from
Queen's University in 1902 with a B.Sc.
degree in chemistry and mineralogy.
He gained general experience in gold
mining from 1903 to 1908 in Nova
Scotia, British Columbia and México.
For the next few years after that he
was engaged in field exploration work
in the Cobalt, Ont., area.

Then he became associated with the
late Dr. P. A. Coleman in preparing the
first Sudbury mining map, which later

became famous over the world for its

detailed geological information. After
lecturing for a }'ear at Queen's Uni-
versity, Mr. Reid returned to Cobalt,
Ont. in 1916. where he remained for

eight years as gcologist and mine man-
ager for the 0'Brien Mine. From 1924
to 1934 he travelled extensively cover-
ing mining fields in Western Canada
and South and Central America. In 1934
he went into private practice as a con-
sultant. He wrote a number of technical
papers on his work in Northern Ontário
during the next few years.

Mr. Reid was a member of the Walker
Mineralogical Club. the Society of Econ-
omic Geologists, the Geological Associa-
tion of Canada, and the Association of

Professional Engineers of Ontário.
He joined the Engineering Institute

as a Member in 1919 and attained Life

membership in 1949.

Correction

In the February issue the Journal pub-
lished the biography of the late Henri A.

Gibeau. of Montreal, a former director

of public works for the City of Montreal.
In error, the name was given as Henri

A. Gibeault. The editors regret this mis-

take in its treatment of the biography
of a sénior and respected Member.
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News of the Personal Activities

of

Members of the Institute

Dr. O. M. Solandt, hon.m.e.i.c, who
was chairman of the Defence Research
Board, has been appointed assistant vi^e-

president, research and development, of

the Canadian National Railway. The
appointment is effective March 1.

Born in Winnipeg in 1909, lie received
h is early education there and in Toronto,
and obtained a B.A. degree from the
ííniversity of Toronto in 1931. Follow-
ing Iwo years of post-graduate work in

the department of physiology, he re-

eeived an M.A. degree. In 1936 he took
his doctorate with honours under Dr. C.
H. Best. A year of research at Cam-
bridge University, internship at Toronto
General Hospital, and further post-grad-
uate work at the London Hospital, Eng-
land, preceded his appointment to the
teaching staff of the department of physi-
ology at Cambridge, where he was sub-
séquently named a Fellovv of Trinity
Hall.

Following the outbreak of the war he
directed the South-West London Blood
Supply Depot until 1941. He founded
the Medicai Research Councils Physi-
ological Laboratory at the Armoured
Fighting Vehicle School at Bovington
and became engrossed in research on the
physiological problems of tank person-
nel. In 1942 he established the opera-
tional research group, which investigated
important tank gunnery problems, and
in May, 1944 he was named superintend-
em, of the Army Operational Research
Group. He had already joined the Cana-
dian Army in February, and in May was
appointed acting colonel.

In 1945 he was chosen to direct the
operational division of the South East
Asia Command as scientific advisor to
Admirai Lord Louis Mountbatten, but
lhe war ended before he could assume
this post. Instead he went to Hiroshima
and Nagasaki with a joint military mis-
sion to evaluate the effects of the first

atomic bombs.
Dr. Solandt returned to Canada in 1946

to join the Department of National
Defence in Ottawa and take on the job
of forming a permanent defence research
organization for Canada. He became the
first chairman of the Defence Research
Board in 1947 and a scientific member
of the chiefs of staff committee and
defence council.

J. T. Dyment, m.e.i.c, director of engi-
neering for Trans-Canada Air Lines, has
been elected vice-president in charge of

activities concerned with air transporta-
tion, for the Society of Automotive Engi-
neers, Inc.

Mr. Dyment will head the thirty-nine

member Air Transport Activity Com-
mittee. He has also been a member since

1945, and one-time chairman of the

teehnical committee of the International

Air Transport Association.

He has been associated with Canadian
aviation from the time of his graduation
from the University of Toronto, and
since 1938 has been with Trans-Canada
Air Lines. In 1943 he was chairman of

the Winnipeg Branch.

Francis G. Ferrabee, m.e.i.c, president

of Canadian Ingersoll-Rand Company
Ltd., has been elected a director of the

Ingersoll-Rand Company in New York.
Mr. Ferrabee has been associated with
Ingersoll-Rand since 1924, in Canada and
the United States.

Mr. Ferrabee is president of the Ma-
chinery and Equipment Manufactureis'
Association of Canada, a past-director

of the Canadian Industrial Preparedness
Association, a past-president of the

Montreal Board of Trade, a member of

the Canadian Institute of Mining and
Metallurgy, and of the Institute of Ad-
ministration.

F. G. Ferrabee, M.E.I.C.

Rear Admirai (E) John G. Knowlton,
R.C.N. (Ret), m.e.i.c, has been elected

president of Bogue Electric of Canada
Ltd. at Gloucester, Ont. His offices will

be at the company's new plant at

Gloucester near Ottawa, headquarters for

the production of motors and genera-

tors, power supplies, Communications
systems and electronic components.
Rear Admirai Knowlton had complet-

ed 37 years of service upon his retire-

Rear Admirai (E) J. G. Knowlton,
M.E.I.C.

ment from the Navy. Since 1947 he has
been chief of naval teehnical services

and member of the Naval Board in

Ottawa. In this capacity he directed the

greatest peacetime ship-building pro-

gram in the history of the Canadian
Navy.
In 1945 Rear Admirai Knowlton was

awarded the O.B.E. for his World War
II activities as engineer superintendent
of H.M.C, dockyard at Halifax. He
directed the build-up of the dockyard
from a small prewar base to its present
position of importance as a huge repair

and operating base.

S. Logan Kerr, m.e.i.c, president of the
consulting engineering firm of S. Logan
Kerr & Company Inc. in Philadelphia,

was recently cited by the University of

Pennsylvania as one of the twenty-three
alumni of its engineering school whose
Professional achievement. contributions
to the public welfare and service to their

alma mater has been recognized.

Voted by the engineering faculties,

these "Centennial Citations" were con-
ferred at the engineering alumni's annual
dinner and meeting at the university a
short time ago.
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T. A. I. C. Taylor, m-EJ.C, has been
named president of the firm of Patterson

Electric (Eastern) Limited, Montreal.

A 1936 graduate of the University of

Alberta with a degree in electrieal engi-

neering, lie was for a time with the

Saguenay Power Company Ltd. at Ar-

vida, Que., and in 1938 was transferred

to lhe Aluminum Company of Canada
Ltd., becoming electrieal maintenance
engineer. He remained with the company
until 1942 and rejoined it in 1946 in

the position of project engineer, after

Four years service with the R.C.E.

Later, in 1950, Mr. Taylor joined

Patterson Electric. He was at that time

general manager and chief engineer.

F. S. Jones, m.e.i.c.,- has retired from

the Department of Transport after 40

years of government service. He was
chief engineer of the St. Lawrence Ship

Channel branch of the department,

liaving attained that position in 1942.

He joined the Department of Trans-

port in 191(5 following his graduation

from the University of New Brunswick.
During the First World War he served

oyerseas with the Royai Canadian Engi-

neers and received the Military Cross.

In 194(3 he was awarded an M.B.E.

Gatitieau Power Personnel

Claude Glidden, m.e.i.c, has recently

retired from active service with the

Gatineau Power Company, Ottawa. He
has held the position of chief engineer

for twenty years.

Mr. Glidden studied at McGill Uni-

versity, receiving a B.Sc. degree in elec-

t rica 1 engineering and in 1922 an M.Sc.

degree in mechanical engineering. He
was a demonstrator in McGill eléctrica!

R.C. Silver, M.E.I.C.

engineering department for two yeais,

working between terms as resident engi-

neer on a hydro electric plant for Beau-
bien Busfield and Company Ltd., Con-

sulting engineers, at St. Alban's, Que.

In 192"> he joined the department of

Railways and Canais, St. Lawrence
Waterways. He became an electrieal

engineer with Canadian Hydro Electric

Corporation, in 1926, and later, in 1930,
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joined the Gatineau Power Company in

the same capacity. He was appointed
chief engineer in 1935, and in 1951 re-

ceived the additional appointment of

vice-president.

Rupert F. Howard, m.e.i.c, has recent-

ly retired from his position as purchas-

ing agent for Gatineau Power Company
m Ottawa. He will continue to be asso-

ciated with the company as consultant.

Mr. Howard began his career in the

constmetion department of the Westing-
house Electrieal and Manufacturing
Company and worked for a time in

Pittsburgh, completing the two and a

half year student course offered by the

company at that time. In 1907 he was
tmnsfeired to the Canadian Westing-
house Company at Montreal as assist-

ant engineer, having charge of ali engi-

neering work for the company from
Ottawa to the maritime provinces.

He subsequently assumed charge of the

company 's work at the city of W-inni-

peg hydro-electric plant anil in 1917 was
attached to the Winnipeg office as com-
mercial engineer. Later he resigned to

acoept the position of chief engineer of

the British American Nickel Corporation
at Ottawa. He remained there until 1921
when he became conneeted with Messrs.
Kerry and Chace Limited, consulting
engineers, Toronto, as assistant in con-
nection with investigating and rei)orting

on the proposed electrification of the
Temiskaming and Northern Ontário
Railway. In 1922 he entered private
practice, but gave this up in 1927 to

join Gatineau Power Company and was
appointed manager of power sales, then
purchasing agent, with headquarters in

Ottawa.

Mr. Howard is :i graduate of McGilJ
University.

Ralph C. Silver, m.e.i.c, will be assist-

ant chief engineer of the Gatineau Power
Company. He was formerly system plan-

ning engineer with the company.
Mr. Silver graduated from McGill Uni-

versity with a B.Sc. degree in 1927 and
obtained his M.Sc. degree in 1929. From
1927 to 1929 he was demonstrator in the

unjversity's electrieal laboratory. He first

became associated with Gatineau Power
in 1929.

He is a member of the Association o!'

Professional Engineers of Ontário, the

Canadian Electrieal Association, and ol

A. J. Chabot, M.E.I.C.
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the American Institute of Electrieal

Engineers, having served as a past chair-

man of the Ottawa section of the latter

organiza tion.

Arthur J. Chabot, m.e.i.c, has been
appointed chief engineer of the Gatineau
Power Company. He joined the com-
pany in 1928.

Mr. Chabot graduated with honouis
from McGill University in 1925 with a

B.Sc. degree in electrieal engineering.

and was awarded the British Association
Medal. Then he followed the three year
advanced course in engineering with the
General Electric Company, in Schenee-
tady. N.Y., at the completion of which
he joined Gatineau Power as electrieal

engineer.

He is a past chairman of the Ottawa
section of the American Institute of

Electrieal Engineers, and a member oí

the Corporation of Professional Engi-
neers of Quebec, and of the Canadian
Eléctrica] Association.

J. A. Michaud, M.E.I.C.

J. A. Michaud, M.K.I.C, has been elect-

ed vice-president in charge of woodlands
for Consolidated Paper Corporation

Limited, Grand'mere, Que. He was for-

merly general woods manager of the

corporation, and has been with Con-
solidated Paper and its affiliates for 35

years.

Mr. Michaud is president of the St.

Maurice River Boom <fc Driving Com-
pany, with which he has been associated

since 1920; a director of the Quebec
Forest Industries Association, the wood-
lands section of the Canadian Pulp A
Paper Association. and of several forest

protective associations.

A. G. Tanner, m.e.i.c. has accepted a

position with Angus Robertson Ltd., and

is assistant construction engineer on the

Warsak Hydro-Electric Development in

Pakistan, intending to reside in that

country for 2 or 3 years.

A civil engineering graduate of the

University of British Columbia. class of

1947, he was previously design engineer

with the Shawinigan Engineering Com-
pany in Montreal.

F. R. Charles, m.e.i.c.. has been named
chief of the patents section of the Na-

tional Research Council of Canada in

Ottawa. Mr. Charles has been with

X.R.C, since 1946.
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If you have an industrial lifting problem, you

will find our new Crane Handbook invaluable.

In it you will find information on the classifica-

tion and selection of electric overhead cranes

for various services; features of construction;

runway design data and many other items.

*****

Write for your copy

of Publication No.
M F -100 to your

nearest branch of

Dominion Bridge

Company Limited.

CRANES BY DOMINION BRIDGE
PLANTS AND OFFICES THROUGHOUT CANADA
Divisions : Mechanical. Platework. Siruclural. Boiler. Warehouse.

THE ENGINEERING JOURNAL March, 1956 293 (43)



He is a iaechanical engineering grad-

uate of the University of Toronto and a

law graduate of Osgoode Hall. During
the Second World War he served aí flight

lieutenant with the R.C.A.F.
Mr. Charles is a member of the Patent

Instituto of Canada and of the Cana-
dian Aeronáutica] Institute.

G. L. Brown, m.e.i.c, has been elected

chairman of the Sault Ste. Marie Branch
of the Engineering Institute.

He is assistant manager of L. R. Brown
and Company Ltd., general contractors,

Sault Ste. Marie. He has been earrying

on as acting manager of the company
since the death of his father and has

been associated with the company since

his graduation from the University of

Toronto in civil engineering in 1945.

Mr. Brown was first a field engineer

on construction work of various types,

and was appointed assistant manager ol

the com]>any in 1950.

E. K. Lewis, m.e.i.c, of Imperial Oil

Limited, has been transferred from the

loco refinery in British Columbia to the

Edmonton refinery, and is with the

manufacturing department.

With Imperial Oil since 1934, Mr.
Lewis has been at Dartmouth, N.S., and
in the engineering and development
section of the company at Sarnia, Ont.

In 1946 he was production manager of

the Polymer Corporation and two years

la ter became superintendent of the Im-
perial Oil Refinery at Montreal. He went.

to Winnipeg in 1951 as superintendent

of the manufacturing department and
was then transferred to loco the foi-

lowing year.

Mr. Lewis graduated in 1930 from
Nova Scotia Technical College.

Ivan M. Wallace, m.e.i.c, has recently

joined the consulting engineering firm of

C. C. Parker and Associates of Hamilton.
Ont., and will have general supervision

of their western Ontário operations.

Since 1946 Mr. Wallace has been de-

signing engineer and contract manager
with the London Steel Construction
Company Ltd. of London, Ont., and
was previously with the Canadian Bridge
Company Ltd., of Walkerville, Ont.

I. M. Wallace, M.E.I.C.
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J. S. Johnston, M.E.I.C.

Linde Air Products Appointments

J. Stuart Johnston, m.e.i.c, has been
transferred from Winnipeg to Vancouver
as manager of the western district oí

Linde Air Products Company, division
of Union Carbide Canada Ltd. He was
previously district manager in Winnipeg.
Mr. Johnston has been eonnected with

Linde Air Products Company since his

graduation in 1940 from McGill Uni-
versity. He was in Montreal in 1947 as

manager of the process service for the

district.

Peter R. Maitland, m.e.i.c, has been
appointed assistant manager of Western
district with headquarters at Edmonton.
Alta., for Linde Air Products Company.
He has been sales engineer foi' the com-
pany in Vancouver, B.C.

He graduated in 1950 from the Uni-
versity of British Columbia in mechani-
cal engineering, and has also been chiei

designer of the engineering department
of Barber Machinery Limited in Calgary,
Alta.

John F. Short, m.e.i.c, has been trans-

ferred by the Linde Air Products Com-
pany to Montreal as manager of engi-

neering service for the Eastern district.

He was previously service engineer in

Toronto for the company.
Mr. Short graduated in 1949 from

Queens University in mechanical engi-

neering and immediately became a sales

engineer with the company. He was ap-
pointed service representative in Toronto
later that same year.

Norman E. Duncan, m.e.i.c, is now in

Cleveland, Ohio, with Arthur G. McKee
and Co., where he is employed as pro-

ject engineer on industrial buildings.

He was formerly with Aluminum of

Canada in Montreal as a struetural de-

sign engineer, and is a 1948 graduate of

the University of Edinburgh with a

B.Sc. degree in civil engineering.

Philip H. Morgan, m.e.i.c, is in Pesha-

war, West Pakistan, in the capacity of

project manager for the H. G. Acres and
Co. Ltd.

Mr. Morgan was previously British

West Indies project manager with Spros-

tans Ltd. in Shooters Hill, Jamaica and
in 1954 became construction cônsul tant

with Aluminum Laboratories in Mont-
real.

March. 1956

P. R. Maitland, M.E.I.C.

J. F. Short, M.E.I.C.

B. C. Palmer, m.e.i.c, has accepted a

position with Mid-Canada Defence Line,

in northern Saskatchewan, at LaRonge.
Sask.

Mr. Palmer, who graduated from Ohio
State Agricultural College in 1948. with

an engineering degree has previously

been engaged in hydraulic and strue-

tural design with Prairie Farm Rehabil-
itation Administration, Regina, Sask.

K. L. Broe, m.e.i.c. has been appointed
manager of the apparatus sales division

of the Canadian General Electric Com-
pany, in Calgary. He has formerly been
with the company in Trail, B.C. He
graduated in electrical engineering from
the University of British Columbia in

1946.

W. B. Peterkin, m.e.i.c. has been

named manager of Canadian Cutler-

Hammer Limited in Toronto.
An electrical engineering graduate of

the University of Manitoba. Mr. Peter-

kin was formerly district manager at

Winnipeg, Man., for Amalgamated Elec-

tric Corporation Ltd. of Toronto.

R. S. Lockeberg. M.E.I.C. has moved ta

Ottawa and is with R. L. Crain Limited
He was formerly in Montreal on the

staff of B. W. Deane & Company.
A 1947 mechanical engineering grad-

uate of Queen's University. he has also

been with Canadian Ingersoll-Rand Com-
pany Ltd. in Montreal.
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There's been a

Revolution in Rubber

Why Is POLYSAR Used
The World Over?

Why is Polysar specificd by raanu-

facturers in every continent? Because
*there ,

s been a revolution in rubber.

Now . . . with Polysar chemical rubbers

and the help of Polymer's research

technicians . . . manu facturers are

able to offer products with the superior

qualities needed to meet today's exact-

ing requirements.

Whether rubber now enters into

your products or not , it will pay you

to inquire about the possibilities of

Polysar. You'll find— as have manu

facturers in 10 countries—that Polysar

rubbers can greatly improve present

products and enable you to create

new ones.

Polymer Corporation Limited—
makers of Polysar rubbers—has the

largest research and development

division in Canada. You are invited to

make full use of these facilities.

Write to our Sales and Technical

Service Division, Sarnia, Canada.

Here's Why POLYSAR Rubber
Is Used In Oil Seals

Manufacturers of oil seals and many other products

specify Polysar Krynac rubbers because they give

the best balance of good proeessibility.

low-temperature properties, oil resistanec,

and physical properties. For different

product needs and applications.

Polysar Krynacs are available in

four oil-resistant types.

Polysar rubber has improved oil

seals— it can improve your

products, too.

c
POLYMER ^>

CORPORATION
UMFTÍD

POLYSAR
SARNIA
CANADA

POLYMER CORPORATION LIMITED
Sarnia • Canada

Distributors in 28 Countries Around the World
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E. Jack Prince, m.e.i.c, of Dominion
Iron & Steel Limited, has been elected

chairman of the Cape Breton Branch
of the Engineering Institute.

Mr. Prince was born in Leeds, Eng-
land, and received his education at

Brigg Grammar School, Scunthorpe
Technical College, and Sheffield Uni-

versity, where he was admitted as as-

sociate in ferrous metallurgy in 1933.

Previous to joining the staff of Dom-
inion Steel & Coal Corporation in

Sydney. N.S., a.s research engineer in

1947, he oceupied positions in variou»
British steelvvorks as steelworks chemist,

electric furnaceman, melting shop shifl

manager, assistant melting shop man-
ager, and works metallurgist. Since 1953

he has been assistant superintendent oi

openhearth and electric furnaces in

Sydney.
He is a Fellow of the British In-

stitution of Metallurgists, a member oí

the British Iron and Steel Instituto,

and a member of the Association of

Professional Engineers of Nova Scotia

Mr. Prince joined the Engineering In-

stitute in 1948 as a Member. He ha*
been vice-chairman of the Cape Breton
Branch in 1950, and secretary-treasurer

in 1953, and has served on the Branch
Committee since 1949.

E. J. Prince, M.E.I.C.

George F. Knight, m.e.i.c, has resigncd

as assistant general manager of the Con-
sumei- Gas Company of Toronto. Mr.
Knight has been with the Consumem'
Gas Company for 13 years, and was
responsible for ali the company's outside

operations, including the transmission of

natural gas from the Niagara Frontier.

cxpansion of facilities and of Toronto
distribution and service. He was on the

board of directors of the company from
1951 to 1954.

A graduate of Manchester College of

Technology in England, he began hií

career in engineering and in the manu-
factured gas industry in that eountry.

G. F. Knight, M.E.I.C.

Mr. Knight joined the Consumeis' Gas
Company in 1942 as engineer-in-charge

of construetion and maintenance, and
became general superintendent of works

in 1946. He was named assistant general

manager in 1952.

He is a member of the Institution oí

Gas Engineers of Great Britain, the

American Gas Association. and is a

member of the board of directors of th» 1

Canadian Gas Association.

M. Couse, MJ..I.C, is chief engineer of

the Scarboro branch office of Proctor.

Redfern & Laughlin. consulting engineers

of Toronto.
A 1950 civil engineering graduate oí

the University of New Brunswick, Mr.

Crouse joined the company in 1952 as

resident engineer.

e new heavy-duty,

all-purpose diesel

• 16 to 78 b.h.p.

• simple to maintain

• flexible in application

• compact • sturdy • reliable

UUlSJmJlUSJlM.. diesel engines
the latest addition to the wide range of

Ruston power units—designed ahead of

time and built to last a lifetime

RUSTON « HORNSBY LTD • LINCOLN • ENGLAND
ASSOCIATED WITH DAVEY. PAXMAN & CO. LTD., COLCHESTER.

CANADIAN DISTRIBUTORS

MONTREAL 4 TORONTO : Laurie & Lomb

WINNIPEG « REGINA : Mumford, Medland Ltd.

LUNENBURG, N.S.: Atlantic Bridge Co., Ltd.

EDMONTON & CALGARY : Electrical Industries Ltd.

ST. JOHWS, NEWFOUNDLAND: Steers Lld.

VANCOUVER : Walkem Machinery & Equipmenl Ltd.

Canadian Office A Spares Depot, 2, Paxman Road, Islington, Toronto 18, Ontário.
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Systems complefely free
of sludge, rusf and foam

Four 3000-ton Lake Erie presses went into service in

1953 with an initial fill of Texaco Regai Oil R&O —
2700 gallons in each system. Now, two years later, Mullins

Manufacturing Corporation, Warren, Ohio, tells us—

"Your Texaco Regai Oil R&O has done a

great job in assuring the dependable hydrau-

lic performance we must have. AH systems

are completely free of sludge, rust and foam.

Very little make-up has been required."

Texaco Regai Oil R&O has been proved by test to have

ten times the oxidation resistance of ordinary turbine-

quality oils— far greater ability to keep systems free

from sludge, rust and foam. And there is a complete Iine

of Texaco Regai Oil R&O to meet the requirements of

ali types and sizes of hydraulic equipment, ali operating

conditions.

Let a McColl-Frontenac Lubrication Engineer help you

select the proper one to keep your hydraulics trouble-

free. Just call the nearest of the many McColl-Frontenac

Bulk Stations across Canada, or write McColl-Frontenac

Oil Co. Ltd., 1425 Mountain Street, Montreal 25, Quebec.

McCOLL-FRONTENAC OIL COMPANY LIMITED — Manufacturers and Distributors in Canada of Texaco Petroleum Products.

Texaco Regal Oils R&O
FOR ALL HYDRAULIC UNITS

TUNE IN: Texaco Star Theatre starring Jimmy Durante on TV every other Tuesday night. Metropolitan Opera radio broadcasts Saturday afternoons.
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L. P. Bonneau, m.e.i.c, professor in

the mechanical engineering department
of Lavai University, has been eleeted as

the nevv chairman of the Quebec Branch
of the Engineering Institute.

Professor Bonneau was born in St.

François, Que., and completed his early

education there. He graduated from
Lavai University in 1942 with a B.A.Sc,

degree. He spent the next six years on
the staff of the Canadian Johns-Manville
Company as assistant engineer. In 1944

he was engineer, working on layouts
for underground mining, crushing plants,

and hoisting plants for the company.
He returned to Lavai University in

1947 as lecturer in thermodynamics and
applied mechanics. In 1951 he also acted

as assistant secretary for the faculty of

science and in 1954, was named full

professor of thermodynamics and direc-

tor of the mechanical engineering

department.

Professor Bonneau is a member of the

board of examiners of the Corporation
of Professional Engineers of Quebec, and
a member of the young engineers com-
mittee of that organization. He is on
the committee of revision of the sylla-

L. P. Bonneau, M.E.I.C

bus of examinations of the Dominion
Council of Professional Engineers. He
is also a member of the Canadian In-

stitute of Mining and Metallurgy, the
American Society for Metals, and of the

American Society of Mechanical Engi-
neers.

He joined the Engineering Institute in

1945 as a Member and has been active

on the executive of the Quebec Branch
for a number of years.

Andrew S. Zakrzewski, m.e.i.c, recent-

ly announced the formation of a new
company, Pneuma-Serve Limited, in

Toronto, of which he is president. Thi>
new company will specialize in the field

of automation as well as the develop-
ment and manufacture of special ma-
chinês.

Mr. Zakrzewski was formerly with
Taymouth Industries Limited in Tor-
onto.

J. C. Pratt, m.e.i.c, is now in the re-

search department of McCulloch Motors
Corporation in Los Angeles, Califórnia,

working as development engineer.

A 1942 electrical engineering graduate
of the University of Manitoba, Mr.
Pratt has been with the National Re-
search Council in Ottawa, and at Winni-
peg as the Manitoba representative of

the Technical Information Service for

N.R.C.

C. Sidney Dutton, m.e.i.c, has accepted

a position as design engineer with Proc-

tor, Redfern and Laughlin, consulting

engineers of Toronto. He was formerly
field engineer for Infilco (Canada) LtH.

in the Ontário territory.

Mr. Dutton graduated in 1939 from
the Victoria University of Manchestt r

with honours in civil engineering. Pre-

vious to being associated with Infilco

(Canada) Ltd. he served as a design

engineer on sanitary engineering projecta

in Blitain and the United States.

Good News! ButWHEN?

It should be under control BEFORE it has

had a chance to spread. The provision

of Booth Fireproof Doors at communi-
cating openings has saved millions of

dollars worth of buildings and goods ali

over the world.

Automatic Control

Booth Fireproof Doors can be provided

with a Fusible Link which automa-
tically releases and doses the door

when the temperature rises to 155° F.

For catalogue and further

tion apply to

informa-

BOOTH
FIREPROOF

STEEL DOORS

JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON, ENGLAND

(48) 298 March, 1956 THE ENGINEERING JOURNAL



53 SHIP ANYTHING ANYWHERE

•Protective Pack
for T.V. Sets

BATHURST
CONTAINERS
TELEVISION sets are among the
great variety of manufactured articles

which can be safely and speedily
shipped in Bathurst Containers.

Attractive in appearance, strong
and durable, Bathurst Containers are
easy to handle . . . hard to damage.
Also, they are laboratory tested at

every stage of manufacture . . . from
forest to finished package.

Today, Bathurst offers you a com-
plete line of corrugated containers and
wirebound boxes. Whatever your ship-
ping needs may be, Bathurst can meet
them. Consult us about your packaging
problems.

56-3

SALES OFFICES AT.

1000 GERRARD ST. E., CAVELL AVE., 1035 HODGE ST.,

TORONTO, ONT. HAMILTON ONT. ST-LAURENT, QUE.

POWER & PAPER COMPANY LIMITED

PULP AND PAPERBOARO MILLS AT BATHURST, N.B. CONTAINER PLANTS AT :-

HAMILTON, ONT. TORONTO, ONT. WHITBY, ONT. ST-LAURENT, QUE. MONTREAL, QUE.
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CUT
your sewage

and drainage

genuine

NO-CO-RODE
ROOT-PROOF PIPE

*

No-Co-Rode Root-Proof Pipe is economical to

handle and install . . . will not break, crack or

shale through handling or in the ground. The

tapered, self-sealing joints simply top into

place to give a permanent, water-tight and

root-proof line . . . while longer, lightweight

tengths and quick, easy assembly of fewer

joints reduce handling and installation costs

to a minimum. For further savings in time and

cost, the line can be tested and the trench

back-filled immediately.

Specify No-Co-Rode Root-Proof Pipe for house

to sewer or septic tank connections, storm drains

and other outside non-pressure uses. For

permanent, trouble-free septic tank disposal

beds and other drainage installations, specify

No-Co-Rode Perforated Pipe.

•Trade Mark

Distributed by:

Alexander

MURRAY
& Company Limited

Manufactured by: NO-CO-RODE COMPANY LIMITED, Cornwall, Ontário

Joints tap into place wilh

hammer and wood block.

Withstandt toil move-
ment, frott action and
heavy loads.

• Pe*do*uUd

W. G. Mitehell, M.E.I.C., chief draughts-
man with Canadian Bridgc Company
Limited in Walkerville, Ont.. is the new
chairman of the Bordei- Cities Blanch of
the Engineering Institute.

W. G. Mitehell, M.e.i.c.

Born and edueated in Ireland, Mr.
Mitehell received bachelor degrees in

engineering and arts from Trinity Col-
lege, Dublin, Ireland, in 1925. Afiei

several year.s in the London offices of

Dorman Long and Company, he carne

to Canada in 1929 and joined Dominion
Bridge as a draughtsman. He has held

the position of chief draughtsman for

the company in Walkerville, Ont.. for a

number of years.

He is a member of the Association of

Professional Engineers of Ontário, and
became a Member of the Engineering
Institute in 1941.

T. W. H. Stoddart, m.e.i.c, has joined

the staff of Philips Canadian Industrial

Development Company Ltd. in Toronto.
Prior to this new position he was man-
ager of the commercial research denart-

ment of Rogers Majestic Electronics Ltd.

in Toronto.
Mr. Stoddart graduated from the Uni*

versity of Toronto in 1941 and has also

been with the Exide Battery Company
and with Northern Electric Company
Ltd. in Montreal as development engi-

neer.

T. O. Whillans, m.e.i.c, is presently on
retiring leave from his position as assist-

ant commissioner of patents with the
Patent and Copyright Office of the Secre-

tary of State Department.
He joined the patent office in 1921 as

an assistant patent examiner and has
held progressively higher positions sinop

that time.

Mr. Whillans graduated from Queen'*
Univcrsity with a B.Sc. degree in me-
chanical engineering in 1917.

V. F. Murzo, m.e.i.c. has joined the

staff of P. G. Gauthier, consulting enui-

neer and Quebec land surveyor in Moni-
real as a civil engineer.
Mr. Murzo, who is a civil engineering

graduate of the University of Rclgrade.
was formerly with Angus Robertson Lim-
ited of Montreal, working as civil engi-

neer on the Bersimis project.
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ADHESIVES

Díc? you know that "SM" has

developed over 1,000 adhesives

for specialized applications?

These "3M" adhesives have
revolutionized production
methods in almost every
industry. Expensive drilling and
tapping operations and costly

fastenings have been superseded
. . . and a better product
assembled in less time.

PLASTIC
GARDEN HOSE

)id you know that after

'5,000 motor vehicles of ali

izes had run over a length

f3M's"IRV-0-LITE"
Irand Hose it was still

s good as new?

'ougher, higher grade plastics

xtruded with extra care

roduce a hose that stands

p to the destructive

ffects of weather and
andling. Heavier gauge
ttings add extra

ssurance of

urability.

|3M
"DO-IT-YOURSELF"

ABRASIVES
Did you know that "3M" uses

5 different minerais, 4 types

of backings and 5 kinds of
bonding materiais in the

manufacture of its sandpaper?

In hardware stores across

Canada you'll see in operation
a plan to help retailer and
customer get more out of

abrasives . . . easier selection of
the right grade of top quality

sandpapers for the home
handyman.

f
'

SCOTCH
SOUND RECORDING

TAPE

Did you know that you can
now put one and a half hours

of recordings on a seven-

inch reel of "SCOTCH"
Brand Magnetic Tape?

With the workTs greatest

tape-research organization
developing new techniques
and materiais, "3M"
maintains a clear lead in the
field of sound recording tapes.

Other "3M" contributions to industry

are "SCOTCHLITE" Brand Reflec-

tive Materials,"SCOTCHRAP"Brand
Pipe Insulation and "SCOTCH" Brand
Pressure-Sensitive Tapes for every

requirement.

MINNESOTA MINING & MANUFACTURING

OF CANADA LIMITED

LONDON, CANADA
Sa/«i Off/ces: Halifax Montreal Toronto Winnipeg Saskatoon

Calgary Vancouver

Rwidenf Sahsmen : Saint John Quebec City Ottawa Hamilton

North Bay Regina Edmonfon

MINNESOTA MINING & MANUFACTURING OF CANADA LIMITED,

BOX 757, LONDON, ONT.

Please send latest literature and information :

—

rn "3M" Do-it-yourself— Sandpapers

\^\ "3M" Adhesives

ri "SCOTCH" Sound— Recording Tape

| |

Plastic Extrusions

NAME

COMPANY

ADDRESS



From office to office

H From salesroom to warehouse

From COAST to COAST

the

growing

business

needs

BELL TELETYPE

Small orders become big orders when

shipping instructions can be given

in a matter of minutes instead of

hours or even days.

With Bell Teletype you are in direct

command of ali units of your

organization. Important questions,

advice, orders, complicated specifications

—ali can be fiashed to any or ali

Company points instantly. Multi-copies

are available for distribution to both

sender and receiver.

Step up efficiency, cut down expenses

—

with Bell Teletype. Cali or write

our nearest Business Office for

full information.

ANOTHER D

THE BELL TELEPHONE COMPANY OF CANADA

PetAottall

N. E. Hudak, jr.E.i.c, has joined Amal-
gamated Electric Corporation Limited
in Toronto. He was formerly design
engineer with Canadian Westinghouse
Company Ltd. in the metalclad switch-
gear department in Hamilton.
Mr. Hudak graduated in 1948 from

the University of British Columbia with
a B.A.Sc, degree in eléctrica! engineering.
He was awarded the British Columbia
Telephone Company Limited scholar-
ship and returned to the University oí

British Columbia for post-graduate
studies. He received his M.A.Sc, degree
in 1951 and that year joined Canadian
Westinghouse on a graduate engineer
training course.

In 1953 Mr. Hudak was awarded the
John Galbraith Prize of the Engineering
Institute for his paper "Locations of

Faults in Power Cables by Fault Gen-
erated Surges".

Lucien Jean, jt.e.i.c, is now employed
as an electrical engineer with Shawinigan
Water and Power Company. at St.

Therese. Que. He is a 1954 graduate of

Ecole Polytechnique in electrical engi-

neering.

R. B . Kerr, jr.Exc, has joined Cooper-
Bessemer of Canada Ltd.. in Edmonton.
He was formerly with Canadian Wrst-
inghouse Company Ltd. in Edmonton
as sales engineer.

Mr. Kerr graduated in 1948 from the

University of Saskatchewan with a B.Sc.

degree in electrical engineering. and then
joined the engineering apprentice course

at Westinghouse in Hamilton, Ont.

He was secretary-treasurer of the Ed-
monton Branch of the Institute in 1954.

A. J. Mclnroy, Jr.E.I.C.

Andrew J. Mclnroy, Jr.E.I.C, lias been

appointed to the sales engineering staff

of Martin Engineering Incorporated in

Montreal. The announcement was made
by Lt. Colonel L. Martin, mim. presi-

dem of the company.
Mr. Mclnroy reeeived his B.Eng. de-

gree from McGill University in 1954 in

electrical engineering. Upon graduation

he joined the staff of the Shell Oil Com-
pany and was employed as júnior geo-

physicist in the exploration division at

Edmonton. Alta.

He has been on the training course

program of Martin Engineering up to
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Economy of Production

starts

at the

Drafting-

Board

Kodagraph Reproduction Materials

save drafting time and expense

• Kodagraph Autopositive intermediates

and reproductions ensure an adequate sup-

ply of fresh, crisp drawings for ali your

plant operation's needs at low cost.

Your skilled draftsmen need no longer

waste valuable time re-tracing or even

re-drafting drawings which have become
illegible through age and rough handling.

Kodagraph
Reproduction Materials

"The big NEW PLUS in engineering drawing reproduction"

Kodagraph Autopositive intermediates

make clear legible copies of even old and

badly soiled originais.

You can get these photographic inter-

mediates more easily, faster — at less cost.

There is a Kodagraph Reproduction ma-
terial to streamline your flow of work.

• Kodagraph Autopositive Paper

Extra Thin for high-quality

photographic intermediates at

lowest cost.

• Kodagraph Autopositive Paper
Translueent for faster print-

ing, more durable, easier-to-

revise intermediates.

• Kodagraph Repro-Negati ve
Paper for black-line interme-

diates from negative-type

originais.

• Kodagraph Autopositive Film

for very fast-printing inter-

mediates of highest quality.

• Kodagraph Contact Paper
Translueent for fast-printing

durable, very high-quality

intermediates.

CANADIAN KODAK CO
Toronto 9, Ontário

., LIMITED

P/eose send me more detailed information on Kodagraph
Reproduction Materials. 1

NAME

POSITION jm
COMPANY Jr "--^^^

STREET

CITY

PROVINCE ^Kodak
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MIGHTY FINGERS
FOR

MAMMOTH GRANES

Photograph at left

shows Hook Block

forged in our Wel-

land plant of .35

carbon steel, for

200 -ton Electric

Travelling Crane
built by Provincial

Engineering Limit-

ed of Niagara Falis,

Ontário.

Whether it's a forging to carry

heavy loads like this giant hook, or

a 40-foot tail shaft for large marine

installation, or a powerful axle

used in modern diesel locomotives,

likely it is a product of Canada
Foundries & Forgings Limited.

Throughout Canadian industry —
in mining, ship building, engineer-

ing, hydro-electric, pulp and paper
— the great Canforge plant at

Welland, with its up-to-date equip-

ment and complete facilities, is

first choice when the need is for

heavy duty forgings.

Prompt attention given enquiries regarding

Light or Heavy Forgings
1,000 Ton Steam Hydraulic Press.

liis presént appointment, and has juel

recently roturned from a visit to the

American manufacturing plants repre-

sented by Martin Engineering in Can-
ada.

A. G. MacDonald, jr.E.i.c., lias joinrd

the staff of Wirtanen Electric Company
Ltd. in Edmonton, Alta., as eléctrica!

engineer.

Mr. McDonald graduated from McGill
University in 19Õ3 in electrical engineer-

ing and has also been associated with

Hanington Tool and Die Company Ltd.

in Lachine. Que.

R. S. Shephard, ji.e.i.c, is now design

engineer in the central engineering

office of Fraser Companies Ltd. at

Edmunston, N.B.
Mr. Shephard. who has returned

after spending two years in England on

an Athlone fellowship, graduated from

the University of New Brunswick in

1953 with a B.Sc. degree in civil engin-

eering.

F/O D. A. Walker, jr.E.i.c, has been

transferred by the R.C.A.F. to Clares-

holm, Alta., from Lethbridge, Alta.

F/O Walker, who has been with the

R.C.A.F. for some time, is a 1951 grad-

uate in mining engineering from McGill

University.

L. H. Mensforth, jr.EJ.c, has been

transferred to the civilian atomic power
department engineering laboratory of the

Canadian General Electric Company in

Peterborough, Ont. Mr. Mensforth waa

previously with the fractional motors

iacilities engineering of the same unit.

He graduated in 1952 with a B.Sc.

degree in mechanical engineering from

the University of Manitoba.

E. Madsen, ji.e.i.c, has been named
assistant supervisor in the testing and

Communications section of B.C. Electric

Company Ltd. in Vancouver, B.C. He
was formerly service engineer with Can-

adian Westinghouse Company Ltd.. also

in Vancóuver.

Mr. Madsen graduated in 1949 from

the University of Alberta in electrical

engineering and immediately joined

Canadian Westinghouse as an apprentice

engineer in Hamilton. Ont. He waa

transferred to Vancouver in 1952 to the

service department becoming service

engineer in 1953.

Gilles Brochu, jr.E.i.c, has accepted a

position with the firm of Piette, Audy
.uni Lepinay, consulting engineers, in

Quebec City.

Mr. Brochu obtained his B.A.Sc. de-

íiree in civil engineering at Lavai l M-

versity in 1954. He has recently worked

with the drainage service. Department

of Agriculture. Quebec City. Que.

Stanlev A. Herzog, jr.E.i.c, has accept-

ed a position with the Petroleum and

Natural Gas Conservation Board oj

Alberta, situated at Camrose. Alberta.

Mr. Herzog received his B.Sc. deera*

in petroleum engineering from the t ni-

versity of Alberta in 1952. Recently he

has been associated with the firm of

Black, Sivalls and Bryson Limited. Ed-

monton. Alta.

CANADA
FOUNDRIES & FORGINGS

LIMITED ; WELLAND, ONT.
r MONTREAL- B BOCKVI LtC-TO RONTO - Wl N N I PCG - VANCOUVER I
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15 YEARS
EXPERIENCE

in packaged
steam generators

New Series AG-100 Pockaged Steam Generator

In 1940 the original water-tube packaged steam
generators—two Foster Wheeler units—were
installed for oil field drilling operations.

These wcre the first cvcr offered to industry
and are still in servicc delivering low-cost steam.

with many successfully operating
packaged units in service for processing, heating
and generating, backed by 60 years experience
in the power industry, Foster Wheeler offers

the new "Series AG-100".

The new Series AG-100 shop-assembled
water-tube steam generator is supplied for

capacities from 10,000 to 46,000 lb steam per
hour for oil or gas firing. It provides such signi-

ficant advantages as baffled steam -collecting
internais, the most efficient boiler surface

arrangement, tangent furnace side wall and
roof tubes which minimise refractory main-
tenance and provide cool operation, greater

adaptability and accessability.

For more detailed information, write for

new catalogue PG-55-3,

Foster Wheeler Limited, St. Catharines, Ont.

FosterW Wheeler
St. Catharines, Ontário

S»-l HALIFAX • MONTREAL • TORONTO • WINNIPEG . EDMONTON . VANCOUVER
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C. A. Marteinson, ji.e.i.c, has been
transferred to Calgary from Winnipeg
by E. H. Price Limited. He is employed
as a sales eDgineer and will be in charge
of the Calgary orfice of the firm.

Mr. Marteinson gi'aduated in mechani-
cal engineering from tho University of
Manitoba in 1950 and has been service
engineer with Superheater Company Ltd.
in Winnipeg, Man., and with the Com-
bustion Engineering Corporation as sales
and service engineer in Montreal.

Jacques Perreault, Jr.E.i.c, is now city

engineer for the City of St. Lambert,
Que. He vvas previously construction
supervisor at the Beloeil works of Cana-
dian Industries Limited at McMaster-
ville, Que.
He graduated in 1952 from Ecole Poly-

technique with an engineering degree.

Charles S. Walker, jr.E.i.c, has joined
Sandwell and Company Ltd., pulp and
paper mill consulting engineers at Van-
eouver, B.C. He was formerly with Cana-
dian General Electric Company Ltd. at
Peterborough, Ont.

Mr. Walker graduated in 1951 from the
University of British Columbia with a
B.A.Sc, degree in electrical engineering,
received his mastcrs degree in business
administration from Stanford University
in 1953.

W. B. Dodd, ji-.e.i.c, has returned to
Canada after completing his Athlone
Fellowship, and is now with the hy-
draulic division of Dominion Engineer-
ing Works in Lachine, Que. While in

England he was employed as a graduate
apprentice with British Thomson Hous-
ton Company Ltd. in Rugby. He also
spent a year in Switzerland working in

the turbo-supercharger section of Brown-
Boveri's turbine division.

Mr. Dodd graduated in 1951 with a
mechanical engineering degree from the
University of Toronto, and spent some
time with Canadian Industries Limited
at Brownsburg, Que., before going
overseas.

George Skoryna, jr.E.i.c, has been
named industrial engineer with Ford
Motor Co. of Canada at Windsor, Ont.

Mr. Skoryna came to Canada from
the Institute of Technology in Vienna
where he received a diploma in engineer-
ing in 1943, later graduating with an
M.Eng. degree from the Nova Scotia
Technical College, Halifax, N.S. He has
since been associated with the firm of
Surveyer, Nenniger and Chenevert. in

Montreal.

M. Poupard, ji.e.i.c, has returned to the
staff of Ecole Polytechnique as instruc-
tor in the mechanical engineering de-
partment, following two years spent in

England on an Athlone Fellowship.
While in England Mr. Poupard was
employed by the Brush Group Organiza-
tion, spending some time with Petters
Company Ltd., Bryce Berger Company
Ltd., National Gas & Oil Engines Com-
pan}' Ltd., and with Brush Electrical

Company Ltd. He also spent some time
at the University of Sheffield studying
courses in mechanical vibrations and in

plasticity of metais.

Mr. Poupard graduated in 1953 from
Ecole Polytechnique with a B.A.Sc, de-

gree and remained on the staff as
assistant professor prior to going to
England two years ago.

Robert Theriault, jr.E.i.c, has joined
the staff of the Aluminum Company of
Canada at Isle Maligne, Que.
Mr. Theriault, who received a bache-

lor's degree in civil engineering from
the Ecole Polytechnique, Montreal in

1951, has been with the rehabilitation
and design department of Canadian
Arsenais Ltd., Valleyfield, Que.

K. C. Read, jr.E.i.c, has moved from
Montreal to Deep River, Ont., where
he is employed with Atomic Energy
of Canada Ltd. on a building construc-
tion project.

Mr. Read is a graduate of McGill Uni-
versity, class of 1954, where he received
a degree in mechanical engineering.

P. A. Preville, Jr.E.i.c., is employed as

port engineer with Clarke Steamship Co.
Ltd., in Montreal.
Mr. Preville graduated from McGill

University in 1954 with a bachelor's
degree in mechanical engineering. .

George W. Newman, jr.E.i.c, is current-
ly employed as a plant engineer with
the firm of Bulloch's Limited, Winnipeg.
Mr. Newman graduated from the Uni-

versity of Manitoba in 1954 with a

degree in mechanical engineering.

W. A. Webber, ji.e.i.c, has joined the
radio engineering department of Cana-
dian National Telegraphs in Toronto,
Ont. He was formerly with the sales

department of Rogers Majestic Elec-
tronics Ltd., also in Toronto.
Mr. Webber graduated in 1954 from

the University of Manitoba with a
B.Sc. degree in electrical engineering.

E. D. Blix, ji.e.i.c, has joined the
Aluminum Company of Canada Ltd. at

Kemano, B.C. He was formerly with
the electrical laboratory of Northern
Electric Company Ltd. in Lachine, Que.
Mr. Blix graduated in 1954 fi om the

University of Leeds with a B.Sc. degree
in electrical engineering.

B. C. Kaulback, ji.e.i.c, has accepted
a position as mechanical engineer, with
the Lunenburg Foundry and Engineering
Company of Lunenburg, Nova Scotia.
A 1950 engineering graduate from Mc-

Gill University, Mr. Kaulback has
previously served as assistant to the
division manager, ammunition depart-
ment, Canadian Industries Limited.
Montreal.

G. I. Fekete, jr.E.i.c, has been trans-

ferred to Montreal from Brownsburg,
Que., by Canadian Industries Limited
For the past year and a half he held
the post of production and process engi-

neering assistant. He now takes on head
office duties as assistant projeet engi-

neer, engineering department.
Mr. Fekete obtained his mechanical

engineering degree at McGill Universitv
in 1954.

P. M. Evjen, s.e.i.c, a civil engineering
graduate of the University of Alberta
in 1955, is now employed by the Al-

berta Department of Highways, at Stony
Plain, Alta., as resident highway
engineer.

J. C. Clark, jr.E.i.c, is now employed
as manufacturing engineer with the elee-

tronics division of Canadian Westing-
house Company Ltd. in Hamilton, Ont.

.1. C. Clark, Jr. E.I.C.

Mr. Clark received his engineering de-
gree from the University of Saskatche-
wan in 1951 and then joined the Robin-
son Machine & Supply Company in

Calgary. Alta. In 1953 he was awarded
an Athlone Fellowship spending the fol-

lowing two years in England.

Maurice L. Desjardins, ji.e.i.c, is em-
ployed by the Quemont Construction
Inc., Montreal, as the assistant to the
chiei engineer, buildings division.

Mr. Desjardins graduated in 1954 with
a degree in civil engineering, from the

Ecole Polytechnique, Montreal.

Richard F. Dee, ji.e.i.c, is at present
employed with the Ontário Hydro as

a júnior engineer on an engineering
program. He is temporarily working in

the rehabilitation and rclocation schemes
of the St. Lawrence Seaway Project.
Mr. Dee, a 1954 graduate in civil

engineering, received his degree from
the University of New Brunswick.

K. J. Falli.s, Jr.E.I.C, lias joined the stafl

of the Manitoba Hydro Electric Board
as resident engineer of the Brandon gen-

erating station. Brandon.
Mr. Fali is graduated in civil engi-

neering from the University of Mani-
toba in 1949 and has been associated

with the Winnipeg Electric Company.
Winnipeg, Man.

James S. MacDonald, JT.E.I.C, is em-
ployed as an engineer with the Bell Tele-

phone Company of Canada Ltd. in

Montreal. He was formerly in Sydney
N.S. with Dominion Coal Company Ltd
Mr. MacDonald graduated in 1950

from Nova Scotia Technical College with

a bachelors degree in mechanical engi-

neering and has also been with Cana-
dian Vickers Limited in Montreal as

industrial engineer.

Armand Couture, ji-.e.i.c. is now em-
ployed by the Foundation Engineering
Corporation of Canada in Montreal.
Formerly with the National Harbour-

Board in Ottawa, Ont., Mr. Couture is

a civil engineering graduate of Lavai
University, class of 1953.

Wm. J. Roy, jr.E.i.c, has rejoined the

engineering department of the City of

Lethbridge, Alta. He was town engineer

at Fort MacLeod, Alta.

Mr. Roy graduated in civil engineer-

ing from the University of British Col-

umbia in 1951, and in 1953 was with the
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1906

1956

THE H Y D

The fifty years since Ontário Hydro was created in 1906 constitute one of

the most important eras in the history of our province. The Hydro family has
played a major role in the progress of that half century, energetically developing
Ontario's water resources to make available to farms, homes and industry,

dependable electric power at rates among the lowest in the world.

In the process, the Hydro family has grown from the original 14 partner

munieipalities to 343. The number of customers served through these, plus

rural, local systems and industrial customers now exceeds one and one half

million. The combined assets of the Commission and the municipal systems

are almost two billion dollars.

In this, our Golden Jubilee Year, Ontário Hydro and ali the Hydro muni-
eipalities salute the men whose foresight and enterprise founded the Hydro
family . . . We salute also labour, industry and agriculture, ali of which

may be proud of their part in helping to bring about the present high standard

of living in Ontário.

What of the next 50 years? The future holds great promise in electrical living.

Hydro will continue to provide an adequate supply of electricity to meet the

power requirements of the province . . . power for greater prosperity for ali

Ontário.

RO FAMILY ASSURES YOUR ELECTRICAL FUTURE
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For Permanence and Economy

154,000

square feet of

food warehouse

floor using

The above view of Steinberg's Ltd. food depot at 5400 Hochelaga,

Montreal, Que., spotlights the key role assigned to CAN-CREO Wood
Block flooring in the corttinuing growth of this well-known retail grocery

chain. Originally installed in 1941 to surface an area of 87,000 sq. ft.,

CAN-CREO flooring was accorded a solid vote of confidence in both

sobsequent Steinberg expansions— 1950 and 1954—when the area

was extended by 30,000 and 37,000 sq. ft. respectively.

CAN-CREO Wood Blocks are performing in this installation as they

do in countless warehouse and industrial plant floors across Canada.

CAN-CREO Wood Block floors mean:

• durability—last as long as plant

economy of installation

greater employee efficiency

dustless, silent, slip-proof,

grease-proof

uniform wear

protection against tool damage

resistant to f ire

non-conductor

least affected by temperature and

humidity changes

low traction resistance

easy alteration or repair

CANADA CREOSOTING COMPANY
Sales Offices:

Truro

Montreal

Toronto

Winnipeg

Calgary

North Vancouver

LIMITED

Suppliers of Pressure Treated timber for

Bridges and Culverts, Wharves, Poles and

Cross Arms, Foundation Timber and Piling,

Farm Structures, Track Ties, Wood Block

Floors, Roof Planking, Fence Posts, Guard
Rails, Mine Timbers.

engineering department of the City ol

Lethbridge, prior to going to Fort M:u-
Leod.

I. Thomassen, jr.E.i.c, is now employed
as a structural engineer with H. A.

Simons Limited in Vancouver. B.C. Hf
was previously with the Hydro-Electric

Power Commission of Ontário in Tor-

onto.

Mr. Thomassen graduated in 1954 from
the University of Manitoba in civil

engineering.

Z. E. Wasarab, jr.E.i.c, has accepted a

position as product development engi-

neer with Clayburn Company Limited
in Abbotsford, B.C.

Mr. Wasarab, who graduated in me-
chanical engineering from the UniversitJ

of Saskatchewan in 1954, was previously

with Northern Electric Company \.u\.

in Montreal.

Gordon S. Roy, jr.E.i.C, has moved to

the United States and is with the Con-
sumers Power Company in Jackson,

Michigan, as assistant distribution engi-

neer.

Mr. Roy graduated from Nova Scotia

Technical C.ollege in electrical engineer-

ing, class of 1954. Recently he was with

the engineering staff of the Shawinigan
Water & Power Company in Three
Rivers, Que.

Pierre Brillon, s.e.i.c, who graduated

in 1955 from the Ecole Polytechnique
with a B.A.Sc, degree in electrical and
mechanical engineering is now with

Hydro-Quebec at Labrieville, Que.

J. T. McManus, s.e.i.c, is presently

employed as a petroleum development
officer with the Saskatchewan Depart-
ment of Mineral Resources, Swift Cur-

rent, Sask.

He is a 1955 graduate from the Uni-

versity of Saskatchewan School of Engi-

neering.

D. W. Tutt, s.e.i.c, who graduated ai

1955 from the University of Toronto
with a B.A.Sc. degree in civil engineer-

ing is employed with Mobil Oil of

Canada Limited, Drayton Valley, Alta.

Francis M. Yamada, s.e.i.c, has been

transferred to the Sao Paulo Light and
Power Company Ltd., from the Rio de

Janeiro Tramways, Light and Power
Company Ltd. Both of these utilities are

among the operating companies of the

Brazilian Traction, Light and Power
Company Ltd., of Toronto. Ont.

A 1955 graduate of the University of

Toronto, with a B.A.Sc, degree in engi-

neering, Mr. Yamada went immediately

to Brazil. Prior to graduation he was

associated with the Stone and Webster

Engineering Corporation for two and a

half years ag office engineer and acting

resident engineer during the construction

and preliminary operation of the

Richard L. Hearn Generating Station, in

Toronto, Ont. He has also been with

the Fletcher Manufacturing Co. Ltd.,

formerly of Toronto, Ont., as a mechani-

cal design draftsman.
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amotic view symbolizes the continuous vigil these G-E Lenticular Oil Circuit These units with a continuous current rating of 1600 amperes, are 3 cycle type FGK,
3 s keep in protecting one of Canada's major power installations from damage. pneumatically operated and designed to interrupt faults of 1 5,000 MVA at 230 KV.

CANADA S LARGEST CIRCUIT BREAKERS

BUILT AND INSTALLED BY C.G.E.

ELP PROTECT AN IMPORTANT POWER PLANT. .

.

>| and night, these huge G-E Lenticular Tank Oil Circuit
•Jjikers help to protect important electrical installations
t )ntario Hydro's Sir Adam Beck Niagara Generating
tjon No. 2, Queenston, Ont. Built and installed by
•«|idian General Electric, they are the largest units of their
!ji in Canada and incorporate greatly improved design
D

|

operational features.

I !>r instance, the lenticular shaped tanks provide greater
íihanical strength and require 40% lessoilthan conventional
'<i?« ofa similar rating. This means reduced weight, reduced
f>prials and easier transportation. The three polés of each
''.lese units are assembled on a common base and aligned
kke shipment from C.G.E.'s Peterborough Plant.

Other improved features include high speed fault clearing

time ... 3 cycles clearing, 20 cycles reclosing . . . and
extinction of are by a jet of oil provides interruption that

assures consistem and positive protection over an extremely
wide range of fault conditions.

For further information, write to: Apparatus Department,
Canadian General Electric Co. Ltd., 212 King St. West,
Toronto, Ontário.

GENERAL ELECTRIC

SWITCHGEAR
AAD-68'

CANADIAN GENERAL ELECTRIC COMPANY LIMITED



G-E Turbine
at

Irving Pulp and Paper

Limited

lowers operating

costs

General Electric Steam Turbine Generator and Plant

Switchgear, Transformers and Control at the Saint John

Mi 1 1 of Irving Pulp & Paper Ltd. Turbine is rated 12,500

KW at 3600 RPM and 6,900 volts. Single Automatic

Extraction, non-condensing - installed in 1955

'T1 KEEP operating costs to a

minimum, the Irving Pulp and

Paper Limited of Saint John, New
Brunswick, has chosen a G-E Steam

Turbine Generator for its new plant

— thereby lowering operating costs.

In addition to the Turbine Generator,

Canadian General Electric also sup-

plied Switchgear, Transformers, and

Control Equipment for the plant.

The Single Automatic Extraction,

Non-condensing Turbine used is

rated at 12,500 KW at 3600 RPM
and 6,900 volts. It takes steam at

(60) 310
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Sectional view of General Electric single automatic-extraction, non-condensing steam turbine.

High pressure steam passing through turbine produces economical by-product power —
with steam extracted and exhausted at lower pressures for plant processes.

850 psig, 825 °F., automatically extracts at

140 psig and exhausts at 40 psig for plant

process uses.

G-E single or double automatic extraction

units in other plants throughout Canada

are continually providing economical by-

product power and process steam.

This Turbine Generator installation at

the Irving Pulp and Paper plant is another

example of the manner in which C-G-E

works with pulp and paper companies to

increase production and lower operating

costs. In fact . . . C-G-E supplies 75% of ali

Turbines for the Pulp and Paper Industry.

DEPART MENT

ELECTRIC COMPAN
THE ENGINEERING JOURNAL March, 1956

Canadian General Electric leads the field

in supplying Turbine Generators for Cana-

dian industry — leads too in engineering

techniques . . . continually devising new and

better methods to keep plant operating costs

at the lowest possible levei.

For further information, write to: Apparatus

Department, Canadian General Electric Co.

Ltd., 212 King St. West, Toronto, Canada.

GENERAL ELECTRIC

TURBINE
GENERATORS

AAD-8I20I

LIMITED
311 (61)
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Activities of the Forty-seven Branches of the Institute

and

abstracts of papers presented at their meetings

Belleville

J. A. Grant, míj.c,
Secretary-Treasurer

W. M. Hogg Discusses Power Project

A general meeting of the Belleville

Branch was held on January 16, 1956, the

fourth meeting of the 1955-56 season.

Approximately 60 members and guests

attended.
Mr. W. M. Hogg of the Hydro Elec-

tric Power Commission of Ontário spoke
on the St. Lawrence Power Project. Mr.
Hoggs talk was accompanied by colour-

ed photographic slides of the project in

various stages of construction.

The speaker was introduced by E. G.
Gurnett and thanked by Mr. J. A. Grant.

Brockville

K. R. Bullock, jr.E.i.c.,

Secretary-Treasurer

F. Trewartha, M.E.I.C.,

Branch News Editor

Joint Meeting With C.l.C.

The Brockville Branch held a joint

dinner meeting with the Brockville-

Piescott section of the Chemical Insti-

tute of Canada, on January 17, at the
Manitonna Hotel in Brockville. Sixty
members heard William Hogg, fàeld pro-
ject engineer of the H.E.P.C, of Ontário
speak on the St. Lawrence Power Devel-
opment.

Wm. Hogg Guest Speaker
The many phases of the project were

discussed and the progress and difncul-

ties encountered were reported upon. His
talk was illustrated with coloured slides

showing scenes of recent construction.
Mr. Hogg's subject was of considerable
interest to his audience many of whom
are involved with the changes being
made in the St. Lawrence River.
Mr. Hogg was introduced by D. A. S.

Laing and thanked by F. F. Walsh, past
ehairman.

/. S. Waddington is Speaker

On Tuesday evening, February 14 at
the cafeteria of Phillips Electric, J. S.

Waddington of that company described

the fabrication and installation of the
13.2 kv. power transmission line to Pelee
Island from the mainland. Films and
slides were used to illustrate the presen-
tation.

Approximately 11 miles of 13.2 kv.
single conductor 1/0 submarine cable
(ground return) were manufactured in
two lengths and shipped by railway on
spools to the area. Here the cable was
transferred to a barge and while in the
process of rewinding on the barge, the
two lengths were spliced. Laying of the
cable involved the hazards of weather
and of crossing a busy ship channel.
Mr. Waddington discussed the methods

of manufacturing and testing. In con-
clusion he commented on the recent fail-
ure of the cable due to ice formations
and described the efforts being made by
the owner, H.E.P.C. of Ontário, to re-
sume services to Pelee Island.
Mr. Waddington was introduced by R.

H. Wallace and thanked by George
Fowler.

Cornwall

L. H. Snelgrove, M.E.I.C.,

Secretary-Treasurer

W. ROTHWELL, M.E.I.C.,

Branch News Editor

Annual General Meeting

The annual general meeting of the
Branch was held at the Cornwall Golf
and Country Club, on Monday, January
30, 1955, dinner being served at 7.00 p.m.

Reports were given by the secretary-
treasurer, L. Snelgrove, and the chairmen
of the program and entertainment com-
mittees. A report on student guidance
was given by W. Nesbitt, who suggested
that ways and means should be sought
to present more information and advice
to potential engineering students at an
earlier age, stressing the advantage of a
general course in the high school rather
than a technical course for those wanfc-

ing to become engineering graduates. The
meeting was later thrown open for gen-
eral discussion of this topic, and mem-
bers indicated their keen interest in the
subject by discussing the problems
involved at some length.

Branch Bursary

The Branch is sponsoring a bursary
for award annually to a student of engi-
neering from the Cornwall district ten-
able for one year, and made possible
from funds subscribed by local industries.

Drummond Giles, ehairman of the Bur-
sary Committee gave his report, and was
able to tell the meeting that funds had
been assured for this purpose and fur-
ther details would be announced later.

The ehairman, Jack Morris, announced
to the meeting that the president would
be visiting the Cornwall Branch on Wed-
uesday, February 22, and that a dinner
and dance had been arranged for the
occasion to which the Brockville Branch
members and their ladies had been
invited.

P. Nasmyth, ehairman of the nomin-
ating committee, announced the election
of two members to the executive, Vic
Harrison and Dave Burnham.

Hamilton

A. F. Barnard. jr.E.i.c,

Secretary-Treasurer

R. R. Parker, jr.E.i.c,

Branch News Editor

Radioactive Isotopes

At the January meeting of the Hamil-
ton Branch Dr. P. J. Stewart, director of

radiography for Isotope Products Lim-
ited, described the nature and manufac-
facture of radioactive isotopes.

Radioactive isotopes, he said, are pro-
duced by irradiation in nuclear reactors,

of which Canada has one of the most
powerful in existence. The irradiated
materiais look the same as the normal
element or compound, but contain active
isotopes which emit characteristic radia-

tions of which the most significiant are
called beta (electrons) and gama (short-

wave electromagnetic radiation, compar-
able with X-rays). Breakdown of some
radioactive elements produces other
active isotopes—another source of radio-
active material.

Radiation emitted is characteristic of

the element and a wide range of gamma
wavelengths is available. The life of an
active isotope is also characteristic and
varies from seconds to years; the half-

life (time for half of the active material
to decay) of cobalt 60 is five years, that

of radio-sodium 13 hours.

Industrial Uses

Industry makes the widest use of the

radiation from radioactive isotopes for

gauging materiais and for radiography.
Thickness gauges are based on the varia-

tion of absorption of beta-radiation by
different materiais or thicknesses of ma-
terial. Applications include measurement
and control of paper, rubber, and metal
sheet thickness; coating thickness; and
profile. Densities of fluid and solid phases
in process industries may also be meas-
ured.

Gamma radiation is widely used to

obtain radiographs of castings, structural

materiais, welded vessels and pipelines

Exposure time is relatively long, but
isotope sources are more convenient than

X-ray equipment for use in confined

spaces, greater penetration is obtainable,

complete vessels may be radiographed at

one exposure, and constant energy radia-

tion gives sharp pictures.
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It pays to deal

with specialists!

Diamonda or valves, you can

buy with greater assurance when
you deal with the people who are

known as specialists in that product.

Jenkins, by specializing in one

line of products— and one only—
has for years succeeded in

producing valves renowned in many
countries for an unsurpassed

ability to provide longest-lasting

trouble-free service at lowest

upkeep cost.

Since every Jenkins Valve must
uphold this reputation, it is

natural that, when you specify
Jenkins Valves, you can do

so with complete confidence —
knowing them to be the nnest

valves that money can buy.

Moking Quality Valves Is Ovr Business » Our Only Business

8old through leading
industrial diatHhutors

S17 ST. REMI STREET, MONTREAL, QUE,

JENKINS
LOOK FOR THE DIAMOND MARK

VALVE S<

BALES O F F I C E 8 : TORONTO • WINNIPEG • EDMONTON • VANCOUVER
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Among the guests at the annual banquet of the flalifax Branch and the \s>o-
ciation of Professional Engineers of Nova Scotia were the Lieutenant Governor
and the Premier of Nova Scotia. Chatting with the co-chairman of the meeting,
they are, left to right: Premier liicks, C. N. Murray of Sydney, Lieutenant
Governor Fraser, and G. A. Cunningham of Ilalifax.

• Branch News

Halifax

W. D. PlPPY, M.E.I.C.,

Secretary-Treasurer

Joint Annual Banquet

One of the highlights of engineenng
activity in the Halifax area is the joint

annual banquet of the Halifax Branch oi

the Institute and the Association of Pro-

fessional Engineers of Nova Scotia.

TJnder the capable direction of Com-
mittee Chairman W. T. Windeler, the
banquet, held on January 31 this year,

was an outstanding success. Included in

the list of distinguished guests were
Premier Henry Hicks, Lieut. Gov. Alis-

tair Fraser, and representatives of njany
organizations with interests in the engi-

neenng field.

Comdr. F. W. H. Bradley Guest
Speaker

The principal speaker of the evening
was Commander F. W. H. Bradley,
Comdr. Air, Shearwater Naval Base, who
described the role of aviation in naval
strategy, tracing deveiopments from
earliest pioneering to the recent adoption
of Banshee Jet aircraft by naval units.

Co-Chairmen G. A. Cunningham,
representing the Institute, and C. N.
Murray of the Association, remarked on
the close and happy relationship which
has existed between these bodies at ali

times. Seating capacity was taxed to

the utmost by 300 engineers from ali

parts of Nova Scotia who joined in the

fcstivities.

Kitchener

B. D. McCaffrey, jr.E.i.r.

Secretary-Treasurer

J. L. FaIB, M.E.I.C.

Branch News Editor

The President's Visit

January 24 marked the presidenfs
visit to the Hamilton and Kitchener

Branches, as well as the annual meeting
of the Kitchener Branch.

Dr. and Mrs. Heartz, accompanied by
the assistant general secretary, E. C.
Luke. met at luncheon in the Walper
House. Kitchener. with members of the

executives of the branches and somo
of their wives. During the afternoon

the president conferred with executive

members on Institute affairs. rejoining

the ladies at a five oVlock reception.

Dinner Meeting

Dinner was held at the Kress hotel

Here's how ATLAS CENTRIFUGAL PUMPS
with separate liquid end

SAVE YOU MONEY

Two bali bearings,

located in support head,

are unaffected by the

liquid being pumped,

and are correctly spaced

farther apart than the

length of overhang from

inner bearing to impel-

ler. This makes ATLAS
double bearing pumps

as reliable as horizon-

tally split casing pumps.
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The liquid end (volute casing, impeller and stuff-

ing box head) on ATLAS Two Ball Bearing

Type Centrifugal Pumps is separate, and bolted

to the rigid support head or power end. Thus, for

Engini

WRITF FOR FOLDCR G/V-

ING COMPtfrf PER-

FORMANCE TABICS FOR

BOTH MOTOR AND BEIT-

DRIVEN ATIAS PUMPS.

pumping corrosive liquids, special alloys are

required in the liquid end parts only. The sup-

port head can be of cast iron construction, saving

money on first cost and repairs.

Engineering and Machine
Company Limited

1 6 Eastern Ave., Toronto, Ontário
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Canada s pioneer
rubber producer chooses

BRISTOL CONTROLS
Precision instruments for Industry

i

i,

The choice of Bristol automatic controls by the Dominion

Rubber Company Ltd. is a significant onc. Not only was

Dominion the founder of the rubber industry in Canada but

today it is one of Canada's most important producers of

rubber and plastic products. In keeping with its more than

a century of leadership, Dominion insists on the highest

standards of precision control over this vital vulcani/ing

process. Naturally, we are proud that Bristol instruments

are used on this crucial job.

The same qualities of accuracy and rugged dependability

that recommend Bristol Instruments to Dominion Rubber,

have made them the choice of the leaders in every field

of industry.

If you have a problem related to instrument control

engineering, involving recording, measuring or controlling,

get in touch with us—we will be pleased to make a specific

survey, report and estimate.

II u

One of the colourful cpisodes in Dominion Rubber'.': long hislory was

the land office business it did manufacturing rubber boots for the

Klondyke Gold Rush miners. ít's a far cry from lhe equipment of
those days to the immense vulcanizer in the Mechanieal Goods
Division. Montreal. The largest in Montreal, it is lypical of the

plant's advaneed equipment. ' In the foreground are some of the

Bristol instruments whieh autotnatically control its operation.

Product reliability has always been stresscd at the Dominion Rubber

Company. Bristol instruments do their part by preeisely controlling

and adjusting temperatures and pressures according to a pre~

determined time Schedule. To the left are Bristol diaphragm-operated

control valves.

B-62 BRISTOL
BRIS T)0L*S

i.

TORONTO • MONTREAL • HAMILTON • VANCOUVER

H ALI FAX
A. R. WILLIAMS MACHINERY CO. LTD.

FORT WILLIAM
M. F. MILLS SUPPLY LIMITED

WINNIPEG
FILER-SMITH MACHINERY CO. LTD.

EDMONTON-CALGARY
GO R MAN 'S LTD.

MEASUREMENT O F INDUSTRIAL
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• Branch News

in nearby Preston with about 85 mem-
bers representing the two branches. Due
to the illness of the retiring chairman,
L. J. R. Sanders, a past chairman, W. R.
Roberts, presided. A. J. Girdwood,
another past chairman, introduced the
president.

Dr. Heartz delivered a pointed and
challenging address on the requirements
for training engineers to meet the grow-
ms needs of Canada and the responsi-
bility of the profession in making
possible the achievement of the new
objectives. He emphasized the need for
more graduates, more competent gradu-
ates, and the importance of filling the
gap between the secondary schools and
the universities.

".
. . Increasing the engineering stu-

dent body, reducing the number of
failures, and improving the quality of

the graduate, ali highly desirable, is a
complex problem which has some of

its roots, I fear, at high school levei,

or possibly even earlier," he said.

"While the universities have done an
excellent job, often under trying con-
ditions, it seems the time has come
for them to modify their programs to
suit existing and probable future de-
mands. ... As engineering knowledge
spreads further and deeper, and life

becomes increasingly complex," he add-
ed, "there is an urgent need for more
engineers who, in virtue of their basic
training, will be qualified to solve not'
only the problems of today, but be
in a position to handle the new ones
tomorrow.
"We cannot expect the universities

to carry out their monumental task
without our moral and financial sup-
port. We must think more about the
universities and we must increase our
contributions substantially, and convince
others to do likewise, if we are to
carry our full share of responsibility,"
Dr. Heartz said.

Following the address the assistant
general secretary, E. C. Luke, gave an
interesting account of Institute affairs

for the past year. Mr. Roberts intro-
duced the new executive and the in-
coming chairman, W. R. Runge, spoke
briefly.

December Dinner Meeting

Kitchener Branch members and friends
joined with the Kitchener-Waterloo
chapter of the Canadian Welding So-
ciety and the Grand Valley chapter
of the American Society of Tool En-
gineers for a dinner meeting at the
P.U.C. Restaurant in Kitchener.
Harry Thomasson, manager of the

mechanical and metallurgical section
of the Canadian Westinghouse Research
and Development Laboratory, addressed
the meeting. The speaker showed his

usual mtense, almost infectious. interest

in this industrial art and science as
well as his great "knowledge of fa-

miliarity." Special reference was made
to metallurgical problems associated
with the highly alloyed steels commòn
in the manufacture of tools and certain
non-ferrous alloys in use today. Mr.
Thomasson also discussed the role of
pre-welding and post-welding heat treat-

ments in coping with some of the
problems he described. A spirited dis-

cussion followed.
Mr. Thomasson rounded out the eve-

ning with a presentation of some out-
standing 3-D colour slides of flowers.

Lethbridge

R. D. Hall, jr.E.i.c,

Secretary-Treasurer

R. B. Godwin, jr.E.i.c.

Branch News Editor

E. A. Olafson is Speaker

E. A. Olafson, engineer in charge of

drainage, P.F.R.A., Vauxhall, Alta., was
the featured speaker at the regular

January meeting of the branch. Mr.
Olafson has recently returned from a

two-year assignment under the United
Nations Food and Agricultural Organiz-
ation in índia, and during the assign-

ment he visited irrigation and drain-

age projects in Holland and Egypt.
In his address Mr. Olafson presented

a brief review of the politicai history of

BOWSEfe
Engineers and manufacturers to general

rry of Liquid Control Systems for 70

Specialist Designers and

Fabricators of Fuel and

Lube Oil Installation for

AIRPORTS

RAIL, BUS and

TRUCK TERMINALS

PIPE LINE and

BULK TERMINALS

SERVICE STATIONS

GARAGES

indus-

years.

NO. 842

EHYDRATOR

Removes 99.99% to

100% Water (Free or

in Emulsion) FROM
GASOLINE, JET and

OTHER LIGHT V.S-

COSITY FUEL OILS.

DEH YDRATION

FILTRATION

METERING

PROPORTIONING

BLENDING

DISPENSING

Watch for our on- ------- - - «. —| Oil Dehydrotor and Condi-
nouncement on the re- FlL —THK RoT^Ç? ™ W tioner for ali lube oil types

volutionary new and viscosities.

DOES NOT REMOVE INHIBITORS AND ADDITIVÍS FROM THE OIL IT PROCESSES

s. F. BOWSER COMPANY LIMITED
BRANCHES

HAMILTON, ONTÁRIO
MONTREAL — OTTAWA — TORONTO — WINNIPEG — REGINA — CALGARY VANCOUVER
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CORNWALL FIBRE CONDUIT
gives permanent, 4-way protection

1

2

3

Safe Protection

from

CABLE SHEATH
ABRASION

CABLE SHEATH
CORROSION

PULLING TENSION
STRAIN

4 WATER SEEPAGE

Fibre conduit's smooth, continuous bore protects essential lifelines

of power and Communications against strain, wear and breakage
during installation and repeated servicings.

Tough coal tar pitch construction and permanently water tight joints

keep corrosive ground waters from cables . . . and acids or alkalies can-

not leach out of, or through, "PH Neutral" Cornwall Fibre Conduit.

Fibre conduit's accurately machined, smooth joints and lower co-

efficient of friction keep pulling tension at minimum . . . allow longer,

trouble-free cable runs between manholes.

Light and fast to handle, Cornwall Fibre Conduit costs less to install

than any other type of conduit . . . gives sure protection to expensive

cable for a lifetime.

Write for useful illustrated cafalogue showing applications and installation

methods for Cornwall "Standard" and "Nocrete" (used without concrete)

Fibre Conduit. For data on adapters, bend sections and other fíttings,

write your nearest Northern Electric branch.

Distributed by

Horthern Electric
COMPANY LIMITED

NO-CO-RODE COMPANY, LIMITED

CORNWALL, ONTÁRIO
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• Branch News

Pakistan. Pakistan was formed in 1947

nf two widely separa ted áreas containing
peoples of predominantly Moslem faith.

East Pakistan, in the extreme East of

índia is a very wet area, with an

exceptionally liigh annual rainfall. West
Pakistan is a dry area, with large desert

sections and with some 20 million acres

under irrigation. The irrigation projects,

started by lhe British engineers some 30

years ago, dwarf irrigation achievements
in Canada. The very flat country, how-
ever, makes storage of water, except
in the mountain region, almost impôs-
sible. and the systein has no water
storage. Water tables have risen so

much that some 800,000 acres of

irrigable land have been almost ruined
fiue to salinity of the aoil. It was in

the phase of land drainage that Mr.
Olafson received bis assignment.

Irrigation in Pakistan

The only practicable method of land

drainage, devised to date is by a system
of wells and the lack of electricity is

a great deterrent to the success of

the operation. AJmost ali work is per-

formed by primitive methods. Mr. Olaf-

son stated that machinery cannot be
used by the Pakistanis with any meas-
ure of success due to their almost com-
plete lack of experience with machinery
and equipment. Wells are dug by hand

and electricity provides the power for

pumping where possible.

Due partially to politicai difficulties,

the F.A.O. drainage project has now
been abandoned. Education and train-

ing and stable politicai leadership are
badly needed, as is electric power and
industrialization in this predominantly
agricultura] country.

British Engineering Praised

Mr. Olafson expressed praise for the
British engineering and accomplishments
in the field of irrigation in Pakistan.
He stated that at present wheat is

grown in winter. and that two or three

crops can be harvested annually. Recent
low rainfall has ca used non-productivity
and famine. however the speaker ex-

pressed confidence in the eventual suc-
cess and ability of Pakistan to provide
food for its population and for export.

West Pakistan lias some 'J.400 miles
of main irrigation canais. Water is

carefully controlled to minimize silting

of the canais since dredging on a syslem
of this size is virtually impossible.

Following h is address, Mr. Olafson
showed a short fihn on Pakistan, and
colour slides he had taken covéring
pertinenl projects and places of interesl

in Pakistan. Egypt. Palestine and Hol-
land, Mis. Olafson and their four srnall

children accompanied Mr. Olafson dur-
ing this interesting. if only partially

rewarding assignment.

Walt Thomson introduced Mr. Olaf-

son. and Charlie Moore expressed
the thanks of the membership present

for his very interesting and educa-
tional address.

Mr. and Mrs. Geo. Brown provided
dinner music and accompaniment for

community singing led by George
Brown.

Novelty vocal numbers were pre-

sented by very charming and talented
young Miss Dolores 0'Connell, who
was accompanied at the piano by hei

father.

R. A. Thrall is Speaker

Alberta has a large percentage of the
worlds known reserves of coal, tremen-
dous petroleum and timber resources,

however, these are only a small part oi

the important resources of this province,

according to R. A. Thrall, guest speak-
er at the Lethbridge Branch regular din-

ner meeting held February 11.

In his talk. Mr. Thrall, a prominent
Lethbridge business man. manager of

the Mclntyre Ranching Company. the

Summit Lime Works, and Mountain
Minerais, listed resources roughly into

two main classifications, human and
physical. The physical resources may be
further broken down into three main
classifications. First, those which do not

diminish with use such as air and
scenery. Second, there are the recurring

resources such as rain. grass and other
crops, and livestock. Under the third

sub-classification come the disappearing
resources such as petroleum. minpd
minerais and timber. Whereas timber
does recur the time for this to take place

is so long that it may be classified as

DART
UNIONS

for efficient service

and economy

Two Bronze Seats Ground to a True Ball Joint

DART UNION COMPANY OF CANADA LTD.
TORONTO CANADA

SWING
CHECK VALVES

• Maximum Flow

• Screwed or Planged

• Standard (150 p.s.i. Steam)

• Extra Heavy (300 p.i.i. Steam)

• Bronze Regrinding Disc

• Can be reground without

removing from the line

DISTRIBUTORS ACROSS CANADA

"MADE TO LA ST"

mORRISOn BRflSS
276 KING ST W , TORONTO. ONT

mfcco
LimiTED
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ASEA REGULATORS
|*tPOWER STATIONS

ELECTRO-HYDRAULIC

TURBINE REGULATORS

—enable ali regulating operations to be electrically

controlled while the actual regulation is carried out

by hydraulic servo-motors.

Since 1945, ASEA have delivered, or have on order,

regulators for a combined turbine output of more than

4,000,000 h.p.

2 Governors for 45,000 h.p. Kaplan Turbines are on
order for Canada.

TRANSDUCTOR
V0LTAGE REGULATORS
—continuously operating regulators with no moving
parts and requiring no maintenance—have been in

production since 1945, and, today, the regulators

in service and on order control a total rating of

7,000,000 kva
serving machines up to 150,000 KVA. A number of

units are in operation in Canada.

SWEDISH
GENERAL ELECTRIC

LIMITED
MONTREAL TORONTO
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At the home of J. L. Armstrong and Mrs. Armstrong in Nobel, Ont., engineers
were entertained to a buffet supper and an Ontário Hydro-Electric Power Com-
mission film on December 1. Front row, left to right: P. G. White, W. Ayers,
J. C. Conrath and R. A. Nutt. Second row: P. A. Ross-Ross, C. Fry, J. L. Arm-
strong, F. Alport, E. P. Guloien, and M. L. Rooney. Back row: C. A. Margison,
H. R. Montgomery, R. Harper, Gol. L. F. Grant, A. Rowbotham, and J. A. Chant.

non-recui ring for practical considera-

tions.

,4lberia's Resources

When we consider the clear pure air

of this provinee we take too much for

granted. Industrialization on a large

scale can cause smog conditions such
as found in Los Angeles and London.
Water is a resouree which is often in

short supply. Mr. Thrall noted th.at it

costs about 5c per ton to purify salt

water, and Lethbridge water is sold for

from 5c to 12c per ton. A prominent
óceamographer Professor Isaacs has esti-

mated that Antarctic icebergs weighing
1,000 million tons, could be towed and
floated with the aid of the Humboll
stieam to Los Angeles for approximately
one million dollars, or one tenth cent

per ton. Such an iceberg containing only

pure water would be worth 10 million

dollars at lc per ton.

Referring to Western Canadian and
local engineering, the speaker suggested
that water conservation projects such as

the South Saskatchewan river irrigation

scheme should be proceeded with as

soon as practicable in order to conserve
this practical resouree. Water uncon-
trolled can cause havoc, and Mr. Thrall
suggested that the gas turbine-generator
for Lethbridge might be installed away
from the steam plant and out of the

river valley in order to achieve protec-

tion from floods.

Livestock and Minerais

Wherever good livestock are in evi-

dence, good civilization is in evidence
also. Lethbridge used to be in the midst

of one of the world's finest grass áreas,

and grass and consequently livestock are

very important resources of this prov-

ince.

Alberta stood third among the prov-

inces in 1955 in mineral production.

largely because of petroleum which pro-

P
ro.rogress in Water Treatment

with Nationwide Service

Alchem Limited is the
outstanding Canadian
firm in water treat-

ment service in Can-
ada today.

Alchem offers:

• Service to the field by
competent engineers.

• Complete laboratory
services with compre-
hensive reports.

• Engineering studies.

• Specialized chemicals.

If you have a water
treatment problem in

your plant call an
Alchem representa-
tive. Alchem's field

offices are located
across Canada. .»»,

Specialized

Engineering

Úlchem and
Chemical

Services

ALCHEM LIMITED Burlington, Ont.
MONCTON MONTREAL TORONTO LONDON SUDBURY
WINNIPEG CALGARY EDMONTON VANCOUVER

INTERCHANGEABLE BARRELS GIVE YOU

TWO TOOLS IN ONE WITH THE

J^amset duo-jobmaster

Now you can set both quarter and three-eighths inch

studs firmly into concrete or structural steel with the
,

same tool, merely byr switching barreis. Speedy, conveni-

ent and economical, the new Ramset Duo-Jobmaster is

designed for simple one-hand operation and is especially

useful when working on ladders, scaffolding, and in tight

corneis. Write today for free copy of ''Modern Fastening

Methods". 4

RAMSET FASTENERS LIMITED

11-15 Lcpíante Avenue Toronto, Ont.

See it at our exhibit in lhe Building Material Display Centre.
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General purpose pump mounted
gear drive unit.

WE RE SORRY if we confused you

Roto- King Pumps are manufactured only by

Viking Pump Company, Cedar Falis, lowa, U.S.A.

THROUGH ERROR, our advertisement for Roto-King pumps
in a recent issue of this magazine showed illustrations upon

which the word "Viking" appeared. "Viking", in Canada, is

the registered trade mark of Viking Pump Company, Ltd. of

Windsor, Ontário, Canada, and our use of that mark in Canada
was unauthorized. We regret this error. In the United States
the "Viking" mark has been owned and the pump mânufac-
tured since 1911 by the original Viking Pump Company of

Cedar Falis, lowa, U.S.A.

Our November ad announced Roto-King pumps. "Roto-
King" in Canada is the registered trade mark of Viking Pump
Company, Cedar Falis, lowa, U.S.A. which has no connection
whatever with the Canadian company.

Viking Pump Company, Cedar Falis, lowa, U.S.A. is the
world's largest, exclusive manufacturer of positive displace-

ment rotary pumps. It originated the "gear-within-a-gear"
principie in 1911, and has been continuously engaged in the
manufacture of a full line of positive displacement rotary
pumps embracing that principie ever since.

Its pumps have been sold throughout the U.S.A. since 1911
and in most nations of the world under its trade mark
"Viking", but are marketed in Canada under the trade mark
"Roto-King".

Strict quality control,

including iron and brass castings from its own foundries,
a large engineering and research staff constantly seeking
improvements,

and modern manufacturing methods utilizing the latest

developments in metal working,

combine to make the products of Viking Pump Company,
Cedar Falis, lowa, U.S.A. the standard against which its com-
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vided thc highest dollar value of any
of Canadas mineral resources. Other
minerais in order of value were copper,

aickel, gold, ziiu-, iron ore, asbestos, coal

and lead.

Thc Mountain Minerais plant in Leth-
bridge processes barytes, pyophyllites,

lale, volcanic ash. Barytes which weighs
300 Ibs. per CU. ft. is used for ''heavy

mud" for oil well drilling.

The human resource must be improved
if other resources complemented by
nuclear energy are to be used to the
benefil of mankind. Mr. Thrall stated
he looks to the future with the greatesi

ot' confidence.

C, S. Clendening introduced Mr.
Thrall, and the thanks of those present
was expressed by C. E. Little.

Musical entertainment was provided
by Brown's Orchestra vy_ho supplied din-

ner music and accompaniment for com-
munity singing ably led by Bob Law-
rence, George Brown, and Ron Jones.
Thc "Serenaders" favoured the meeting
with several barber shop quartet num-
bers. and encores.

Montreal
Júnior Section

John Mikulec,
Seci-e tary- Treasurer

YVAN MoNTCALM, jr.E.I.C,

Publicity Chairman

Annual Meeting

Thc annual meeting of the Júnior
Section, Montreal Branch, took place on
January 1(3 at headquartera It was the

scene of an eleetion which resulted in

lhe appomtment of four new directora,

namely, Messrs. Jim Coke, Simon Mar-
cotte, Robert Walker and G. Vermette.

C. L. McLean Elected Chairman
New Chairman G. L. McLean told the

members in attendance fchat every effort

would be made to anange a program
that would differ from that of other
yea,rs and urged ali young engineers to

participate in the activities of the In-
stitute.

Executive Members
Other members of the executive are:

Jacques Soucy, vice-chairman ; John
Mikulec, secretary-treasurer. Heading
committees and working gioups are:

André Bérard, Steve Bloomer, Jean
Blouin, William Broughton, William
Cameron, Jean Dubuc, Gaetan Ducharmc
(ex-officio), Maurice Joubert, Yvan
Montcalm, Yves Rousseau and Ron
Somers.

Nipissing and Upper Ottawa

J. Kartzmark, jr.E.i.c,

Secretary-Treasurer

F. R. Marshall, ji.e.i.c,

Branch ffews Editor

Four Speakers at Dinner Meeting

A dinner meeting of the Nipissing

and Upper Ottawa Branch was held
on Wednesday, January 11, at the

Windsor Hotel in Sturgeon Falis. Mem-
bers were present from Temiskaming,
NTorth Bay, and Sturgeon Falis, with
severa] guests from the Sudbury Branch.
The meeting was condueted by Chair-
man R. Prescott of Temiskaming.

J. S. Cooper

After dinner four brief papers were
presented. Mr. Prescott first introduced
J. S. Cooper of North Bay, assistant

chief engineer of the Ontário Northland
Hailway who served during World War
11 as engineering officer with the Royai
Navy and the Royai Canadian Navy.
With the aid of drawings Mr. Cooper
described the engine room and auxiliary

equipment of large battleships and de-

stroyers. H.M.S. Queen Elizabeth was
constructed, he said, with four boiler

rooins and four engine rooms, each
separafed from the other by heavy
bulkheads with a valve system by means

of which any engine room could be
connected to any boiler room in case
of damage. The ship carried 3,300 tons
of oil not only for her own use but
also for refuelling of smaller vessels

at sea. He gave a brief description of
auxiliary equipment for lubrication,

water and fuel pumps, the closed
system for feed water, air compressors
for torpedo discharging and ali impor-
tant provisions for fire and damage
control.

L. Wilson

The second speaker, L. Wilson, town-
ship engineer for Neelon and Garson,
was introduced by Ted Powell, Consult-

ing engineer from Sudbury. His topic

was "Problems in a Typical Mining
Community." He outlined the problems
of a residential community adjacent
to a community with one large central

industry. The residential area is not
self-supporting from local taxes. Educa-
tion development and maintenance costs

are high. Debts tend to pile up and it

becomes ilifficult to sell debentures. To
minimize the above, he said, develop-
ment must be carried out in a sane
manner. Subdivisions have come to
realize that they must provide many
initial services. Without presenting a
final solution Mr. Wilson discussed the
alternatives of amalgamation, annexa-
tion, and the more favoured creation

of a metropolitan area which would
provide assistance from assessment of

the neighbouring industries.

M. Felix

M. Felix, mechanical engineer with
Canadian International Paper Company,
Temiskaming, was then introduced by
the chairman. His subject was "Problems
of Industrial Documentation." He em-
phasized the need in industry for a

logical and simple system for locating

desired information in libraries, periodi-

cals and other sources. Libraries are

usually remote, he said. Circulation of

manj' periodicals through a plant is an
expensive and inefficient method of dis-

tributing information. The long time
required results in a loss of novelty. It

was fel t that someone conversant with
company operations should be assigned

the job of circulating bulletins on avail-

able material. This information should
be indexed and classified. A big prob-
lem, of course, is the classification

suggested. Use of the decimal system
was suggested.

E. Heslop

The final speaker of the evening was
EHiot Heslop, assistant manager of the

Sturgeon Falis division of the Abitibi

Pulp and Paper Company, who was
introduced by Frank Clark. His topic

was "Dimensions of Materials Used in

Paper-Making." Mr. Heslop first empha-
sized the difficulty in forming a clear

mental comparison of dimensions of

very small particles. when stated in

microns, and also the tendency to as-

sume erroneously that very small par-

ticles are perfect spheres or perfect

cylinders.

Illustrations depicted on a highly

magnified view of a section of paper-

making screen gave a clear picture of

the sizes and shapes of various hard

and soft wood fibres, clay filler particles

and micro organisms, etc. and of how
they interlock and adhere to each other

to forni paper. The effect of the irregu-
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larities of these particles and of the

screen itself in producing a rough sur-

face on the paper was discussed and also

the means adopted to smooth the paper

by means of clay filler paste and rolling

to provide a surface suitable for the

printing of coloured pictures.

The meeting was then briefly address-

ed by W. S. Black, chairman of the

Sudbury Branch. P. Rebin of Sturgeon
Falis expressed the appreciation of the

group to ali of the speakers and the

meeting was adjourned on the motion
of J. W. Millar.

Saint John

D. I. HlGGINS, jr.E.I.C,

Secretary- Treasure r

G. E. Graham, m.bj.c,
Branch Neu& Editor

The annual meeting of the Saint John
Branch was held on Tuesday, December
13, 1955, in the Admirai Beatty Hotel.

Officers for the coming year were elect-

ed with F. G. Doty, chairman; J. J.

Donahue, vice-chairman ; D. R. Higgins.

secretary-treasurer ; H. N. Day, council-

lor, and J. B. Eldric Jr., councillor.

Minutes of the last annual meeting,

reports of the Executive, and a report

of the councillor, A. G. Watt, were pre-

sented at this meeting.
A total of 108 members were listed

for the year 1955.

At the close of the business meeting
two films were shown, a documentary of

the life of Leonardo da Vinci, and an-

other entitled, "See How They Fly".

Sudbury

H. M. Whittles, jr.E.i.c,

Secretary-Treasurer

H. F. Coffin, jr.E.l.C.,

Branch News Editor

"The Microwave Story" by D. G.
Black

The regular monthly meeting of the

Sudbury Branch was held at the Granite
Club on Thursday, January 12, 1956.

"The Microwave Story" and its con-

nection with long distance transmission

of television programs and long distance

calls, was the subject of an interesting

lecture given to 34 members and guests

by D. G. Black, Bell Telephone Com-
pany representative.

4,300-Mile Network

The Canadian Broadcasting Corpora-
tion, early in 1955, awarded a contract

to the Trans-Canada Telephone System
to carry network television programs
across the country. In order to meet
the C.B.C, contract and at the same time
provide increased long distance facil-

ities, the system is now building a 4,300-

mile microwave radio-relay network
stretching from the Atlantic to the

Pacific.

At the present time, microwave links

Toronto, Ottawa, Montreal and Quebec
City, with a Toronto-Buffalo link to

carry television programs to and from
the United States. According to present

schedules, the Toronto-Winnipeg section
will be in operation by the fali of 1956.

Regina and Calgary will be added by

early 1957. The Quebec-Saint John-
Sydney section is expected to be in ser-

vice by the middle of 1957 and the
Calgary-Vancouver chain by early 1958.

In addition there will be spur lines built

to a number of cities including Sault

Ste. Marie, Sudbury, Timmins, Saska-
toon and Edmonton.

Television Principies Illustrated

Mr. Black in his presentation used
miniature microwave equipment to illus-

trate some of the characteristics of radio
relay and with the aid of a "Nipkow
Disc" explained the evolution of basic

television principies. A short film also

very effectively illustrated the long dis-

tance aspect of microwave.

project will mark one of the most signi-

ficant advances in Canadian Communi-
cation," Mr. Black said.

A discussion period followed in which
6everal of the members and guests from
the Bell Telephone Company par-
ticipated.

Toronto

L. F. Bresolin, jr.E.i.c.,

Secretary-Treasurer

A. C. Davidson, m.e.i.c,

Branch News Editor

Students' Night

On February 9 the annual Students'
Night was held in Hart House. The

"The completion of the microwave successful event was under the direction
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Institute members from Hawkesbury, Ont., and Brownsburg, Que., met together on January 19 at the Bridge Inn in

Hawkesbury. Front row, left to right: D. R. Crawford, L. T. Gaunt, S. V. Donvito, P. E. Wall, C. Brain, D. U. Findlay,

J. K. Watson; middle row: E.E. Lang, W. G. Ivany, G. D. McKay, J. Defeyter, C. Dodd, Col. L. F. Grant, R. J. Child.
G. Legaulf, back row: L. F. Carnus, D. Young, J. S. Pringle, R. D. Christie, K. B. Bourne, II. J. Whiting, R. A. W.
Bond, B. A. Watson.

of Ivan Widdiefield and Ross Norgrove
of the Branch executive. About 150 were
present to witness the able efforts of

the student panei of experts who had
volunteered to appear from the student

body of the University of Toronto Fa-
culty of Applied Science.

Quizmaster John Hall xlrew quick re-

sponses from the students on the panei
and from the floor, Witty answers
brought appreciative laughter and ap-
plause from the members present.

Panei of Practising Engineers

While the winners were being selected

by the judge, Rqss, Norgrove, questions

of the atudent panei were answered by
another panei of experts, ali practising

engineers: Clare Carruthers, Bob Teagle
and Dunc Whitson. Questions from the
students centred principally on the pro-

fession of engineering and what it meant
to the practising engineer. The expert
panei of practising engineers received
an attentive hearing. Students remarked
afterwards on the statements of this

panei, stating the simple lessons learned
from them were much appreciated.

Prize Winners

Prize winners in the student pauel
were: first prize, Al Walden, fourth

year chemical ; secoiul prize, A. J.

Burgess, fourth year civil; third prize,

N. Laughlen, fourth year aeronautical.

The Civil Club won the prize for

having the greatest percentage of its

members present. Various prizes of slide

rules and data books were given to

those who answered questions eorrectly

from the floor.

Following the quiz program coffee

and doughnuts were served in the Greal
Hall of Hart House. Members and stu-

dents mingled and discussed student
problems to their mutual benefit. Ques-
tions such as "Which job should I take?"
and "Is it best to work for a large or

a small engineering firm?
-

' loom large

in the students' minds. The older engi-

neer in practice will realize that the

students are asking such questions ali

the time, and an experienced engineer

can help the student to feel at home
and be part of the profession with his

answers. M&ny students feel lost and
can be orientated and helped to feel the

fellowship of older engineers when their

questions are answered, even if the

answer is only a partial one.

Credit is due to Tony Webster, s.e.i.c,

the Professional Relations representative

of the Students' Engineering Society

who helped to arrange publicity for the

event.
Both students at the University and

members present enjoyed themselves.
Ali look forward to next year's Student
Night with anticipation.

Winnipeg
Electrical Section

G. L. MacDonald, m.e.i.c,

News Editor

R. J. A. Behan is Guest Speaker

At the December meeting of the Elec-

trical Section of the Winnipeg Branch,

members heard a talk on testing of low

voltage high rupturing capacity fuses by

R. J. A. Behan, manager of the fusegear

division of the English Electric Com-
pany of Canada, Limited.

in designing and in

the maintenance of

industrial machinery
more and more
engineers specily

IecalemiY

IecalemiY
lhe authorily on lubrication

automalic
I jbricatmg equipmenl
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| through
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Low Voltage H.R.C. Fuses

The high rupturing capacity fuse, Mr.
Behan said, was developed to cope with
higher fault leveis and to maintain con-
stant characteristics throughout the
working life of the fuse. The latter
characteristic was considered a most im-
portant feature of the device and tests

were primarily to investigate the prop-
erly of non-deterioration claimed for
lhese fuses. The tests were detailed and
also somewhat unique in that they were
not of the so called accelerated aging
type.

K. J. A. Behan of English Electric
Company of Canada Ltd. and G. C.
Cartwright of Railway and Power
Engineering Corporation, Winnipeg.

Development of the hermetically seal-

ed H.R.C, fuse began in England about
25 years ago, and fuses were available
which had been in continuous service
from 18 to 25 years, and some record
was also available of loading and service

condi tions of these fuses.

Protective Devices

Protective devices are subject to a
variety of conditions that may produce
deterioration. They carry varying de-
greea of load currents, including over-
loads, and may be called on to with-
stand through fault currents of consid-
erable magnitude. They may be exposed
to extremes of ambient temperature and

to innumerable cycles of expansion and
contraction of the metal parts. They may
also be subject to mechanical vibration
of associated equipment, and to atmo-
spheric contamination.
The principal components of the fuse

are a ceramic body, puro silver elements,
clean silica quartz, asbestos washers, and
copper end caps and tags, the last two
being electro-tinned. The fuse is her-
metically sealed and the silver elements
are solidly soldered to the end caps, and
the end caps, in turn, soldered to thp
tags. Solid solder joints are used through-
out, the object being to effect a perfect
electrical contact without affecting the
structure of the materiais being joined
together.

To provide a basis of comparison, a

number of fuses were made up to
exactly the same specification as the
earlier types of fuses being fested, and
old and new fuses were tested simul-
taneously when possible. Tests included
visual examination of ali inner and
outer components, X-ray tests. X-ray
difraction tests, photo-micrograph exam-
ination of fuse elements, measurement
of resistance, temperature rise at full

rated current, determination of minimum
fusing current, and short circuit tests at

various values of fault current.

Hermetic Sealing Effective

It was found that the hermetic sealing
emained completely effective. The silver
elements were as bright as when first

placed in the fuse, and the quartz filler

was completely unchanged. The elements
were in their proper position and free
from sagging or thinning as might be
caused by mechanical or thermal stress.

Ali solder joints were completely effec-

tive and cement joints as effective as
when the fuse was new. Resistance tests

showed that, in ali cases, the fuse links
were within the permitted tolerance of
plus or minus 5 per cent. Temperature
rise, measured at the top contact, top
terminal and on the cable 12 in. from
the top contact, was also within per-
mitted tolerance. Short circuit tests were
considered the most criticai as the test

imposes the maximum stress on the fuse
link, both electrically and mechanically,
and the criterion of success is that the
fuse will interrupt the short circuit with-
out bursting. or in any way damaging

associated equipment. A study of the
current limiting characteristic of the fuse

was included in the short circuit test.

Test resulta and oscillograms were
shown by slides. The old fuses success-

fully interrupted short circuit test cur-

rents, and the oscillograms showed a
remarkable degree of agreement between
the old and new fuses, both as regards

operating time and the shape of the pre-

arcing and arcing curves. A point of

interest on the oscillograms was the fact

the are voltage, in no case, exceeded the

6ystem voltage by more than a small

margin.

Test on Associated Equipment

A separate series of tests was carried

out on associated equipment, including

motor starters and fusible disconnect

switches. Specification C22, No. 106,

calls for a low voltage H.R.C, fuse to

have an interrupting capacity of 100,000

R.M.S. asymmetrical amperes at 600

volts. It was desirable to know what
would happen to associated equipment
when the fuses were interrupting fault

currents of this magnitude. Short circuit

tests were carried out on standard com-
bination magnetic starters, Sizes 1, 2, 3

and 4, fitted with high rupturing capac-

ity fuses. Tests were made at 46,000,

66,000, and 80.000 symmetrical amperes.

Three tests were made at each fault levei

on each starter with the fault applied

to the closed starter, and a further three

tests on each by closing the starter on

the fault. Tests were satisfactory and
ali starters were suitable for use after

the tests were made. A switch, of the

service entrance tvpe, rated 200 amps,
575 volt. 3 PST. was fitted with high

rupturing capacity fuses and subjected

to the same test. Again, three short cir-

cuit tests were made at each fault levei,

with the switch closed, and a further

three tests at each fault levei by closing

the switch on the fault. A slight burning
of the contaets was experienced and the

switch was suitable for further use with-

out repla cement of any parts.

Vancouver

A. D. Cronk, jr.E.i.c.

Secretary-Treasurer

C. H. Maartman. jr.E.i.c

Branch News Editor

Helicopter Company Tour

Members of the Vancouver Branch
spent an interesting morning as guests

of Okanagan Helicopters Limited at

Vancouver International Airport on
Saturday, January 28, 1956.

The party was welcomed by A.

Stringer, vice-president in charge of en-

gineering, who gave a discussion on the
history of the company and its future

plans. This was followed by the showing
of two films depicting the rise of heli-

copter transportation to its present posi-

tion of importance in industrial develop-
ment. In his talk, Mr. Stringer outlined
the many problems and trials that faced
the growing company and then went
on to tell of current plans to extend
operations into other áreas and of plans
for regular helicopter passenger service

as soon as equipment becomes avail-

able.

Under the guidance of the pilots, in-

dividual groups then inspected some of

the helicopters in the hangar and were
shown the points of interest of the ma-
chines and the method of operation.
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. . . taking an idea and transforming it into reality.

This is the motivating force challenging CAE's

designers and engineers.

CAE has assembled teams of imaginative and

skilled people . . . physicists, engineers, draughts-

men, technicians ... ali capable of carrying out

electronic engineering through design, develop-

ment, manufacture, installation and maintenance

. . . teams active in such diverse fields as:

nucleonics . . . avionics . . . automation.

Charles Beaudry
member of CAE's Design and
Devetopment Staff, is pictured

here working on an original

development project.

Scientists and engineers

planning a future in the

dynamic era which lies

ahead will find CAE a vitally

'live' organization where ideas

are welcomed . . . and inspired!

A place where vivid imagin-

ations, driving ambitions and

special abilities help to bring

CanadcTs future a little closer

... a little faster.
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Additions to the Institute Library

Reviews — Book Notes — Abstracts

BOOK REVIEW

Industrial lubrication practice. F. D.
Hobson. New York, Industrial Press,

1955. Various paging, illus., $8.00

(U.S.).

Directed primarily to plant lubrication

overseers, this book will be of interest

also to plant engineers, maintenance
engineers and repair superintendents.

The author concentrates on practice,

machine design, operation, the lubrica-

tion systems and the conditions under

which the lubricant must function. Text
is accompanied by good diagrams, illus-

trations and views. The Appendix has

useful charts covering blending; gravity,

temperature and viscosity conversiou,

Viscosity Index chart, and a Glossary

of Terms.
Generally speaking this text covers a

wide range of applications in a thorough
and very complete way. It should prove

a good reference for those concerned
with the lubrication and maintenance of

machinery. The chapters covering Types
of Lubricants and their Use is apt to

create some misconceptions for those

who are learning about lubricants. The
term asphaltic is no longer considered

synonomous with napthenic, and lubri-

cating oils produced from napthenic

stocks do not contain asphalt. In the

section on lubricating greases the state-

ment "Barium grease has no dropping
point in the normal sense" is mfsleading

Air industries and transport associa-

tion of Canada reports, 1954-55.
Quebec City, 1955. 132pp.

Following the general manager's report

and the summary of the work done by
different committees of the association,

there is a section of statistics on labour

trends in aviation, licensing, aircraft ac-

cidents, etc. This is followed by an out-

line of the activities of the members
of the association and a directory of

and we rather suspect that the author

was confusing Barium with Bentone.

Also the statement that Calcium base

greases are insoluble in water and may
be used submerged in it, must be taken

with reservations, since continuous ex-

posure to water will result in fairly

rapid break-up of the common types of

Calcium base greases.

The contents of the chaptcr on Physi-

cal and Chemical Characteristics of

Lubricants could have been more in-

teresting by the use of illustrations of

the test apparatus. The text is rather

skimpy on the subject of viscosity and
fails to bring out that the majority of

oil companies use the Kinematic Vis-

cosimeter and convert back to Saybolt

Universal. In other chapters we feel

that the book would benefit from some
updating of material, particularly with

regard to the comment on compression
ratios of Four Stroke Gasoline Engines,

and on the A.P.I. MM classification.

Chapter 23 on Cutting Fluids is a very

good chapter but needs some updating
on new cutting oil types. In Chapter
25 no mention is made of solvent carrier

type wire rope lubricants.

The major part of this work is very
well done, with comprehensive coverage

of the subject, good illustrations and
good maintenance information.

John H. Whtte,
British-American Oil Co. Ltd.

products and services. The last section

lists the important personnel, and their

positions, of the member companies.

Alloy series in physical metallurgy.

M. C. Smith. New York, Harper, 1956.

338pp., $6.00 (U.S.).

This is the companion volume to the

author's Principies of physical metal-

Iurgy, which is reviewed below, and
presents the background for this book.

We find here a systematic discussion

of the effects of composition and of licni

treatment upon the structures and prop-
erties of metais and their alloys.

In detail, the chapters cover such sub-

jects as the phase rule and its applica-

tions, constitutional diagrams, binary
alloys, changes in solid alloys, alloys of

iron and carbon, the cast irons, and
ternary and higher alloys.

Basic television. Indianapolis. Sams.
1955. 304pp., illus., $5.00 (Practical

training manual; television series, v i I

This practical manual is divided into

24 lessons which include both theoretical

and practical discussions of each sub-

ject, with emphasis upon modera com-
mercial circuits. Topics covered are com-
mercial cathode-ray oscilloscopes; AM
and FM carrier waves; detectors; an-

tenna; picture tubes; tuners, sweep cir-

cuits, I F amplifiers; sound and video
systems; and others.

A separate section gives suggested
shop jobs on a number of different pro-

jecte so that students can practice the

lessons in the manual.

Bibliography on machinery founda-
tions; design, construction, vibration
elimination. Engineering Societies

Library. New York, The Library, 1955.

25pp., $2.00 (U.S.).

This revised list of annotated refer-

ences to books and periodical articles,

published from 1924 to 1955, covers the

theory, design and construction of ma-
chinery foundations; certain specific

problems such as heavy foundations on
unstable soils; and vibration as related

to foundations of hammers, oil engines,

electrical machinery, turbines, steam
engines, compressors, machine tools,

pumps, presses, etc.

Compact heat exchangers: a summary
of basic transfcr and flow friction

design data. W. M. Kays and A. L.

London, Palo Alto, Calif., National
press, 1955. 156pp., diagrs., $5.00 (U.S.).

The purpose of this volume, which
first appeared as a technical report to

the Office of Naval Research, is to make
available the results of experimental and
analytical work on compact heat-transfer

surfaces. Ali the types in use today are

dealt with, including tube banks, plate-

fin surfaces, finned tube surfaces, screen

and sphere matrix surfaces. Basic heat

transfer and flow friction test data are

presented for a total of 88 surface con-

figurations.

Other chapters consider analytical

solutions for abrupt contraction and ex-

pansion pressure-loss co-efficients, lamin-

ar-flow heat transfer in circular and
rectangular tubes, and the effec

temperature-dependent field properties

on heat transfer and flow friction. There
is also a discussion of heat-exchanger
performance theory, developed around
the effectiveness versus number of heat-

transfer units concept.

*Design of heating and ventilating

systems. F. W. Hutchinson. New
York, Industrial Press, 1955. 308pp..

diagrs., $7.00 (U.S.)

Intended to supplement rather than

to replace standard texts in the field,

this book emphasizes the elements of the

system which require the rational applic-

ation of engineering knowledge. Consid-

erable space is allotted to the factors

involved in determining loads — trans-

mission losses, intermittent heating, ven-

tilation, humidification, and losses from

ducts, — and design procedures are given

BOOK NOTES
Prepared by the Library

The Engineering Institute of Canada

*Review provided through the courtesy

of the Engineering Societies Library in

New York.

330 March, 1956 THE ENGINEERING JOURNAL



HERE'S ONE PLACE where cobwebs would be strictly O.K .— on piping mainten-

ance tools. For the less they have to work, the lower your maintenance costs. Excessive

valve maintenance is serious simply because the average plant has so many valves. So it's

sound economics and good business to buy quality and low maintenance rather than "bargains"

and frequent maintenance.

Naturally, the thrifty buyer always chooses quality

valves, and for biggest value he insists on Crane.

There's no greater assurance of dependable, low-cost

performance . . . and the Crane line provides such

quality in valves for every need.

For complete Information on the Crane

V alves to meet vour particular requirements,

ask your Crane representative, or Crane

Branch—or write

CRANE LIMITED
Género/ Office.-

1 170 Beaver Hall Square, Montreal

Canadian Factories • 27 Canadian Branches

CRANE VALVES • FITTINGS • PIPING
PLUMBING • HEATING

NATION-WIDE SERVICE THROUGH BRANCHES, WHOLES ALERS and PLUMBING AND HEATING CONTRACTORS
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Costly delays and mistalces can be eliminated ...

heavy inventories, duplicate accounting and ware-

housing can be reduced when branches are linked

via PRIVATE WIRE TELETYPE.

In hundreds of businesses, large and small, Private

Wire Teletype can help cut costs, improve oper-

ations in scores of ways.

INTEGR ATED DATA PROCESSING
Inquire about streamlining your paper work operations

through P.W. Teletype ... a basic tool for IDP.

Linked with Western Union for Canada-U.S.A. Service

CAIfADIAN ;W
PACIFIC *^

SERVICE

A
lA

CP-CN TELECOMMUNICATIONS SERVE ALL CANADA

Library Notes

for panei and solar heating as we!l as foi

conventional systems. Full-page graphical
solutions of impoitant equations are in-

cluded, along with basic data for solving

many practical problems.

Dimensional motion times; develop-
ment and application. H. C. Gep-
pinger. New York, Wilev. 1955. lOOpp.,

illus., $4.00.

This is the first broad survey of a new
motion time system and it will interest

many plant supervisors and manager*.
It describes concisely how to specify and
record work details by motions and how
to predetermine the necessary manual
time of operations, and shows how to

ensure uniformity of analysis context

and measurement.
Familiarity with decimal equivalents

and the ability to read blueprints are

necessary for a better understanding of

this technique. Complete examples of

the application of the theory are

included.

Electric melting and smelting practice.

A. G. E. Robiette. London, Griffin.

1955. 347pp., illus.. $7.20.

The authors Electric melting prac-

tice, published in 1935, was the basis

for this new book, the scope of which
is extended by the inclusion of a survey
of smelting practice.

The book deals with the construction

and operation of ali the principie types

of electric furnaces in use: are furnaces

for steel-making, for melting iron and
for non-ferrous metais; normal fre-

quency or channel-type induction fur-

naces; high-frequency or coreless induc-

tion furnaces; and resistor melting fur-

naces. The basic principies of operation,

and the electro-chemistry of the different

processes are explained with particular

attention given to changes in design of

plant due to increasing size and mechan-
ization.

The electrical engineer's reference
book. 7th ed. Toronto, British

Book Service, 1954. Various paging,

$14.00.

Arranged in thirty-two sections, this

is a broad survey of modern standard

practice and the most recent informa-
tion on new developments in ali

branches of electrical engineering.

The 7th edition includes such new sub-

sections as generators for steam and gas

turbine drive; generators for hydro-

electric plant; power station batteries;

Diesel engine power plant; controlled

expansion alloys: árgon shielded welding.

Following the first section on basic

electrophysical principies, t h e r e are

twenty-seven sections describing standard

practice in applied electricity. Another
section, entitled "Progress", covers devel-

opment, research, construction and de-

sign in ali branches.

In addition to the technical sections,

there are others dealing with education,

electricity rules, regulations and supply

data, periodicals and bibliographica!

references.

*Electronic and radio engineering,

4 th ed. F. E. Terman. Toronto. Me;
Graw-Hill, 1955. 1078pp., diagrs.,

$15.00.

The change of title in this edition from

the title, Radio Engineering. of the

previous editions refleets the greater

(82) 332 March, 1956 THE ENGINEERING JOURNAL



1

ri

THE MAN FROM BETHLEHEM STEEL

Wherever you are, you are close to Bethlehem
Steel ... to its products and to its representatives.

Bethlehem products may be closer to you than

you think . . . in the form of alloy steels, plates,

structural shapes, sheets, strip, tin plate, pipe,

wire products, rods, bars, rails, ali of which are

part of your daily life.

And friendly Bethlehem offices and representa-

tives are surely neighbors of yours because they

are in ali corners of the earth . . . at convenient

locations where they can be of help to you. It is

easy to do business with Bethlehem. Bethlehem
Steel Export Corporation, 25 Broadway, New
York 4, U.S. A.

Continuous Strip-Sheet Mill, Structural Mills, Carbon and
Alloy Bar Mills, Plate Mills and Piling Mills are located at

Lackawanna, N.Y. (near Buffalo), a location jrom which con-
venient, quick shipment can be made to the Canadian market.

Canadian Representatives

Bethlehem Steel Export Company of Canada, Limited, Dominion Square Building, Montreal; Royai Bank Building, Toronto

A. L. Murray, Marine Building, Vancouver; James G. Crawford, St. John's, Newfoundland

804C
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emphasis on general techniques of elec-

tronies without regard to their use in

radio systems. In manner of presentation
and coverage the book remains the

same: a summaiy in readily understand-
able terms of basic principies and tech-

niques treated in three parts devoted
to circuit elements and circuit theory.

radio engineering and radio systems, and
electronic fundamentais. Some material

has been added to most of the chapters.

and the chapters on microwave tubes and
Iransistors are new.

L'électronique française. Paris, Syridi-

cat des industries de matériel profes-

sionnel électronique et radioélectrique.

1955. 68 pp., illus.

This is a catalogue of electronic equip-
inent produced by French manufacturers,
with a description of each item in French
and English.

FBI register of British manufacturers,
1956, 28th ed. London, Iliffe, 1955.

1110 pp., 42/-.

Listing the products and services of

7,000 British industrial firms, the Regis-
ter also features French, German and
Spanish glossaries, and an alphabetical
directory of member firms of the Federa-
tion of British Industries.

The Financial Post survey of mines,
1956. Toronto, Financial Post, 1955.

376 pp., illus., $3.00.

1955 saw important developments hi

Canadian mining, especially in the pro-
duction of uranium, eopper and nickel.

This new edition of the Financial Post
survey of mines again includes statistical

data on mineral production, price range
of stocks and metais, and a large section,

alphabetrcally arranged by provinces, on
the principal milling plants in Canada.
At the conclusion of the survey are a

Professional directory and m a p s of

Canada's mineral áreas.

The foreseeable future. George Thom-
son. Toronto, Macmillan, 1955. 166pp.,
$2.00.

A well-known scientist and winner of

the Nobel Prize, wh o is concerned with
nuclear physics, fuel research and scien-

tific administration, writes of the changes
which science could bring about in our
world in a hundred years. He forecasts
the exciting changes which might occur
in the fields of energy and power,
materiais, transport and Communications,
meteorology, food and biology. The
social consequences of such scientific

advances are discussed and the last

chapter is devoted to the new possibil-

ities of artificial and natural thought.
with the many problems which may
arise.

Cuidance. A. S. Locke. Toronto, Van
Nostrand, 1955. 729 pp., diagrs., $13.50.

(Principies of guided missile design, ed.

by Grayson Merrill, v. 1).

This is one of several volumes which
present the underlying principies of

guided missile teehnology. In- particu-

lar, it deals with those devices and tech-

niques that are used to guide missiles.

The first two chapters describe the
fundamental problems' of; missile guid-
ance and earlier developments in the
field. These are followed by chapters

(each written by a specialist in that

aspect of the subject) on terrestnal and
celestial references, transmission of radio

waves, emission, transmission and detec-

tion of the infra-red, basic mathematics,
servo systems, measurements of missile

motion, detection and information
gathering, and target considerations.

There are also sections on launching
missiles, economic considerations, mis-
sile guidance systems and bandwidth
studies.

Illuminating engineering course. H.
Zijl. Eindhoven, Philips, 1955. 241 pp.,

$4.50 (U.S.).

Many aspects of illumination are

treated in the twenty-three chapters of

this book which is more practical and
utilitarian than artistic. The theoretical

technical principies of lighting are

covered. with a minimum of mathe-
matics, and are related to the basic

rules which govern visual perception and
mental reaction.

Architects, works or production man-
agers, as well as illuminating engineers,

will find this book helpful. A large

number of questions and examples are

included.

Kinetic theory of liquids. J. Frenkel.
New York, Dover, 1955, c. 1946. 488pp.,
$1.95 (U.S.)

This volume includes discussion of ali

types of arrangements of solids, thermal
displacements of atoms, motion, inter-

stitial atoms and ions, and transition

between states of matter.

The mathcmatical analysis of elec-

trical and optical wave-motion on
the basis of MaxwelPs equations. H.
Bateman. New York. Dover, 1955,

c. 1914. 159pp., $1.60 (U.S.).

This is a practical introduction to

those developments in MaxwelTs elec-

tromagnetic theory which are directly

connected with the solution of the par-

tial differential equation of wave-motion.

Modern physics. R. L. Sproull. New
York, Wiley, 1956. 491 pp., diagrs.,

$7.75.

Those aspects of modern physics most
productive of engineering applications

form the subject of this analytical book.
Crucial experiments are analyzed and the

elementary theory underlying the pro-

perties of atoms, molecules, solids, and
nuclei is based on this analysis.

The first two chapters discuss funda-
mental particles and their assembly, fol-

lowed by a chapter on atomic physics

which is divided into a study of the

extranuclear structure of the atom and
the study of nuclear physics.

The next three chapters are devoted
to quantum mechanics and its applica-

tions. The author then tuins to the deve-
lopment of molecular and solid-state

physics before returning to the subject

of nuclear physics. Included in this last

chapter is a section on nuclear reactors

and on applications for radioactive

isotopes;

Mks units are used throughout the

book but instructions are given for con-

vertirig to cgs units. Other useful data

and tables are found in the appendices.

The nature of cities. L. Hilberseimer.

Chicago, Theobald, 1955. 286pp., illus.,

$8.75 (U.S.)

The origin, growth, and decline of

cities is an important topic today and
the value of this book is heightened by
the high calibre of the illustrations. It

discusses early settlements as well as

modern cities and is divided into three

sections.

The first part is a history of various
types of cities and clearly illustrates how
they reflect the social and cultural trends
of the age. The second part deals with

the geometric and organic planning of

cities and includes notes on the archi-

tecture and landscaping of certain repre-

sentative cities. The final section is

concerned with the present day problems
of cities e.g. the rapid growth of industry

and mechanized transportation. traffic

hazards, noise, air pollution, blight and
slums. The possibilities of decentraliza-
tion, replanning of old cities, and rural-

izing cities are discussed.

The author has written extensively ou
art and architecture, housing and plan-

ning and is well known in both Europr
and the United States.

Partial differential equations of
mathematical physics, 2nd ed. A. G.
Webster, ed. by S. J. Plimpton. New
York, Dover, 1955, c. 1938. 440pp.,
$1.98 (U.S.).

This treatise covers the basic method,
theory and application of partial differ-

ential equations, dealing with integral

and elliptic equations, Cauchy's method
and other topics.

Principies of physical metallurgy. M.
C. Smith. New York, Harper, 1956.

417pp., $6.00 (U.S.).

This is the first of two volumes which
present the theory of metal behaviour
in an integrated and consistent manner.
The principies of physics and chem-

istry, as relating to the field of metal-
lurgy, are outlined in the introductory
chapters. These include descriptions of

the atom, crystal structures, polymor-
phism, and crystal imperfections. The
next chapters discuss the electrical and
magnetic properties of metais, deforma-
tion, the effects of elevated tempera-
ture, and fracture.

The second volume in the series.

Alloy series in physical metallurgy,
begins where the present book ends.

Proceedings of the joint conference
on combustion, sections 1-5, ad-

vance copies. Institution of mechanical
engineers and the American society of

mechanical engineers. Westminster.
The institution, 1955. £2.5s (for the

bound volume to be published later).

The first of the five sections deals

with general questions of combustion

—

its chemistry and physics, scientific prin-

cipies, and an appraisal of combustion
research. The second section on boilers

includes papers on the detection of flame

failure, effect of fuel properties on firing

methods and liquid-fuel firing. Among
the papers on industrial furnaces are

those on gas as a source of protective

atmosphere, instrumentation of process

tubular heaters, and oil burners for open-

hearth furnaces. The fourth part of the

proceedings deals with internal-combus-

tion engines and discusses combustion

in large diesel engines, in diesel engines

with divided combustion chambers. in

petrol engines, and in dual-fuel engines.

The last section on gas turbines con-

tains papers on coal-firing for the open-

cycle gas turbine, combustion of residual

fuel in gas turbines, and application of

research to gas-turbine combustion
problems.

Rotorcraft. R. N. Liptrot and J. D.

Woods. Toronto. Butterworth, 1955.

161pp., illus., $6.50.

Here is a fairly comprehensive treat-
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whats your

PROBLEM?

Concrete Curing?

[
Brvnnbr Mond
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Os

Brunner Mono

is the answer!

IMPROVE GRAVEL ROAD MAINTE-
NANCE, at no extra cost. Use Brunner
Mond Calcium Chloride with binder
soil to cut down hours of work for

road gangs, save road metal and pro-
vide a smooth, hard, dustless surface
that stands up longer with minimuin
maintenance.

GET BETTER ICE CONTROL. Abrasives
treated with Brunner Mond Calcium
Chloride bore right in. They cannot
blow away, reducing labour and
material costs and providing quicker,
surer stops.

SPEED UP CONCRETE CURING. Brunner
Mond Calcium Chloride produces a

denser, tougher, more waterproof
concrete, increases workability and
perrhits a lower water-cement ratio.

Brunner Mond Calcium Chloride
speeds the set, cuts down protection
time and minimizes freezing.

It pays to use Brunner Mond Calcium
Chloride. Our engineers will be glad
to talk to you about it.

BRUNNER, MOND CANADA SALES,
LIMITED

MONTREAL TORONTO

II

Less Cost- Creater Safety"
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ment of rotary wing aircraft, presented

in a simple and practiral manner. After

a histórica! resume theie i- a chapter

on definitions, nomenclature. and basic

principies of rotor flight. A general

description of the operat.ion of the heli-

'opter precedes more technical and de-

lailed chapters on rotor aerodynamics,
lhe articulated rotor, vibration and
noise. and control and stability. The
last two chapters discuss design study
procedure and economic- of the heli-

coptei'.

The appendices include specifications

of numerous makes of rotorcraft, a

bibliography. and namer- and addresses

of manufacturers.

Strengthening management for the

new technology. New York, American
management association. 1955. 64pp.,

$1.75 (U.S.).

Three phases of the new development
in management are here discussed : de-

veloping patterns in company organiza-

lion, management development under
i-hanging conditions. and the impact of

automation on the>e a-pects of man-
agement.

A study oí the September 1952 dust

explosion at Port Arthur grain
elevator no. 4A. A. R. Morse, Ottawa,
National research council, Radio and
electrical division, 1955. 158pp.

This study includes a review of other

lnst explosions as well as the one at

Port Arthur, and also investigares the
posaibility of ignition of grain dust
clouds by electrostatic or mechanical
sparks. The report contains a biblio-

graphy, arranged chronologically and
giving abstracts of articles.

The supervision of civil engineering
construction. A. C. Twort, Toronto,
Macmíllan, 1955. 234pp., illus., $4.25.

The duties and responsibilities of the

civil engineer who supervises construc-

tion of works on the site are here dis-

cussed. Young "resident engineers," as

they are deseribed in this book, will be
helped by the practical information and
advice offered by the author.

Part I of the book outlines the chief

supervisory duties and powers, and re-

sponsibilities for organization and man-
agement, of the resident engineer. It also

deals with the administrative and cleri-

cal work connected with the position.

Part II is more technical and describes

the types of civil engineering work
which are common to almost ali con-
tracts.

The last section includes specifications,

bills of quantities and contract drawings.

Trafhc engineering and control in the
United States. Organisation for Eu-
ropean economic co-operation. Tor-
onto, Ryerson, 1955. I86pp., illus.,

$125.

This report was prepared by a group
of road engineers, chieis of police, town
planners and representatives of road
users, who visited the United States in

1954. A general review of American
traffic conditions is foliowed by the con-

clusione, observations and recommenda-
tions of the group.
The main part of the report deal>

with such specific problems as high-
way administration and finance, road
and street design, parking. traffic lawr-

and control, and traffic safety education.
The appendices include statistical tables

on U.S. highways and a short note on
the New Jersey turnpike.

Trigonometrical series. Antoni Zyg-
mund. New York, Dover. 1955. c. 1935

329pp., $1.85 (U.S.).

The theory of trigonometrical serie:-

is covered in twelve chapters, half oí

which treat the Fourier series. The
theorems of Hausdorff-Young and Riesz,

Fejer, Cantor-Lebesgue, etc. are dis-

cussed. With a few exceptions, the book
does not presuppose any special knowl-
edge.

Vacuum valves in pulse techniques.

P. A. Neeteson. Eindhoven, Philips.

1955. 170pp., 27/-.

In this book a method is developed to

analyze networks containing vacuum
tnbes which are treated as non-linear

elements. These new calculation methods
could apply to the whole field of elec-

tronic pulse equipment such as com-
puters. scalers, radar, television. tele-

phony, etc.

The introductory chapters discuss the

opening and closing of switches in net-

works and some principies of operational

calculus, followed by a thorough study

of the vacuum valve as a switch. Thi>

section is sub-divided into a treatment

of the grid circuit and of the anode cir-

cuit, both for the triode and pentode.

In the last chapters, three importam
and widely used circuits. known as

multivibrators. are described—these are

the bistab!e. monostable and astable

multivibrators. Throughout the book.

the author pre<sents experimental verifi-

cation of the theories included.

Year book of the heating and ven-

tilating industry, 1955. London
Technitrade Journals. 1955. 379pp
8/4.

While some of the sections in this

year book, in particular those concern-

ing the working agreements in Great

Britain between employers and contrac-

tors, will be of little use to Canadian
users, there are "feature" articles which
will interest anyone in the heating and
ventilating industry. These discuss fuel

consumption, heating and ventilating on

the farm, the selection and apphoation
of unit heatefs, and panei heating. As in

former editions, there is a buyers' guide.

and lists of trade names, manufacturers'
addresses, and trade associations.

TECHNICAL BI LLETINS
AND

PAMPHLETS RECEIVED
Building construction

Permafrost and buildings. (Canada,

NRC. Div. of building research. Better

building bulletin no. 5).

Concrete

Insulation facilitates winter concreting.

G. B. Wallace. (U.S. Bureau of re-

clamation. Engineering monograph
no. 22).

Electrical engineering

Applications of electricity to crop dryiiifi

r—

FOUR-CHANNEL CARRIER-TELEPHONE TERMINAL FOR RADIO LINKS

This is a miniaturized unit of advanced design which provides four

voice channels on a frequency-division basis above a voice-frequency

order-wire channel. Each of these five channels is provided with a 4-wire

2-wire termination and a voice-frequency ringing circuit for d-c or

20-cycle signals. Adjustable attenuators are provided in the 4-wire

side of ali channels, and a built-in test oscillator and meter permit

complete line-up, maintenance and trouble-shooting checks to be
made. Channel leveis are from -9 to dbm and l'me leveis from -30
to dbm. Channel width is 300 to 3500 cycles within 1 db.

This unit is only 5Va" high by 19" wide by 14" deep. It mounts on
a ,'standard rack and operates from 1 1 5 volts 50-60 cycles a.c.

RADIO ENGINEERING PRODUCTS
1080 UNIVERSITY ST., MONTREAL 3, CANADA

TELEPHONE
UNiversity 6-6887

CABLES
RADENPRO MONTREAL
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BAlLEV..
STOCK PREPARATION FOR

Bailey MINI-LINE Consoles permit Functional Finger Tip Control

at the Cornwall Division of the Howard Smith Paper Mills Limited.

Sfocíc and Chemicals are:

• Manually preset at the required quantities.

• Automatically proportioned.

• Quantitatively indicated on Consoles.

• Sequentially interlocked.

Bailey Recorders, with as many as four precalibrated plug-in-type

units, tell the performance story. These instruments utilizing our new seaied

ink sacs and capillary pens assure clear, legible records.

Wríte for your copy of Bailey Performance Reporl $4-1
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on farms. P. Finn-Kelcey. (E.R.A. re-

port W/T25).
The effect of enclosure on the tempera-

ture rise of fuses. H. W. Baxter.

(E.R.A. report G/T297).
Gas temperature ni árgon spark channels.

R. D. Craig. (E.R.A. report L/T318).
On the thermal excitations of trapped

electrons in ionic solids. J. H. Simpson.
(E.R.A. report L/T317).

Stray losses in transformer cores. (E.R.A.
report Q/T124).

Stresses in high-voltage condenser-bush-
ings, S. Silbermann. (E.R.A. report

Q/T 125).

Electronics

The touch-sensitive electronic organ. H.
LeCaine. (Canada. NRC. Radio and
electrical engineering div. Bulletin

v. 5, no. 4, Nov. 1955).

Engineering
The Engineer. Centenarv number. 185fi-

1956.

Highway traffic

Abatement of highway noise and fumes.

(U.S. Highway research board. Bulletin

110).

Poisson and traffic. (Eno foundation for

highway traffic control).

Inflammable materiais

Storage, handling and use of flammable
liquids. (Dominion board of insurance

underwriters. Standard no. 30).

Libraries

Librardes for research and industry.

planning and equipment. (Special

libraries association. Monograph no.

1).

Miscellaneous

Award of the 1955 James Watt inter-

national medal to Dr. I. I. Sikorsky.

Institution of mechanical engineers.

The communication of ideas. Royai
Bank of Canada.

Information for U.K. manufacturers ex-

porting electrically-operated equip-

ment to Canada. (B.S. no. PD 1533).

List of inspected appliances, equipment,
and materiais, September 1955. Under-
writers' laboratories of Canada.

Nuclear energy; the next ten years in

Canada. L. G. Cook.
Presidential address. P. L. Jones. Insti-

tution of mechanical engineers.

Review of Canada's economy in 1955.

C. D. Howe.
Top management and its development

:

selected references. (Princeton univ.

Industrial relations section. No. 67).

Polymers
Determination of the shear stability of

non-Newtonian liquids. N. D. Lawson.
(ASTM special tech. pub. no. 182).

Roads and streets

Factors related to frost action in soils.

(U.S. Highway research board. Buli.

111).

Ungraded aggregates in bituminous
mixes (U.S. Highwav research board
Buli. 109).

U.S. Highway research board. Proceed-
ings of the thirty-fourth annual meet-
ing, 1955.

Welding
The principies of argon-arc welding

aluminum (British welding research

association) 2/6.

The welding of austenitic chromium-
nickel steel piping and tubing; a cona-

mittee report (tentative) (American
welding society D10.4-55T) $1.00

(U.S.).

Recommended practices for interruption

of heat treatment cycles for low
chromium-molybdenum steel piping

materiais. (American welding societv.

D10.3-55T).

The jollowing jmblicalions have ahn
been received by the library:

Annual reporta.

Alberta. Dept. of lands and forests.

Annual report for the fiscal year ended
Mar. 31, 1955.

Canadian broadcasting corporation. An-
nual report, 1954-55.

Carnegie corporation of New York. An-
nual report, 1955.

Ohio river valley water sanitation com-
mission. 7th annual report, 1955.

United Kingdom atomic energy author-
ity. lst annual report, 1954-55.

STANDARD REVIEWED
A.S.T.M. standards, American society
for testing materiais, 1916 Race
Street, Philadelphia 3, Pa.

A.S.T.M. standards on paper and
papcr products and shipping con-
tainers (with related information)
September, 1955. $3.75 (U.S.).

A total of 101 designations are includ-

ed in this publication. There are five

new standards and ten others have been
revised since the previous edition, pub-
lished in 1953. There are seven appen-
dices, four of which are new.
New standards cover Tentative speci-

fications for electrical insulating paper

—

interlayer type; Tentative methods of

test for tensile strength of paraffin wax

;

Tentative method of test for needle
penetration of petroleum wax; Tenta-
tive method of test for package cush-

ioning materiais; Method of test for

45-deg., 0-deg. directional reflectanre

of opaque specimens by filter photom-
etry.

A.S.T.M. standards on soaps and other
detergents (with related informa-
tion) September, 1955. $2.50 (U.S.)

This compilation containing specifica-

tions, methods of test, and definitions

of terms for soap> and other detergents

has been substantially revised since the

previous edition was published in March,
1952. Of the total of 42 specifications

and tests, six are new ajid 12 have been

revised. There are 17 specifications for

soap and soap products, 9 for various

alkaline detergents, and 15 methods of

analysis covering soaps and detergente.

Definitions applying to these materials

are also included.

British standards, British standards
institution, 2 Park Street, London,
W.l. British standards are availabie

from the Canadian standards assoc-

iation, National research building.

Ottawa, Canada.

B.S. 2635: 1955—Drafting specifica-

tions based on limiting the number
of defectives permitted in small

samples, by B. P. Dudding. 2/6.

This standard is a contribution to

the solution of problems of sampling

for industrial specifications. It is in-

tended to aid those concerned in the
drafting and use of clauses in specifica-
tions based on a statistical analysis of
the results of sampling, particularly
with small samples. The chances of
finding defectives in tests of small
samples uf consignments of different

quality are discussed, and are íllustrat-

ed by graphs for different sizes of
samples and a wide range of percentage
of defectives in the articles produced.
The information given in this stand-

ard can be applied to individual con-
signments of goods, for which no infor-

mation other than that given by the
particular sampling test is availabie; or

better still, to the examination of suc-
cessive consignments to provide infor-

mation as to the general levei of qual-
ity maintained by the producer.

B.S. 2640: 1955—Class II oxy-acety-
lene welding of steel pipelines and
pipe assemblies for carrying fluids.

7/6.

This standard is one oí the process
standards in the comprehensive series

for the welding of steel pipeline and
tube assemblies. It covers the shop
and site oxy-acetylene welding of the

steel pipe and tube assemblies suitable

for Class II conditions, in sizes up to

20 inches in diameter, and of a thick-

ness not exceeding 7/16 inch. It refers

to ali types of butt joints, branches and
sleeve welds, in addition to qualifying

tests for welders.

The appendices give recommenda-
tions for the welding techniques, and
the method of preparation for macro-
etching.

B.S. 2S 99: 1955—80 ton, 2% per
cent nickel-chromium-molybdenum
steel (high carbon) for aircraft. 2/-.

This revision of the standard has

been prepared to make provision for

heat treated parts.

Canadian standards, Canadian stand-

ards association, National research

building, Ottawa, Canada.

C.S.A. C22.2 No. 24: 1955—Construc
tion and test of temperature-indicat-

ing and -regulating equipment, 2nd

ed. $1.75.

This specification applies to tem-
perature-indicating and temperature-

regulating equipment for potentials up
to and including 600 volts between
conductors. It applies to electrical con-

trol equipment for air-conditioning,

heating, cooking, and refrigeration.

C.S.A. C22.2 No. 64: 1955—Construc-

tion and test of cooking and liquid-

heating appliances (domestic and
commercial types) 2nd ed. $1.00.

This specification applies to both

portable and stationary cooking and
liquid-heat appliances for potentials of

250 volts and less.

It covers toasters, waffle irons, hot-

plates (table stoves), Sandwich toasters.

grills, coffee makers, kettles, chafing

dishes, water-heaters, doughnut cookers.

portable electric ranges (rangettes) and

similar devices, but does not apply to

stationary electric ranges, humidifiers,

stills, sterilizers or industrial heating

appliances.

It applies to cooking and liquid-

heating appliances intended for general

and commercial purposes, e.g. in homes,

restaurants, and similar establishments.
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ENG1XEERIXG CAREERS

The Royai Canadian Navy

The technical officer, with a
solid background of education,

training, and experience, is play-

ing an ever increasing part in the

moulding of the Royai Canadian
Navy to meet the modern trends

in sea warfare.

The recent advances in warship

design and propulsion machinery
and the mounting number of elec-

tronic devices and complicated
weapons systems carried in fight-

ing ships, have combined to broad-

en the role of the technical officer

in ali phases of naval operations.

Officers with engineering back-
grounds today are serving in the

navy's engineering, electrical, ord-

nance, constructor, and civil engi-

neering branches.

With the exception of engineer-

ing, ali of these branches are com-
parative newcomers to the naval
scene, the electrical, ordnance, and
civil engineering branches having
been set up since the second world
war. Each of these activities, how-
ever, has been part and parcel of

naval operations for some time.

A brief description of the func-
tion of each of the technical

branches follows.

Engineering Branch: The de-
sign, supervision of manufacture,
evaluation, operation and main-
tenance of main and auxiliary

prime movers in ships and air-

craft and the associated ancillaries

and auxiliaries, and the equipment
which supplies the services for the
ship, such as fresh water produc-
tion and distribution, air condi-

tioning and ventilation.

Electrical Branch: The design,

supervision of manufacture, eval-

uation, operation and maintenance
of electrical equipment, such as

power generation and distribution,

Communications, radar and other

detection and warning devices.

Ordnance Branch: The design,

supervision of manufacture, eval-

uation and maintenance of arma-
ment in ships and aircraft.

Constructor Branch: The design

of the ship as a whole, including

its arrangement, structure, float-

ability, stability, strength, habit-

ability and speed. The design,

supervision of manufacture, eval-

uation and maintenance of the

structure, and ali fittings in the

ship associated with seaworthiness

and habitability.

Civil Engineering Branch: The
design, construction and mainten-
ance of the Navy's works and
buildings.

ENTRY

It is possible for young men who
qualify, to enter the Navy's tech-

nical branches through the Cana-
dian Services Colleges at Royai
Roads, Victoria, B.C., Collège

Militaire Royai de St. Jean, P.Q.,

and Royai Military College, King-
ston, Ont., through the Regular
Officer's Training Plan (ROTP)
at various Canadian universities.

In addition, it is possible for an
engineer with the required acad-

emic and professional background
to enter any one of these branches
of the service directly from civilian

life.

Each technical branch requires

the successful candidate to under-
go further technical training in the

application of mathematics and

the physical sciences to the specific

problems of design, construction

and operation peculiar to each
branch.

After completing his formal
training, the officer is then em-
ployed at sea or ashore until he
reaches the higher administrative

leveis, when his employment is

entirely ashore.

The general pattern in the

career of a young man with sénior

matriculation and entering each
technical branch is noted below
under respective branch headings.

Engineering Branch

(1) Canadian Services College

as a cadet; two years.

(2) Sea service with Royai
Navy as midshipman (E)

;
eight

months.

(3) Royai Naval Engineering
College as midshipman (E) to

undergo basic engineering train-

ing; two years.

(4) Sea training as sub-lieuten-

ant (E) ; one year.

(5) Specialization course, Royai
Naval Engineering College, to

specialize as general engineer, ord-

nance engineer, or air engineer;

one year.

Alternative: Direct entry from
a background in the physical

sciences with training as in (4)
and (5) above.

On completion of this training,

promotion to lieutenant (E) and
employment in the engineering

branch.
The general pattern of this em-

ployment will include two years
at sea in an aircraft carrier as a
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watchkeeping and departmental
officer, during which time the
offieer will be responsible for oper-

ating a main propulsion plant of

up to 80,000 h.p., and maintenance
of a section of the machinery, such
as boilers, turbines, and auxiliary

machinery. A firm understanding
of the details and relationships in

employing and training personnel

of the branch is gained at this

stage.

Following his initial service at

sea, the officer will be employed
ashore in a maintenance activity

in the dockyard, in an overseeing

activity in the naval ship con-

struction program or in a design

activity at headquarters — dura-
tion four years.

He then returns to sea as engi-

neer officer of a ship, such as a
destroyer, where he is in charge
of ali aspects of operation and
maintenance of the ship's propul-

sion plant and associated ancil-

laries, involving a plant of 40,000

h.p., extensive refrigeration and
air-conditioning equipment, diesel

engines, evaporating plant capable
of producing extensive pumping
arrangements. During this period

he directs a staff of some fifty

technicians and semi-skilled men.
The duration of this appointment
is approximately two years, fol-

lowing which he returns ashore for

two years, in a design, mainten-
ance, manufacturing or training

activity; or he may remain at sea

as sénior engineer of a large ship

for two years.

If he has been appointed ashore,

his next appointment normally
will be to sea as engineer officer of

a large ship, such as a carrier or
cruiser for two years, or he may
remain ashore in a sénior admin-
istrative post in a maintenance,
manufacturing or design activity;

or in a liaison post, such as naval
technical representative to the
U.K., U.SA., or other country
where the navy has technical in-

terests. He may be employed in

intelligence, logistics, planning or
training duties, where experience
and judgment involving technical
matters are required. This variety
of duties with increasing admin-
istrative responsibility continues
for the remainder of his career.

He may rise, by selection, to
the navy's highest technical ad-
ministrative position — that of
Chief of Naval Technical Services,
who is a member of the Naval
Board with the rank of Rear-
Admiral, is the head of ali techni-
cal branches in the RCN, and is

the sénior RCN authority charged
with the overall responsibility for
the naval shipbuilding program.

Electrical Branch

(1) Canadian Services College
as a cadet for four years, or ROTP
for five years.

(2) From Canadian Services

College, one further year in either

electrical engineering, engineering

physics, radio physics or mathe-
matics and physics.

On completion of ROTP or col-

lege training:

During the construction and íitting of the aircraft carrier Bonaventure at
Belfast, Northern Ireland, supervisoryRCN personneldiscuss machinery space
arrangements with a representative of the shipbuilder. (National Defence Photo)

Rear-Admiral (E) W. W. Por-
teous, O.B.E., C.D., Chief of
Naval Technical Services.

(3) Training at sea for four
months.

(4) Divisional training as an
officer for two months.

(5) Electrical School for long
naval electrical course, for one
year.

On successful completion of this

training he is promoted to the
rank of lieutenant (L) in the elec-

trical branch.

The general pattern of his em-
ployment will include appoint-
ments in which a wide knowledge
of the responsibilities of the elec-

trical branch can be obtained, in-

cluding ship's electrical depart-

ment for four months; dockyard
for four months, and naval radio
station for four months.
On completion of these appoint-

ments he will go to sea for two
years and receive extensive experi-

ence in maintenance and super-
vision of fire control engineering,

communication engineering and
detection, including radar, Asdic
and radio aids to navigation. On
the other hand, he may remain
ashore for practical experience in

air electrics, including air radar
and radio, or in electrical systems
and electrical installations, includ-

ing power generation and distribu-

tion. After such experience, the
officer may be selected for further

training in one of the preceding
special categories.

Subsequent employment may be
in a maintenance activity in the

dockyard, in an overseeing activ-

ity in a naval ship construction
program, or in a design activity

at headquarters, usually for a
period of four years. On the other
hand, he may go to sea as electri-

cal officer of a ship, such as a
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On the bridge of HMCS St. Laurent are Rear-Admiral J. G. Knowlton (left),

who retired as Chief of Naval Technical Services in January 1956, Com-
mander R. W. Timbrell, commanding officer, and Constructor-Captain F.

Freeborn, Principal Naval Overseer, Montreal Area.

destroyer, where he is in charge of

ali aspects of supervision and
maintenance of the ship's electri-

cal system. During this period,

normally tWo years, he directs a

staff of 20 technicians and semi-

skilled men.
Subsequent appointments, within

his branch, parallel those of

officers in the engineering branch,

up to and including the appoint-

ment of Chief of Naval Technical

Services.

Ordnance Branch

(1) Canadian Services College

as a cadet for 4 years, followed

by degree year at University or

ROTP.
(2) Sea training for four

months as a sub-lieutenant.

(3) Officers' divisional Course
for 6 weeks.

(4) Long ordnance course in

the Ordnance School for one year,

or gunnery specialist course, Royai
Naval Engineering College, for

one year.

On completion of this training,

promotion to ordnance lieutenant

in the Ordnance branch.

The general pattern of the
ordnance officer's appointment
within his branch, parallels that
in the above-mentioned technical

branches, beginning with employ-
ment at sea in an aircraft carrier

or cruiser as a department officer,

or employment in ships such as

destroyers as head of the Ord-
nance Department, during which
period he is in charge of ali aspects
of supervision and maintenance of

a ship's ordnance equipment. He
directs a staff of 7 technicians and
semi-skilled men. He usually

spends less time at sea than fellow

officers in the engineering branch.

He too, may rise to the position of

Chief of Naval Technical Services.

Conslructor Branch

(1) Canadian Services College

as a cadet for two years.

(2) Training as for Engineer-

ing branch which includes sea

service as midshipman (E) Royai
Naval Engineering College to

undergo basic engineering training.

(3) Selection for training in

Constructor branch.

(4) Practical and theoretical

training in a Royai Navy dock-
yard for one year.

(4) Royai Naval College,
Greenwich, for special training as

naval constructor for two years.

Alternative method of entry:

(1) University under Regular
Officers' Training Plan (ROTP)
for four years.

(2) By selection, further train-

ing in naval architecture in the
Massachusetts Institute of Tech-
nology for two years. On com-
pletion of formal academic train-

ing, promotion to constructor

lieutenant in the Constructor
branch.

The general pattern of his em-
ployment will include a period of

one year at sea in a large ship,

during which time he will carry

out duties involving the super-

vision of hull maintenance and
repair.

Subsequent employment during
the career of officers in this branch
is most likely to be ashore where
they will be involved in mainten-
ance activities in the dockyard, in

an overseeing activity in the naval
ship construction program, in a
design activity in headquarters.

As experience is gained, employ-
ment in sénior administrative posi-

tions in a maintenance, manufac-
turing or design activity, employ-
ment in various liaison positions

such as naval technical representa-

tive in the U.K., U.S.A., and other
countries in which the navy has
technical interests.

Naval cadets on board the cruiser Ontário undergo practical training in the
ship's engine room during her training cruise to Austrália and New Zealand.
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Cadets at Royai Roads, one of the three Canadian Services Colleges, receive
instruction on turbines.

This variety of duties, with in-

creasing administrative responsi-

bility, continues for the remainder
of the career.

Officers of the constructor

branch may rise by selection to

the highest technical administra-

tive position of Chief of the Naval
Technical Staff.

Civil Engineering Branch

Entry from university with a
degree in civil engineering or

architecture, or equivalent profes-

sional qualifications recognized by
E.I.C. or R.A.I.C.

Additional professional training

is not given prior to employment
in duties pertaining to design, con-

struction, maintenance, repair and
alteration of buildings and works
and outside services.

HMCS St. Laurent, the Royai Cana-
dian Navy's new anti-submarine des-
troyer escort, carries an engineer
officer, two electrical officers, an ord-
nance officer, and a constructor officer.

The pattern of employment gen-

erally is in shore-based activities,

during which experience is gained

leading to increased responsibility.

GENERAL
The general pattern of require-

ment and employment of naval
personnel with a background in

the physical sciences is:

(1) Intelligence and personal

qualities required for leadership.

(2) Provision of formal training

in the physical sciences at govern-
ment expense, or, alternatively,

formal training attained by the
individual through his own re-

sources.

(3) Further formal training in

the class-room and on the job in

the application of the physical

sciences to concrete problems of

design, construction and operation.

(4) Employment at sea or

ashore in general administrative

and design duties related to the

special requirements of a specific

technical branch.

(5) Employment at sea or
ashore in the higher leveis of

administration and maintenance
duties related to the special re-

quirements of a specific technical

branch.

(6) (a) Employment ashore in

the higher leveis of administrative
duties related to the co-ordination
and administration of many or ali

technical activities in a dockyard,
design, or ship construction ac-

tivity; or
(b) In duties related to the co-

ordination and administration of
many functional related activities

such as personnel, planning, in-

telligence, foreign liaison.

(7) Employment ashore in the
highest leveis of administrative
duties related to the co-ordination
and control of ali technical func-

tions within the navy.

PAY SCALE

Some samples of the pay scale

for naval officers are as foliows:

A naval cadet receives each
month a basic pay of $55 together

with rations and quarters. A mar-
ried lieutenant receives $290.00
basic pay, $110.00 subsistence al-

lowance and $40.00 marriage al-

lowance, for a total of $440.00 per
month. A married commander re-

ceives approximately $7,500 an-
nually, and rear-admiral about
$14,000.

In addition, beginning in the

rank of sub-lieutenant up to and
including captain, progressive in-

creases to the basic rate of pay
for the rank held are given after

three and six years in that rank.

Additional benefits for ali naval

personnel include free medicai and
dental care and pension benefits. •/
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Permutit Deaerators
cut corrosion costs

1

•
"* ^Irnt

WORLD S LARGEST double-unit De-
aerating Heater is in a large Texas refinery.

These Permutit twins heat and deaerate

makeup at the rate of 3,000,000 lb/hr.

They completely remove oxygen and free

C0 2 to prevent corrosion and costly re-

placements of tubes, piping, pumps, valves.

Exclusive reboiling spray design! The
first of these twin units proved itself with
13 years of better-than-guarantee per-

formance—oíten at 115% of rated capac-

ity. Seventeen field-performance tests

show oxygen reduced to 0.0 ml/l . . . free

CO3 cut to zero! Reasons: Permutifs de-

sign provides violent boiling, vigorous

scrubbing—for both light and heavy loads.

Free Technical Bulletins! Write today
for data to help you select your next De-
aerating Heater or other types of Water-
Conditioning Equipment. The Permutit

Company, Dept. EJ-3, 5500 Royalmount
Ave., Montreal 9, Que.

PERMUTIT
DEMINERALIZERS • ZE0LITE AND H0T PROCESS SOFTENERS • PRECIPITATORS • DEAERATING HEATERS

CHEMICAL FEEDERS • AERAT0RS • BL0W0FF EQUIPMENT AND OTHER POWER PLANT SPECIALTIES <
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HORTON S

PERFORMS WELL - LOOKS WELL

AT VIAU Limited, MONTREAL

This 33', 75,000 gal. Horton Watersphere is installed

at Viau Ltd. — biscuit, confectionery and chocolate

product manufacturers. It provides dependable gravity

water pressure for a 1,730 head sprinkler system in

Viau's main 300,000 sq. ft. plant. It means better

fire protection and general water service.

The Horton Watersphere is a completely modern,

streamlined elevated water tank designed specially

for installation where appearance is of prime im-

portance. In addition to countless benefits of fire

protection, the Horton Watersphere will pay for itself

over a short period of time through savings in fire

insurance rates. Standard capacities of the Water-

sphere range from 25,000 to 250,000 gallons.

For information, or tenders — on any type of steel

tank or plate work — write our nearest office.

HORTO 561Í

WORKS LIMITED
CALGARY TORONTO MONTREAL
MAIN OFFICE AND PLANT FORT ERIE ONTÁRIOWESTERN PLANT • LETHBRIDGE ALBERTA
AGENTS • GORDON USSELLLTO VANCOUVEfi ÍUHFOBD M E DL

(106) 370

Salt-Stabilized Roads
It was in 1928 that one of the first, if not the

very first, modern efforts to stabilize roads with salt
were made in Nova Scotia, near Canada's first rock
salt mine at Malagash. Improvements were made in
Canada during the '30's, but with the coming of the
war in 1939, practically ali efforts in this method of
road construction were abandoned.

Although far from perfect, even these earliestl

Canadian results pointed the way to the develop-
ment of today's efficient salt-stabilized roads.

Meanwhile, in the United States interest was
maintained and the Canadian idea was studied and
perfected. But efforts were somewhat sporadic until
about 1950. Then engineers started turning to salt:

as a major means of meeting the rising construction!
and maintenance costs of farm-to-market roads and!

unimproved urban streets.

Use of salt to stabilize gravei, clay or other un-
treated earthen roads is on the increase in many
sections of the country, according to the Salt In-
stitute, as more and more engineers turn to this type
of construction to build durable, low-maintenance.
hard-surface secondary roads. In other instances it

is a basic part of the construction of stronger sub- (

grades and all-weather shoulders for already hard-
surfaced roads.

ECONOMY

Economy is the principal advantage. Others are

increased safety of vehicular traffic by eliminating

dangerous loose gravei, or sand, and reduction ofl

maintenance costs.

On the subject of economy, an untreated gravei
or dirt road will lose one-half inch of the surface)

material each year due to the wheel throw-out, anq
deterioration effects of the elements, such as blow-

away, erosion and frost heave. At an average cost

of $2.00 per yard for gravei, loss of surface materiais]

from a one-mile, 20-foot wide stretch amounts tq

$300 annually, with an equal amount needed fon

replacement, or a total cost of $600 to put the road|

back in its original condition. Salt compaction bonds

loose material to prevent this loss.

On the average, based on costs in divergentj

sections, a road can be salt stabilized for $400 pei

mile per 20-foot width, which includes a base mat
4 inches in depth. Records kept on such roads over :

the period of the last three to five years showed the

need of minimum maintenance on the original stabil-j

ized surfaces. A few roads date back to the early

1930's and are still in service.

The latter is considered an "experimental" road

by the salt industry that first began work on stabil-

ization 18 years ago, when they used from 16 to lq

tons of salt per mile. Today, with the added ex-

perience and know-how at their disposal, salt com-

panies recommend on the average 1% tons per milej

per inch of compacted depth on a 20-foot width ofl

road.

With Canada's increasing salt supply, the im-j

provements of modern road-building equipment ana

methods, salt-stabilized roads seem the obvioua

answer to many roadbuilding headaches. This method

should be of particular interest to the prairie Provj

inces and other less densely populated áreas whercj

paved roads are not feasible.
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ALL THE POWER

Benearh the hills at rtght is the huge Bersimis

generating statton. Westinghouse transformers

boost the voltage of the generated electric

power for transmission over miles of courtfry-

side such os this.

One of the huge dams on the Bersimis system.

These dams make possible a lake containing

350 billion cu. ft. of water.

m the giant

Bersimis system is

WESTINGHOUSE
TRANSFORME

D

Largest autofransformers with

TCUL ever built in Canada, this

is one of five supplied for the

Bersimis system by Westing-
house.

From the underground generating station in Labrieville, townsite of

Hydro-Québec's Bersimis River project and from the Lower Bersimis

Generators will come 1,800,000 hp of electric energy. This power will

travei over 400 miles of transmission lines to Quebec and Montreal.

Transformation of power on this system is accomplished by thirty-six

Westinghouse power transformers, among them Canada's largest phase-

shifting and autotransformers with TCUL* located at Charlesbourg and

Bout de 1'Ile to step down and shift voltage for the Shawinigan and

Montreal systems.

Hydro-Québec has done a magnificent job. Westinghouse, a major

supplier, congratulates the farsighted men who made Bersimis a reality.

Today, as in the past, it may be said of this, Canada's oldest land

"Québec sont là!"

* TCUL Tap Changing Under Load.

wu can be 5URE...IF .rfe WfestillghoUSe
CANAOIAN WESTINGHOUSE COMPANY IIMITED, HAMIITON

See rVs top dramaiic show Westinghouse 'Studio One' Mondays at 10 p.m.

56 A 350
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BERSIMIS-LAC CASSE

Hydro-Electric Power Development

F. Rousseau, m.e.i.c.

Chiei Engineer,

Power Development Division,

Ouebec Hydro-Electric Commission

Despite the author's re-

serve in regarding the Ber-

simis Power Development

as ". . . just another power

plant", there can be no

doubt that it is, in fact, a

major engineering achieve-

ment. The reasons for

choosing the site, and a

detailed account of the

constructional work are

given in this paper, which is

to be presented at the

forthcoming Annual Meet-

ing of the Institute, May
1956.

The picture that forms a background
to the title of this paper shows a view
of the temporary power project and
the rapids above which the main re-
servoir dam was constructed on the
Bersimis River.

(Quebec Provincial Publicity Bureau—Photo Driscoll)

Although competent authority

has qualified the Bersimis Power
Development an outstanding engi-

neering achievement, to engineers

of the Quebec Hydro-Electric

Commission it is just another
power plant being added to a sys-

tem to meet an ever-increasing

demand for power.
A few details of background

might be useful to provide a more
complete perspective.

Hydro-Quebec took over the

Montreal Light, Heat & Power
Cons. and its subsidiary com-
panies in 1944. The production
capacity of the system at that

time was 916,000 h.p. This capac-
ity had been increased to 1,675,-

000 h.p. by 1954, mainly by add-
ing the No. 2 plant to the existing

Beauharnois installation. Quebec's
rapid and steady industrial expan-
sion, however, has developed a

hunger for power which seems to

grow in geometrical proportions.

So much so, that the 1,200,000 h.p.

expected by 1958 from the Bersimis
plant will barely satisfy the
demand.
Why did Hydro-Quebec decide

in 1952 to give preference to Ber-

simis over such other power sites

as the closer-at-hand sites of La-
chine and Carillon or the No. 3
plant at Beauharnois?
The Lachine development could

not have been started before the
3t. Lawrence Seaway project had
been approved by the Canadian
Government in 1952. Even had
construction been started imme-
diately, the additional production
of 500,000 h.p. required for the
Hydro-Quebec system by 1956
could not have been obtained from
this particular development within
the time allotted.

The Carillon development, with
a firm capacity of 300,000 h.p.,

would have been inadequate.
Moreover, Carillon will have its

maximum usefulness in the future
as a peak plant to firm up the
Beauharnois and Lachine run-of-
the-river plants.

Construction of the No. 3 plant
at Beauharnois must coincide with
completion of the Beauharnois
Canal and, even at the present
fast rate of dredging operations,
the Canal could not be completed
before 1960.

With its installed capacity of
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Fig. 1. Map showing the relative geographic positions of Labrieville, Quebec,
and Montreal, with the inter-connecting transmission system between Ber-

simis, Montreal, and Gaspé Península.

1,200,000 h.p., at an estimated
outlay of $190 per horsepower de-

livered in Montreal, Bersimis

seemed to Hydro-Quebec authori-

ties to be the proper answer to

the immediate problem.

THE BERSIMIS RIVER

The Bersimis River discharges

into the St. Lawrence on the

North Shore at a distance approxi-

mately 190 miles below Quebec
City. It flows in a southerly direc-

tion for 250 miles and its water-

shed is bounded on the west by
the Saguenay River drainage basin

and on the east by the Outardes
River watershed. The total fali in

the river is some 1,500 feet, with

a drop of 1,225 feet in the 100
miles between Lake Pipmuacan,
into which the Upper Bersimis
flows, and the mouth of the river.

The most important potential

head on the river—amounting to

approximately 720 feet—is formed
by a series of falis and rapids over
a stretch of about 20 miles below
Lac Casse. Another drop of 370
feet is experienced in an adjoining
20-mile stretch of the river, end-
ing downstream of the first falis

and 45 miles from the river mouth.
The river is narrow, has steep,

rocky banks and provides favor-
able sites for power plants. With
a surface area of 100 square miles.

a drainage area of 4,500 square

miles and high banks, Lake Pip-

muacan provides the most favour-

able storage conditions.

The entire Bersimis watershed
is rather mountainous and cover-

ed with spruce. It is unpopulated
except for a very narrow strip

along the shore of the St. Law-
rence. Prior to construction of

the power plant, activities in the

area were limited to hunting, fish-

Fig. 2. Plan showing scope of project.

(1) Bersimis dam
(2) Desroches dam
(3) A, B, C. Tunnel sections

(4) Surge tank
(5) Penstocks
(6) Underground power house
(7) Underground tailrace

(8) Open-air tailrace

(9) Switching station
(10) Cut-off dam No. 2 on Lake Pa-

mouscachiou
(11) Cut-off dam No. 1 on Lake Pa-

mouscachiou



ing and the logging operations of

pulp and paper companies.

HYDROLOGY, STORAGE
AND POWER

Under the direction of H. M.
Finlayson, the Shawinigan Water
and Power Co. made a prelimin-

ary report in April, 1952, on 'The

Hydrology and Power of the Ber-

simis River'. This report contain-

ed most of the information avail-

able at the time and showed the

possibilities of power development
at several sites.

Hydro-Quebec requested H. G.

Acres & Co. Ltd. early in 1952 to

design a power plant for com-
pletion by the Fali of 1956, utiliz-

ing ali or the greater part of the

natural drop of 720 feet below Lac
Casse.

No record of Bersimis water
flow over a sufficient period of

years was available to compute
the regulation of this river with

reasonable accuracy. Fortunately,

a continuous record of daily dis-

charges of the Outardes River had
been kept since 1931 by the Que-
bec North Shore Paper Co. at its

Outardes Falis development. Since

the watershed of this river is ad-

jacent and comparable to that of

the Bersimis, it was considered

that the unit run-off of the

Outardes could be applied with

sufficient accuracy to the Bersimis

to determine its flow for regula-

tion purposes.

The drainage áreas of the two
rivers were measured from maps
charted by means of vertical

photography done by the Federa]

Government. The mean monthly

run-offs of the Outardes, derived

from the period of record, were

applied then to the drainage area

of the Bersimis watershed under

consideration. This procedure re-

sulted in a hydrograph of the

Fig. 2a. Lac Cassé area of
project, with profile along the
Bersimis and the Desroches
Rivers and along the tunnel.

natural flow in the Bersimis River

which would have occurred dur-

ing the same period.

The drainage area at the outlet

of Lac Cassé amounts to 5,010

square miles and a study of the

hydrograph indicated that the

mean monthly regulated flow of

9,250 c.f.s. can be maintained with
168 billion cubic feet of usable

storage capacity.

Cost studies established that the

most economical utilization of the
river could be realized: (1) by
building two rock-fill dams at the
outlets of Lac Cassé to impound
water at elevation 1,300; and (2)
by tapping the storage by means
of a 7.5-mile tunnel of section suf-

ficient to carry the flow for maxi-
mum utilization of the river at 70
per cent load factor. This tunnel,

driven across the bend formed by
the river, would terminate at an
underground powerhouse where
tailwater could be maintained at
approximately elevation 425.

Table I gives the pertinent
statistics.

DAMS AND DIVERSION
To impound storage water in

Lac Cassé and Lake Pipmuacan at
a water surface elevation of 1,300
feet, dams were found to be re-

Table I.— Pertinent Statistics

Drainage area at Lac Cassé outlet 5,010 sq. mi.

Reservoir area 290 sq. mi.

Water surface elevation when full 1,300

Maximum draw down 25 ft.

Gross storage 410 B.c.f.

Net storage (for regulation) 168 B.c.f.

Maximum gross head 875 ft.

Tailwater elevation 425-440
Tunnel intake: invert elevation 1,235

Mean monthly regulated flow 9,250 c.f.s.

Design maximum total turbine discharge 15,000 c.f.s.

Installed capacity: 8 units at 150,000 h.p., 277 r.p.m 1,200,000 h.p.

Peak primary output at 70% load factor 1,070,000 h.p.

Annual primary energy output 4,890,000,000 kwh.
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quired not only on the Bersimis

River— at the natural outlet of

Lac Casse— but also on the Des-

roches River, about 2,500 feet

south of the Bersimis River dam
and at the northwesterly end of

Lake Pipmuacan.
The best location for a dam on

the Bersimis was found to be at a

distance of some 1,200 feet up-

stream from the Lac Casse Falis.

The Desroches ílows north, in a

direction almost at a right angle to

the Bersimis, until it turns sharply

eastward and is parallel to the

Bersimis— with a distance of

about 2,500 feet. separating the two

graded from three to 10 inches, the

intermediate one from one-half to

three inches, and the last layer, on
which the sloping core rests, is

composed of sand.

The purpose of this filter is to

prevent the clay core from infil-

trating into the rock. The thick-

ness of the clay core is 27 feet at

the base of the dam and 15 feet

at the top. The material is glacial

till and was compacted in six-inch

layers to the optimum density of

140 pounds per cubic foot. A re-

verse filter— one layer of sand and
one of gravei graded from one-half

to three inches— was placed up-

Soil investigations proved the
material to be water-tight and of

strength sufficient to carry the
weight of the dam.

Ali unsuitable overburden and
organic material were removed
and, prior to placing the sluiced

rock, a five-foot layer of sand was
placed on the foundation, followed

by another five-foot layer of gravei

graded from one-half to three

inches. The impervious core was
keyed in a cut-off trench.

The dams were given a slight

camber upstream to introduce

axial compression in a core shaped
in the form of an arch, thus de-

Fig. 3. Power
house and tail-

race exeavation.
Numbers indicate
the sequence in
which the exeav-
ation work was
performed.

SECTION CC

R_JLJL_R_R_H_JL_R_
cj

SECTION "BB" SECTION "AA"

waterways. A suitable location for

a dam was found almost in line

with the Bersimis River dam.
The two dams at Lac Cassé,

completed in November, 1955, are

the rock-fill type with sloping clay

core at top elevation 1,322. They
are similar in every respect to the

Kenney dam of the Kemano de-

velopment. The main body of the

dams was formed by dumping
quarry-run rock into natural

slopes. To reduce the amount of

settling in the completed structure,

the rock was sluiced thoroughly
while being dumped. The quantity

of water used for this operation

equalled four times the volume of

rock being sluiced.

On the upstream face, a filter of

three seven-foot layers of graded
material was placed. The layer in

contact with the stone fill is gravei,

stream from the core. Finally, a
rock-weighting zone, with an up-
stream slope of 1.0 vertical to 2.0

horizontal for the top 50 feet and
1.0 to 2.5 for the remaining height,

was placed on the reverse filter.

The foundation below the core

was cleaned carefully down to bed-

rock and grouted to a depth of 40

feet in stage grouting, this to de-

velop an effective cut-off against

leakage through the rock and to

provide a good seal between core

and rock.

Special consideration of dam de-

sign and construction was required

for the north end of the Bersimis

dam. Although bedrock outerops

at river levei on the north bank,

its surface dips steeply to the

north beneath a deposit of glacial

till more than 100 feet deep under
the north abutnient of the dam.

creasing the possibility of tension

stresses.

The Bersimis dam is 2,200 feet

long at the crest and 900 feet wide
at its maximum height of 200 feet,

while the Desroches dam is 1,305

feet long and 200 feet high. A fixed

crest spillway 1,000 feet long was
provided between the structures

by the simple process of quarrying
surplus rock from the mountain
separating them. This rock was
used for the dams.

Quantities involved in this phase
of the work follow:

cu. yd.

Sluiced rock 2,500,000

Rock in weighting zone 1,150,000

Filter material 950,000

Rolled clay 500,000

Total 5,100,000

Diversion of the river at the
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Bersimis dam was achieved by
means of a tunncl 39 feet wide, 36

feet high and 1.050 feet long.

Driven 100 feet below the river

bed, it terminates in an intake

structure upstream from a rock-

and-clay cofferdam across the river

to a top elevation of 1,175 feet.

The intake is provided with two
closure gates 19 feet wide by 34

feet high and the tunnel will be
closed eventually by a concrete

plug below the clay core.

The diversion tunnel is supple-

mented by a diversion channel 80
feet wide and located on the south
bank of the Bersimis. They were
designed to prevent spring floods

from overtopping the cofferdam,

thus permitting preparation of the
foundations of the dams during the

1.953-54 winter and following

spring. As soon as the receding
waters permitted. the diversion

channel was cofferdammed to

allow materiais to be placed in the
dam the full width of the river.

The construction schedule calls

for commissioning three units of

150,000 h.p. apiece by December
1, 1956. The minimum levei of the
storage at which the Bersimis
plant can operate is elevation

1,270, this operating levei requir-

ing 242 billion cubic feet of dead
storage at that elevation. To im-
pound that much water it was
necessary to close the gates of the
intake structure of the diversion

tunnel in the fali of 1955.

The diversion tunnel performs
another very important function

—

feeding a temporary power plant
erected for construction purposes
at the Lac Cassé Falis, 1200 feet

below the axis of the Bersimis
dam. Since the intake gates have
been closed, only the minimum
flow required for operation of the
temporary plant is being admitted
into the tunnel—through a regu-
lating valve in the intake structure.

Diversion of the Desroches

River was very simple. With a

watershed of 200 square miles, this

river was diverted easily through
a 40-foot square concrete culvert

of 1,000-foot length built on the

rock foundation across the dam.

LAKE PAMOUSCACHIOU DAMS
To prevent water in the Lac

Cassé reservoir spilling into the

nearby Shipshaw and Peribonka
watersheds, it was necessary to

build cut-off dams at the western
extremity of the reservoir. Suitable

foundations for these dams not

being available within the limits

of the Bersimis watershed, agree-

ment was reached with Price

Brothers and Co. whereby two ex-

isting dams on their Lake Pam-
ouscachiou reservoir were replaced

by dams designed to raise the levei

of Lake Pamouscachiou by 20 feet.

Founded on rock, both dams are

earth fill, with impervious roll fill

core flanked by transition zones

of pit-run gravei. Dam No. 1—at

elevation 1,320—is at the outlet

of the lake and has a concrete

sluiceway 15 feet wide for river

regulation and logging. Dam No.
2, on the western shore of the lake

near its junction with Lake Ship-

shaw, is provided with two 12.5

by 12.5-foot submerged concrete
sluices which can be used for

diverting water into the Mano-

uane River and thence to the Peri-

bonka if, as and when available.

Stop-logs at Dam No. 1 are oper-

ated by a 125-kva. diesel genera-

tor and gates at Dam No. 2 by a

75-kva diesel generator.

INTAKE AND POWER TUNNEL

The location of the intake was
not a matter of choice. It was
dictated by topography. The two
dams back up water into the Des-
roches River for a considerable

distance in the direction of the

powerhouse. At a distance of 4.5

miles from the Bersimis dam, the

river bed of the Desroches is at

elevation 1,251 and its east bank,
high and steep, provides an ideal

site for the intake.

This concrete structure was de-

signed for equal distribution of

flow into eight openings of 16 by
30-foot dimensions at the trash

racks. There are also intermediate
piers especially shaped to provide
a change in the direction of the
flow of about 75° before it enters

a chamber adjoining the tunnel.

The velocity at peak flow will in-

crease from four feet per second
at the trash racks to 19 in the tun-
nel, with a corresponding head
loss of less than two feet. A gate,

33 feet wide and 32 feet high, with
sill at elevation 1,235, will be pro-
vided between the chamber and
the tunnel. Elaborate m o d e 1

studies paid dividends in provid-
ing information which resulted in

the design of a structure most
economical in head losses.

Some 90,000 cubic yards of rock
are being excavated from the bed
of the Desroches River, approxi-
mately one mile from the intake,

to provide a channel of sufficient

cross-section at draw down.
The power tunnel is 7.5 miles

long from its portal to the mani-
fold of the powerhouse. An elabor-
ate program of core drilling and
boring was undertaken to deter-

Fig. 5. Fluctuation of temporary power house output, kilowatts.
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mine the best layout in terms of

quality of rock and rock cover.

The rock in the general area com-
prises pre-Cambrian sedimentary
gneisses, intruded by a graduated
series of igneous rock. The sedi-

ments contain mainly quartzite,

pegmatite and granite. Special

attention was paid to the shear

zones or ancient faults in the area
and it was established that no
trouble of any proportions could

be anticipated from poor rock or

vvater. In ali respects, indications

were that a tunnel could be driven
through solid rock without much
supporting being required and
with sufficient rock cover.

The course of the tunnel varies

very slightly from a straight line

between the intake and the power-
house. This deviation was neces-

sary to provide enough rock cover
or to shorten the length of the
adits. The tunnel drains towards
the powerhouse on a grade not
exceeding 2 per cent, this grade
limit being set to facilitate con-
struction of the tunnel. The total

drop in the tunnel is 445 feet. The
minimum depth in feet of rock
cover at any point of the tunnel
was specified at not less than 50
per cent of the maximum pressure
at that point.

The most economical section of

the tunnel was set at the limit

beyond which any gain in value
of power, resulting from elimina-
tion of friction losses due to in-

crease in the size of the tunnel,
would no longer provide a fair re-

turn for the additional capital ex-

pended. Since the rock proved
very solid and tough, it was
thought that an unlined tunnel
was the answer. Cost studies
proved, however, that a lined
tunnel would be less expensive

Fig. 6. Cross-section of the main
dam at Lac Cassé, showing also the
diversion tunnel, its intake with the
regulating valve, and the temporary
power house with its headworks and
penstocks.

than an unlined one for the same
friction losses.

The lined tunnel was designed

to carry a flow of 13,250 c.f.s. for

i load factor of 70 per cent, using

the Manning coefficient of friction

n=0.0109. It has a horseshoe-

shaped cross-section almost equi-

valent to a circle 31 feet in dia-

meter. This horseshoe-shaped
cross-section was chosen—in pref-

erence to the circular section—for

construction reasons only: it per-

mitted the swinging of the 1.5-

cubic yard electric shovels work-
ing at the headings.

The thickness of the concrete

lining was specified at 10 inches

minimum. With the expected over-

break, however, this thickness

averages more than 18 inches. Any
void left between the lining and
the rock at the crown was grout-

ed at 10-foot intervals in two
stages at 50 and 100 p.s.i. A dif-

ferent pattern of grouting with
higher pressures was specified at
the location of faults—to suit par-

ticular conditions. Approximately
2.5 bags of cement per lineal foot

of tunnel were used for grouting.

SURGE TANK
Entirely hewn out of rock, the

surge tank is located above the
axis of the tunnel 60 feet upstream
from the first penstock. In view
of the importance of this struc-

ture, extensive design and model
studies were carried out on differ-

ent types of tank. Analysis show-
ed that the restricted orifice-type

of tank would be more economi-
cal than the differential type.

A 27-foot concrete-lined shaft

rises 313 feet from the tunnel at
elevation 822 to the bottom of the
tank at elevation 1,135. The un-
lined tank is 85 feet in diameter
and 365 feet high. It emerges into

the open at the hill top at eleva-

tion 1,500 and is offset 45 feet from
the axis of the surge shaft to make
room for a rock trap at the bottom
of the tank. A concrete rim at the

top of the tank supports the roof.

It will be noted that the top of

the rim is 200 feet above normal
water elevation in the reservoir.

PENSTOCKS

The tunnel terminates at invert

elevation 792 in a manifold 31 feet

in diameter. The 12-foot concrete-

lined penstocks of the eight tur-

bines join the manifold at an angle
Df 50° from the horizontal and 60°

in plan, dropping to scroll case
levei at elevation 422.

Model studies of the manifold
were carried out with the view to

maintaining equal distribution in

ali branches and eliminating head
losses as much as possible.

The penstocks are field welded
to 7 ft. 9 in. straight-flow valves
weighing 160 tons apiece and in-

serted upstream from the scroll

cases. Penstocks, valves and scroll

cases will be subjected to a maxi-
mum pressure of 540 p.s.i. or the
equivalent head of 1,240 feet.

The two-foot lining of the con-
crete penstocks and the two-foot
concrete backing between the steel

lining and bare rock were poured
by means of pumpcrete machines.
Pressure grouting— in stages up
to a maximum of 300 p.s.i. and to

a depth of 15 feet in the rock—
was specified to fill any possible

void and provide a water-tight

curtain around the penstock. The
penstocks are steel lined over a
distance of 328 feet from the
straight-flow valves. The diameter
of the steel lining drops by stages

from 10 to 9 feet and is finally re-

duced to 7 ft. 9 in. at the straight-

flow valve. Thickness of the lining

varies from 1 1/16 to 2 1/16 inches.

The steel liners were delivered in

50-foot sections weighing approxi-

mately 50 tons. Field joints were
welded electrically, stress relieved,

and thoroughly X-rayed.

THE POWERHOUSE
Cost was the major factor on

which was based the decision to

HYDRO - QUEBEC
BERSIMIS-LAC CASSE DEVELOPMENT

CROSS SECTION OF THE MAIN DAM AT LAC CASSE
SHOWING ALSO

THE DIVERSION TUNNEL, ITS INTAKE WITH THE REGULATING VALVE
AND ALSO

THE TEMPORARY POWERHOUSE WITH ITS HEADWORKS AND PENSTOCKS
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build an underground powerhouse.
A towering mountain of rock, a
few hundred feet from the river,

provided the mass to resist the
heavy surge pressures to which the
penstocks will be subjected and
eliminated the necessity of build-

ing expensive, wide-diameter pen-
stocks in the open.

A cavem 565 feet long, 65 feet

wide, and 80 feet high will house
eight Francis turbines 55 feet

apart. They are rated at 150,000
h.p. under a 785-foot head at 277
r.p.m. Each unit will drive a
direct-connected, three-phase, 60-

cycle, 13,800-volt generator rated
at 138,000 kva. with 95 per cent
power factor.

Each draught tube is connected
to a tailrace chamber at atmo-
spheric pressure. Parallel to the

powerhouse, this chamber is 410
feet long, 47 feet wide and 75 feet

high. A tailrace tunnel, 380 feet

long, 47 feet wide and 65 feet high,

will carry the discharge to the open
tailrace.

Providing normal access to the

powerhouse is an entrance tunnel

270 feet long, 36 feet wide and 30

feet high, sloping down from
ground elevation 468 to the erec-

tion bay north of unit No. 1 at

generator floor elevation 447. An
eight-by-eight-foot emergency tun-

nel is located at the other end of

the powerhouse, while another
tunnel 20 feet wide and 11 feet

high— between units No. 4 and
No. 5—conneets the powerhouse
to the control building in the

switchyard.

The powerhouse roof arch is

Fig. 7. Plan and cross-section of
power house.

(1) Penstock steel liners
(2) Straight flow valve
(3) Scroll case
(4) Turbine
(5) Generator shaft
(6) Generator
(7) Steel draught tube elbow
(8) Draught tube
(9) Tailrace chamber
(10) Cable tunnels

concrete-lined and a suspended
ceiling will hang from it.

A 400-ton bridge crane, support-
ed by concrete girders and columns
poured against the rock walls of

the cavern, will handle the heavy
equipment parts.

Each generator will be connect-
ed by leads through a bus tunnel
— 8 by 9.5 feet— to three-phase
transformers rated at 40,000 kva.
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13.8/301.4 kv. and located outside

in the switchyard.

A ventilating tunnel using four

blowers is located at the north end
of the tailrace chamber. It will

circulate from 72.000 to 282,000
c.f.m. of air into the cable pas-

sageway below the generator floor

for distribution to the generation

room at each unit. The air will be
admitted directly to the generator

room for ventilation alone or will

be deflected through the generator
when heat is required. A false ceil-

ing, suspended from the roof arch,

will house the return duct to the

tailrace chamber where part of the

air will be discharged or re-circu-

lated. Blowers at the bus tunnels

will also discharge a minimum
9,000 c.f.m. and, at the same time,

carry away the heat generated by
the busses.

The control building in the
switchyard will house complete
control equipment, instrumenta-
tion and necessary office space.

Power will be transmitted from
the switchyard to Quebec City and
Montreal by means of 300-kv.

transmission lines.

Operating and maintenance per-

sonnel will be housed within walk-
ing distance of the switchyard in

a small modern town— Labrieville

— with church, school, stores, rec-

reation and other facilities. The
town, incidentally, was named
after Bishop A. N. Labrie, Bishop
of the Gulf of the St. Lawrence.

Fig. 9. Cross-section of tunnel.

ASPECTS OF CONSTRUCTION

The Commission decided early

in 1952 to complete the Bersimis

development for November 1,

1956. The only information avail-

able at that time was a preliminary

report showing the possibility of

power development and a few
vague outlines of several schemes.

A practically unknown region in

the wilderness had to be explored,

surveyed, mapped and from this

information structures had to be
located, designed and constructed

—ali in the space of four years.

The project. now nearing cora-

pletion, offers some interesting

constructional aspeets.

The surveys were well under
way by June, 1952, at the possible

sites of the structures. In the same
month— even before the location

of these structures could be estab-

lished definitely— work was start-

ed on the access road linking For-
estville, the nearest St. Lawrence
River port, and Labrieville. Sur-

veys had provided sufficient in-

formation by August to establish

the general scope and layout of the

works, permitting Hydro-Québec
engineers to draft a preliminary

construction schedule.

CONSTRUCTION POWER
It was estimatcd that the power

required for construction would be

12,000 h.p., of which 8,000 had to

be available during the summer of

1953. An analysis indicated that

approximately two million dollars

could be saved if, instead of using

Fig. 8. Vertical section
of surge shaft and tank.

diesel power, Hydro-Quebec were
to install — at the Lac Casse Falis

— two units from the abandoned
St. Timothée hydro-electric plant

on the shore of Lake St. Louis near
Montreal.
The two 40-year-old horizontal

units were dug out of the concrete

in September, 1952, transported

by boat to Forestville and hauled

by road to Lac Casse during the

winter following. The last 15 miles

were over a hast.ily built snow road
to assure delivery on time of the

turbine and generators.

Erection of the powerhouse by
the Hydro-Quebec Power Develop-
ment Division began in November
and continued through the 1952-53

winter. The plant was ready in

July, 1953, and a 44-kv. transmis-

sion line more thail 20 miles long

was supplying power to the con-

struction sites by the beginning of

October. It is interesting to note

that only 50 of the 90 feet of falis

were used to conform to the de-
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Fig. 10. South end of Lac Cassé dam under construction, showing monitor jets
at work.

signed head of the turbines. At
time of peak, the plant was able

to cope with a demand of almost
15,000 h.p.

BUILDING THE TWO DAMS
Construction of the rock-fil]

dams, diversion works and by-pass
tunnel was the object of a separate
contract. Most of the 1953 sum-
mer was used to build a complete
camp set-up and construction

plant. The cofferdams, diversion

tunnel and intake were completed
by the spring of 1954 and prepara-
tion of the foundation was well

under way. Actual placement of

loose rock, clay core and filter ma-
teriais was started only in August,
a month behind the original con-
struction schedule.

To make up time, it was decided
to extend the placement of clay
into the freezing weather of

late November, dissolving calcium
chloride in the water used for

sprinkling to obtain optimum
moisture. Good weather before the
spring flood of 1955 permitted the
placement of clay to elevation

1,198, the Bersimis was prevented
from overtopping the impervious
core and the race against Nature
was won. Work on the dams con-
tinued until completion in the fali

of 1955.

The two steel gates of the intake
were closed at the beginning of

November, 1955, to permit im-
pounding water to the operating
levei for 1956. The regulating
valve, which allows sufficient

water to pass to operate the tem-
porary power plant, will discharge

via the by-pass tunnel until No-
vember, 1956. With the Bersimis
power plant in operàtion then,

temporary power will be needed
no longer. At that time a plug will

be poured in the diversion tunnel
under the clay core.

Due to the short time allowed
to drive the diversion tunnel dur-

ing the 1953-54 winter, mining had
to proceed on two headings from
a shaft sunk at mid course, offset

30 feet from the tunnel and con-
nected to it by a cross-cut. The
cross-cut was sealed by a concrete

plug prior to the spring flood.

The rock for the two dams was
blasted from a granite hill nearby.
Drilling equipment comprised two
quarry m a s t e r s drilling six-

inch holes and five nine-inch churn
drills. It turned out, however, that
this drilling equipment was not
sufficient to keep pace with the
placement of rock and it was
necessary to have recourse to
three 50,000-cubic yard coyote
blasts. Seven shovels (one of five,

two of 3.5, and four of 2.5 cubic

yards) were used to load the

quarry-run rock into 26 diesel

trucks (14 of 35-ton and 12 of

22-ton) which took their loads to

the dam sites for back-dumping.
Monitors, with 150 p.s.i. jets dis-

charging four times as much
water as the volume of rock being
placed, assisted compaction.

Clay or, rather, glacial till was
obtained from a pit located four
miles from the dams. Loading and
transportation were by means of

shovels of %-cubic yard capacity
and three- to five-ton trucks. Pneu-
matic and sheep foot rollers could
not keep pace with the placement
of clay in the narow strip. Accord-
ingly, compaction to the optimum
density of 140 pounds per cubic
foot was realized by rolling loaded
trucks back and forth. These
vehicles were especially assigned
to this process.

A screening plant was set up
some three miles from the dams
to produce 950,000 cubic yards of

screened gravei in three sizes for
the filter layers of the dams. Since
the only suitable gravei deposits
were located in áreas to be flooded
vvhen the cofferdam was complet-
ed, the screening plant was design-
ed to stock-pile at the one time
ali the material required for the
two dams.
The rate per week of placing

materiais in the dams was 80,000
cubic yards for the rock, 15,000
to 20,000 for the clay, and 30,000
for the filter materiais.

DRIVING THE TUNNEL
Due to the short time the con-

struction schedule allowed to com-
plete the tunnel, it was necessary
to undertake its driving on six dif-

ferent headings. An analysis of
cost proved that it would be
cheaper—in this particular case

—

to drive the tunnel from adits in-
stead of shafts. The cross-section

Fig. 11. Tunnel intake under construction.
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Fig. 12. General view of underground power house showing arch-roof, crane
rails, beams, and columns. At centre, the supports for unit No. 2 scroll case.

of the adits was reckoned at a

width of 32 feet and a height of

25 feet, sufficient to permit truck

traffic in both directions, as well

as installation of ventilation ducts,

air, water and pump discharge

lines. Maximum grade allowed for

the adits was 8 per cent.

Three different contracts were

let for construction of the 40,000-

foot tunnel and excavation of the

powerhouse. The first contract

was for 16,000 feet of tunnel, the

intake and an adit of 2,500-foot

length, the second for 16,000 feet

of tunnel plus an adit of 2,500 feet,

and the third for 8,000 feet of

tunnel, a 1,400-foot adit and ex-

cavation for the powerhouse, tail-

race, penstocks and cable tunnels.

Included in each of the two
first-mentioned contracts was the

erection of camps and temporary
buildings to house the work force,

of repair shops and stores, com-
pressor buildings, boiler rooms
and ali the necessary auxiliary

structures required for the work.

The third tunnel contractor made
his headquarters at Labrieville,

where most of these auxiliary

functions were handled from a
central set-up.

Work on the three adits began
in July, 1953, and the entire tun-

nel, including 18-inch concrete

lining, was completed in the fali

of 1955—with the exception of 50,-

000 cubic yards of concrete in the
invert which is scheduled to be
placed early this spring. Worthy
of note is the fact that the final

break-through was made less than
18 months after the start of adit

and tunnel excavation.

Two full headings were devel-

oped in opposite directions once
the adits had been driven to the
tunnel line. For the drilling of

each face, 18 to 20 power-feed
drifters of 3.5-inch were set on

hydraulic booms for positioning.

They were mounted at four dif-

ferent leveis on a jumbo. Depend-
ing on the pattern and round
chosen by the contractor, from 150

to 190 two-inch holes—varying in

depth from 12 to 20 feet—were
drilled on a face and loaded with
approximately four pounds of

dynamite per cubic yard of rock.

Long-delay electric blasting caps

were used in some 15 intervals

varying from 100 milliseconds to

one second each. Several types of

blasting caps were tried, but it

was found that only with the use
of long-delay caps could a neat,

compact pile of muck be left at

the face after a blast for easy

loading. Tungsten carbide bits

were used for drilling, their aver-

age drilling life being 240 feet.

Electric shovels of 1.5-cubic

yard design but equipped with

-2-cubic yard buckets were used to

load the blasted muck into 15-ton

diesel trucks. Scrubbers were in-

stalled on the exhaust pipes of

the trucks to reduce the fumes in

the tunnel.

Compressed air plants, each
comprising two 2,800 c.f.m. verti-

cal electric compressors, were
used to supply air to the drills

at the first two adits. The air

plant near the third adit contain-

ed three compressor units and was
used to supply air to the power-
house as well as the tunnel.

Ventilation of the tunnel was
effected by means of 38 reversible

axivane fans driven by 60-h.p.

electric motors. The fans were set

in series on 48-inch metallic ducts.

The ventilating system was de-

signed to move the air in the
tunnel at a velocity of 50 feet per
minute.

A total of 320 feet of non-tele-

scopic metallic form work, set on
a jumbo moving on a track, was
used to line the arch of the entire

tunnel with concrete. The arch was
poured in sections varying from
80 to 160 feet and it was not long
before six full cycles were attained

in one week. From six to nine

hours in a 24-hour cycle were al-

lowed for placing concrete, 10 to

11 hours for the concrete setting,

and the balance for lowering, mov-
ing and setting up the form work
in its new location. Guns were

used in the first two sections for

placing concrete and pumpcrete

placers were used in the third sec-

tion. The sequence for concreting

the lining made provision for the

invert to be poured last— after

the arch had been grouted — to

Fig. 13. General view ofpower house showing scroll cases No. 2 and 3 in position.

382 April, 1956 THE ENGINEERING JOURNAL



Fig. 14. Drilling jumbo for tunnel excavation.

effect savings on the cleaning of

the tunnel invert.

The tunnel rock was very good
and driving became a matter of

routine except for a total length

of 2,000 feet of faults where steel

supports were required. Serious

water trouble was experienced at

only one place— under a lake in

the first section. Approximately
2,000 cubic yards of grout had to

be forced into the rock from inside

and outside the tunnel to keep the

lake water from leaking into this

particular heading.

A power load of 7,000 h.p. was
required 24 hours a day, six days
a week for the almost 2^2 years it

required to complete the tunnel.

Data pertaining to the construc-

tion of the tunnel are summarized
in Table II.

THE SURGE TANK
Excavation of a surge tank, 365

feet deep and 85 feet in diameter,

and excavation of a shaft of 31-foot

diameter, dropping another 313
feet from the bottom of the tank,

presented a hazardous problem
worth mentioning. A 10 by 12-foot

pilot shaft was raised from the
tunnel to ground levei, a height of

678 feet. It followed a previously
drilled hole of nine-inch diameter
bored from the top. Timbering was
removed and a muck-loading chute
was set at the bottom of the shaft

at tunnel-roof levei. Tank and
shaft were then slashed to full size

by means of down hand drilling in

steps from the top of the tank. Ali

muck was passed down through
the pilot raise to a loading pocket

in the manifold, thence into 15-ton

trucks for hauling to the spoil pile.

EXCAVATING THE POWERHOUSE
AND TAILRACE

Excavation of the powerhouse
cavern and the tailrace chamber
with its tunnel was carried out in

the simplest manner ever devised.

The permanent access tunnel (36

feet wide and 30 feet high) to the

powerhouse was driven full face

to grade, using standard tunnel

practice, from ground elevation

468 to about 50 feet from the en-

trance to the powerhouse. From
this station, <:he grade was re-

versed and ended at the entrance

to the powerhouse at elevation 470,

flush with the shoulder intended

to receive the thrust of the power-
house concrete arch. From there

on, the entiie face between the

roof and the haunches was driven

the full length of the power-house.

A large quantity of rock bolts was
used to make the roof safe before

the concrete arch could be poured.
The following method was used

to preserve as neat faces as pos-

sible at the .haunches.

First, a line of 20-foot holes,

spaced at 12 inches, was drilled at

the face of the two haunches.
Then, the drilling of the rock mass
between the two lines of holes was
carried out the full width of the
powerhouse to a depth of 18 feet

by means of drifters. The rock was
blasted in a herringbone pattern,

using long-delay caps to minimize
overbreak. The rock from these
blasts was left in place over the
whole area to support a 30-foot
section of wooden arch form set on
rails and blocked on the muck for

pouring of the concrete arch. After
the entire arch had been poured,
mucking was resumed and the re-

maining solid rock was mined in

15-foot lifts down to grade. The
rock below the powerhouse en-
trance, which could not be hauled
out through the access tunnel, was
taken out through the previously

excavated south draught tube and
discharge tunnel.

Another cavern (410 feet long,

47 feet wide and 75 feet high) still

had to be excavated for the tail-

race chamber. For this purpose, an
access tunnel was driven, branch-
ing from the main entrance tunnel
down to a fevv feet below the
springing line of the chamber roof

at the north end. The area of the
arch was driven the full length of

the chamber. Since the muck
could be hauled out only through

Fig. 15. Tunnel form used for concrete lining.

THE ENGINEERING JOURNAL April, 1956 383



Table II.— Tunnel Construction Data
Total length of tunnel and adits 46,600 ft.

Total exeavation, tunnel and adits 1,678,000 cu. yd.
Concrete lining, 18-inch thickness 5.9 cu. yd./ft.
Exeavation per linear foot of tunnel 36 cu. yd.
Average weekly advance on two headings 244 ft.

Best weekly advance on two headings 404 ft.

Average overall weekly advance 732 ft.

Average overall round 13 to 14 ft.

Average Tunnel Exeavation Cycle
Loading dynamite, moving jumbo, blasting 1 hr. 25 min.
Ventilating smoke out 25 min.
Scaling, bulldozing, moving shovel in, mucking, moving jumbo in 7 hr. 20 min.
Drilling 3 hr. 40 min.

the north end at this stage, a ramp
was developed down to close to the
tailrace tunnel grade along the
length of the chamber in the pro-

cess of exeavation. The triangular

mass of rock left between the
north end of the chamber and the

tailrace tunnel was exeavated then
and the muck hauled out through
the discharge tunnel.

The tailrace to the river is being

dug in gravei by means of tractors,

scrapers and shovels. A natural

cofferdam of gravei is left at the

junction with the river and will be
removed later by means of drag-

lines.

Penstocks

The upstream side of the power-
house mucking was stopped at the

levei of the penstock invert while

the driving of the eight 16-foot

diameter penstocks themselves

was carried out.

The horizontal section of these

penstocks was driven full face

from a jumbo mounting four drift-

ers and mucked with rocker

shovels loading into 15-ton trucks.

The inclined section, at 50° angle,

was mined by means of six-by-

nine-foot pilot raises which were
subsequently slashed to size by
downhand breast drilling. A load-

ing pocket was established at the

elbow and muck chuted directly

to the 15-ton trucks.

Cable Tunnels

Mucking on the downstream
side of the tunnel was stopped at

the levei of the invert of the cable
tunnels while their driving was
completed. Drilling was carried

out by two drifters mounted on
booms, the whole placed on sleds

moved by bulldozers. Muck was
removed by rocker shovels which

Total average cycle

dumped their loads into the

powerhouse muck pile.

CONCRETE AND AGGREGATE
PLANT

Over 500,000 cubic yards of con-

crete will have been required be-

fore the Bersimis development is

completed. Of this amount, 460,-

000 cubic yards have been placed

already in various structures by
six different contractors. For the

sake of economy, it was decided

to erect a central mixing plant in

a gravei pit strategically located

less than one mile from adit No.
2—to serve ali the tunnel, power-
house and town site contractors.

The standard automatic con-

crete plant with a 500-ton over-

head bin is fed by a conveyor
loading from a reclaiming tunnel

under three different stockpiles of

aggregate. Four tilting mixers,

each of two-cubic yard capacity,

discharge into a collecting hopper
from which eight cubic yards of

concrete are dumped into 15-ton

diesel trucks. Except for the Lac
Casse job, ali the concrete was
mixed in this plant and trans-

ported in trucks with open bodies,

some of it as far as six miles.

Due to the addition of a dis-

persing agent, there was practic-

12 hr. 50 min.

ally no segregation at the points

of delivery. Before being used in

the concrete guns or the pump-
crete placers, the concrete was
agitated in a standard re-mixer.

The concrete was kept warm dur-

ing winter transportation by pass-

ing the exhaust gases of the trucks

through a jacket on their steel

bodies. An average 5.5 bags of

cement per cubic yard were used
in the mixes to produce a con-

crete with compressive strength

of well over 3,000 p.s.i.

Bulk cement was used in the

central mixing plant. The cement
was transported in a 2,700-ton

boat to Forestville, unloaded by
pumps into a wood-staved cement
silo with a capacity of 25,000

barreis and then piped to a re-

loading silo. The cement was
transported from this transfer silo

in tank trucks whose 10-ton loads

were dumped into a 50,000-barrel,

wood-staved silo at the mixing
plant. The silos, 60 and 80 feet

in diameter, are equipped with
air slides set in the concrete

foundation slab to make cement
flow to the discharge point.

The aggregate plant consisted

of a 48-inch gyratory primary
crusher, a 36-inch secondary cone
crusher, vibrating screens, scrub-

bers, conveyors and stacking con-

veyors over the reclaiming tunnel.

The aggregate plant feed was
mostly gravei from a nearby esker.

Since the esker was deficient in

coarse material, it was found ex-

pedient to add tunnel muck to

supplement the stone supply.

TRANSPORTATION

Over 250.000 tons of equipment,

materiais, supplies and foodstuffs

have been transported already by
boat to Forestville and it is esti-

mated that shipments will amount
to 50,000 tons during 1956. A 500-

foot wharf was built at Forestville

to handle cargoes, while a 50-ton

derrick on the wharf handles the

heavy equipment.

Fig. 16. Interior view of temporary power house.
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ORGANIZATION

Hydro-Quebec was quite sur-

prised when contractors working
on the project stated that the

Commission was the general con-

tractor for the Bersimis develop-

ment. Upon retrospection, how-
ever, it was realized the contrac-

tors were not far from the truth.

Hydro-Quebec preferred to let

the work to six different contrac-

tors instead of letting the entire

development to a single contract-

ing flrm. The reason was two-
fold: to create more stimulation
on the job and to benefit from
the experience of a greater num-
ber of key men than a single

organization could make available.

Ali equipment, materiais, sup-
plies and spare parts have been
purchased by Hydro-Quebec. Con-
struction stores, payrolls, account-
ing, cost accounting, transporta-
tion, distribution of construction
power and the catering for the
men are handled also by the Com-
mission. Common use of ali these
services could not but result in

appreciable savings. Hydro-Que-
bec feels there is ample justifica-

tion for this method of handling
a big assignment providing, of
course, that the project can be
handled and co-ordinated efficient-

ly by the owner's organization.
The contractors were relieved of

some of the inherent worries of

the trade and were therefore free

to concentrate ali their eíforts on
performance.

Very appreciable economy was

Fig. 17(above). Interior of the under-
ground power house.
(Quebec Provincial Publicity Bureau—Photo Driscoll)

realized by forming an equipment
pool from which contractors could
dravv the equipment they requir-

ed. Endeavour was made to

arrange the construction Schedule
in such a way as to make con-
tinuous use of the equipment on
any part of the job, equipment
being shifted from one contractor
to another. Standardization was
achieved to a certain degree, re-

sulting in a lesser variety of spare
parts being kept in construction
stores. Only new equipment was
purchased and the job beneflted
from the best years of the equip-
ment^ lifetime. Ali this could be
achieved only through Hydro-

Fig. 18. Tunnel concreting jumbo at
portal before entering tunnel (total
length including forras 440 feet).

A. Truck ramp
B. Truck turntable
C. Receiving hoppers on top of

placing equipment
D. Pipe support ramp
F. Steel tunnel forni
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Quebec owning the equipment.

At that period when the con-

tractors were required to start the

work, there was insufficient infor-

mation about the project to have
the work carried out on a unit price

basis. Accordingly, the contracts

were let on a cost-plus-fixed-fee

basis. To effect maximum econ-

omy on that type of contract, it

was decided to provide some in-

centive for efficiency by interest-

ing the contractors financially in

the resulting savings. For that

purpose, target prices were estab-

lished whenever possible and the

contractors were entitled to a
generous share of the difference

between the actual cost and the

cost set by the target prices. This
is working well and helping to

keep cost within the estimate.

The estimate was $150,000,000
for the entire project, excluding
the transmission line. Up to now,
80 per cent of the work has been

done and there is every reason to

believe that the cost will not go
over the original estimate.

The demand for power in the

Province of Quebec keeps increas-

ing continually in staggering pro-

portions. In fact, ali the power
that can be generated at the Ber-
simis development will be ab-

sorbed within a few years. Is it

not logical, therefore, to conclude
that the construction of power
plants will be a continuing process

until ali water power potential in

this Province has been harnessed?

This paper has dealt with the

general aspects of the Bersimis-

Lac Cassé development. There are
many interesting studies and
phases of construction which de-

serve to be treated more thòr-

oughly. Other engineers who have
had much to do with the execu-

tion of such work will contribute

papers or talks on specific prob-
lerns when circumstances so arise.

Under the supervision of the

Commission's technical staff, eight

general contractors were engaged
in the planning and construction

of the overall Bersimis-Lac Cassé
Development.
These were: H. G. Acres, Con-

sulting engineers; Atlas Construc-
tion Co. Limited, Cartier Con-
struction Limited, and Perini

(Quebec) Limited, excavation of

tunnels and powerhouse, and con-

crete lining of tunnels; Angus
Robertson Limited, construction

of dams; Dufresne Engineering
Limited, preparation of concrete

and construction of powerhouse;
Komo Construction Limited, con-

struction of buildings and public

utilities at Labrieville and of

wharf at Forestville; Anglo-Cana-
dian Pulp and Paper Mills Lim-
ited, construction of roads, supply

of lumber, boat unloading at

Forestville, and transportation of

materiais to job sites.

Fig. 19. Aerial view of Labrieville showing camp site ( left ),

permanent town site (right), and permanent machine
shop (right foreground).



Air Pollution Control Problems

E. A. Allcut, M.E.I.C., Fellow ASME,

Professor and Head of the

Department of Mechanical Engineering,

University of Toronto.

During the tast six hundred
years, many sporadic attempts
have been made to control the

amounts and kinds of pollutants

in the atmosphere (Fig. 1). In the

earlier attempts, the problem was
somewhat simpler because concen-

trations of industrial activity were
fewer and smaller than they are

now and also because the control

was limited to visible impurities

or "smoke". Since the beginning
of the present century, the prob-
lem has increased in seriousness

and complexity to such an extent

that its very name has been
changed from "smoke abatement"
to "air pollution control". Its im-
portance has been made manifest
by the smog episodes in the Meuse
Valley, Donora, and London re-

spectively and by the continued
and chronic condition of Los
Angeles.

The word "control", however,
implies a knowledge of what is to

be controlled as, unless the con-

taminant can be identified and
measured, the only criterion is

opinion or judgment, which is a
personal and variable factor. These
considerations apply particularly

to "odours" or "nuisances", which
are frequently referred to in codes

and by-laws, but can be defined

only in terms of general consent or

public opinion. For legal and test-

ing purposes however, the defini-

tions, measuring instruments, tech-

niques and methods of control

must be made specific and uni-

form. Unfortunately, these vary in

different control áreas so that,

while valid comparisons can be

made at different times in each

individual a r e a, to determine

whether the degree of pollution is

rising or falling, it is frequently

impracticable to compare the re-

sults obtained in one area with

those obtained simultaneously in

another. This is obviously a very

undesirable situation, which can
only be rectified by agreement on
an international basis. It is some-
what analogous to the confusion
that existed with regard to the
properties of steam before the In-

ternational Steam Tables Con-
ference of 1929, and calls for

similar action before it is too late

for useful action to be taken.

The difficulties encountered in

practice may be divided roughly
into three classes, as follows:

(1) Measuring devices and tech-

niques.

(2) Surveys and identification

of sources of pollution.

(3) Administration and control.

It is evident that some of the
factors concerned can be included
in more than one of these cate-

gories and that, therefore, the clas-

sification will be, and must be,

arbitrary in some respects.

Measuring Devices and Techniques

The identification and, there-

fore, the control of any pollutant
depends upon the specification im-
plied by its name.

Definitions

Definition is thus the initial

stage of control and the various
definitions of smoke, fumes, and
soot, illustrate the confusion that
exists at this point.

Smoke is variously described as:

(a) Small gas and air borne par-

ticles consisting essentially of

carbonaceous material in suf-

ficent number to be observ-
able.1

Air pollution has become a problem affecting whole

communities and extending beyond the scope of

purely short-term remedies or legislation. Lack of

agreement on definitions and on techniques of meas-

urement and control, have led to an unsatisfactory

situation that can only be rectified by agreement on an

international basis. Action to achieve this must be

taken before it is too late. The paper is to be read at

the Annual Meeting of the Institute, May 1956.
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(b) A product of combustion . . .

the particle size being gen-

erally less than 0.5 micron.2

(1 micron=l/25,000 inch)

.

(c) The gaseons products of burn-

ing organic materiais . . . when
rendered visible by the pres-

ence of small particles of Car-

bon which finally settle as

soot. 3

(d) The exhalations, whether vis-

ible or not resulting from oxi-

dation or other chemical ac-

tion and containing either

liquid or solid particles less

than 1/10 micron in mean
diameter. 4

Thus, smoke may be either solid,

liqnid, gaseous, or any combina-
tion thereof, it may or may not be
visible or carbonaceous and it may
or may not be defined in terms of

particle size.

Fumes are defined as:

(a) Gases or vapours of such a

character as to create an un-

cleanly, destructive, offensive

or unhealthful condition. 1

(b) A product of combustion, sub-

limation or condensation . . .

with a particle size generally

less than 1 micron. 3

(c) Solid material suspended in a

gas . . . formed by condensa-

tion from the gas phase. 3

(d) Gaseous mixtures containing

solid particles between ap-

proximately 1/10 and 1 micron

in mean diameter. These may
result from distillation, oxida-

tion or other chemical reac-

tion. 4

Fumes, therefore, are variously

defined according to particle size,

what they are, how they are pro-

duced and the undesirable condi-

tions they create.

Dust is always tacitly con-

sidered to be solid, but is described

as follows by different authorities:

(a) Gas and air borne particles

larger than 1 micron in mean
diameter. 1,

4

(b) A product of mechanical dis-

integration with a particle size

between 1 and 150 microns.2

(c) Finely powdered earth or

waste materiais. The median
size of outdoor dust is 0.5

micron; industrial dust 1.5

micron. 3

Here there is less confusion but

the sizes cited are respectively

minima, median and range.

These are but a few of the vari-

ations that might be quoted, but

they are sufficient to illustrate the

point that, if there are so many
different starting points, what de-

gree of uniformity or correlation

is to be expected in the final

results?

Sampling Procedures

Where there are a large num-
ber of variables, it is evidently

necessary for the sampling pro-

cedure to be chosen carefully, so

that the samples may be repre-

sentative of the prevailing condi-

tions, both in quality and quantity.

The classical way of dealing with
problems of this kind is by the

application of statistical methods,
5| 17 but this is rarely possible

in practice and therefore other

and less accurate methods of ap-

proach must be used.

Fig. 1. Capping piece for chimneys to
wash flue gases before entering the
atmosphere ( 1869 ). ( Courtesy "Smoke -

less Air").

The principal requirements for

a practical air sampling equipment
have been outlined as follows. 6

(1) Must be capable of colléct-

ing a large number of

samples without excessive

labour requirements.

(2) Must be inexpensive enough
to allow several instruments

to be used simultaneously.

(3) Must be versatile enough
to enable specific determi-

nations to be made in the

presence of various inter-

fering compounds.

(4) The volume of samples

must be large enough to

provide a reasonable de-

gree of sensitivity.

(5) Samples must be adaptable

to rapid and accurate

analysis.

(6) Time of sampling must be
short enough (in some
cases) to allow for changing
weather conditions.

(7) Provisions must be made
for relating concentrations

with time.

(8) Must be adaptable (in

some cases) to the deter-

mination of several different

contaminants.

When these requirements have
been met, there still remains the

problem of suitably locating the

sampling equipment, having regarei

to local variations in fluid velocity

and, if pertinent, the general effect

of environmental conditions. With
regard to the time factor, recording

instruments are desirable if they
are available, but questions of

initial cost, servicing, transferring

and interpreting the data may,
and often do, restrict their general

use. On the other hand, where
hourly variations oceur (as in wind
direction or velocity) an average

sample taken over a lengthy period

may be misleading. Nevertheless,

comparisons are often made on the

latter basis, but such comparisons
should be made with care and
discrimination—if they are made
at ali!

The importance of uniform de-

sign is indicated by the case of the

collecting bowls or cans, which are

widely used for measuring rates of

dustfall. These bowls are of various

shapes and sizes; the four examples
shown in Fig. 2 being respectively

18 inches, 12 inches, 11 inches and
6 inches in diameter. From the

solid materiais collected on these

small áreas, the monthly deposit

per square mile is calculated, on
the assumption that the sample
does not depart materially from
the average, in spite of variations

in local conditions and activities.

Comparisons made at the Univer-

sity of Toronto 7 showed that,

when duplicate equipment (Type
A) was used in a single place, the

average rates of deposit in the two
bowls were 224.4 and 225.9 tons

per square mile per annum respec-

tively, a difference of less than 1

per cent. Comparisons between
Types A and C, made under simi-

lar conditions over a period of

three months, gave the figures

shown in Table I.

Types A and C are employed
constantly in two different cities

and it is evident that, when these

variations exist, no reliable com-
parisons of relative cleanliness can

be made. Also, when dustfall read-

ings are averaged over an area of

(say) 50 square miles, valid com-
parisons with other áreas are

practically impossible. particularly

as, in some cities, the sampling

points are located mostly in the

dirty áreas while in others, they
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are distributed more uniformly.

Yet, these kinds of comparison are

demanded by the public and by
their elected representatives, who
provide the money to carry out

the work and who want the results

to be stated in terms that they

can understand.

The above considerations relate

to the sampling of gas-borne dust

in the open air. Many (and per-

haps most) of the codes and by-

laws also limit the amount of dust

that may be emitted from stacks

and the following quotation

indicates that there are some
difFerences of opinion and practice

regarding the máxima permis-

sible. 8

"Three major cities have a
standard of 0.40 grains per cubic

foot under standard conditions.

Two eities report 0.30 grains per
cubic foot. Two cities use 0.85 lb.

per 1000 lb. of flue gases at ap-
proximately 12 per cent C(X. One
city allows 0.75 grains per cubic

foot but not to exceed 0.20 grains

of such a size as to be retained on
a 325 U.S. standard sieve. One city

specifies that there shall be 90 per
cent removal of particulate matter

April 1955
May 1955
June 1955

at the 20 micron levei. Still anõther

city applies a rule of reason based
on individual nuisance cases ac-

tually reported."

It is evident that, where such

stipulations exits, 11 12
it is pos-

sible to evade them without in any
way reducing the amounts of dust

entering the atmosphere, by dilut-

ing the effluent gases with air. In

some instances, this situation may
be met by prescribing the maxi-
raum emission of solid matter in

pounds per hour 4 but, even so, it

is necessary to determine the facts

by using a standard sampling pro-

cedure such as that recommended
by the A.S.M.E., 32 employing
special sampling devices which are

not usually available. It is also

necessary, in practice, for the

inspector or observer to have
access to the premises which are

under observation and for him to

have sufRcient scientific knowledge
or training, so that the readings

taken may be reasonably accurate
(Fig. 3) . This combination of con-

ditions seldom exists in practice

and it is doubtful, therefore,

whether the inclusion of stack-

loading requirements in civic codes

Type A Type C C
Tons per square mile Ratio —

per month A
36.1 65.0 1.80
27.6 50.8 1.84
22.8 50.5 2.21

is of any particular value. Similar

criticisms may also be made re-

garding stipulations as to the
efficiencies of the dust collecting

appliances. These are meaningless,
unless the size ranges of the dust
particles are known/' 10

Smoke densities are mostly based
on the Ringelmann chart or its

derivatives and the limitations of

this method of measurement are
so obvious and well known that
they will not be repeated here. 9

Alternative appliances that may be
used by an inspector in the field,

such as the Umbrascope and
Smokescope have been utilized in

a few cities but, so far, have not
been widely adopted. 11 Some clari-

fication of this situation is urgently
required, so that a single standard
of comparison may be specified.

The amount of finely divided sus-
pended matter in the atmosphere is

important, not only because it af-

fects cleanliness generally, but also
because it controls visibility. The
çomposition of these fine particles
is frequently very different from
that of the deposited matter
("dustfall"), as is evident in the
following example taken from the
Leicester survey. 5

Suspended Deposited
Matter Matter
% by weight

Tar 14 1
Other combustible
matter 71 30

^sh 15 70 approx.)

This suggests that the finely
divided material originated mostíy
from small (domestic) installa-

tions and the deposited matter
from large (industrial) furnaces.
The influence of suspended matter
on visibility is illustrated by Fig.
4 and 5, which show the appear-
ance of University Avenue, To-
ronto, on June 6th and August
24th, 1955, respectively. An A.I.S.Í.
automatic smoke sampler was used
in Toronto to filter measured
samples of air through a paper
strip, which was moved to expose
a fresh area for each two-hour
period. The records obtained at
two different stations in September
17th, 1955, are shown in Fig. 6.

The results are expressed in "Coh"
units, one of which is defined as
that quantity of light scattering
solids on the paper as will produce
an optical density of 0.01 when
measured by light transmission.
The optical density is defined as
log (incident light) / (transmitted
light) . On clear days readings of
1-1.5 Cohs are obtained, but on
murky days they may increase to

Table I. Comparisons between types of dust collectors
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6 or 12 Cohs. In the early part of

1955, the Toronto averages varied

from 3.1 to 4.4 Cohs. These results

are interesting and informative, as

far as they go, but they are not

directly comparable with results

obtained in other places where

different types of measuring ap-

paratus are used 9 although at-

tempts have been made in some
instances to correlate the results

obtained and to express them in

terms of mass. The calibration

curve given for this purpose in

the Leicester report 5
(p. 9) is

stated to represent "average condi-

tions accurately to about 5 per

cent, but may also have an un-

known persistent error". In view

of the importance of visibility,

particularly in relation to aircraft

operations, a greater degree of

standardization and calibration in

this field of measurement is evi-

dently required.

One of the most important and

potentially dangerous pollutants is

sulphur dioxide and most surveys

make some provision for measur-

ing and recording the amount of

S(X present in the atmosphere.

Parker 13 states that "with highly

efficient boiler installations achiev-

ing complete combustion and pro-

ducing flue gas containing 12 to

15 per cent of carbon dioxide, the

concentration of sulphur dioxide

in the flue gas is ordinarily less

than 0.1 per cent by volume. As
the volume of flue gas produced

for each (long) ton of coal burned

is roughly equivalent to 360,000

cubic feet at ordinary temperature,

the volume to be discharged every

hour from a large boiler installa-

tion using (say) 2000 tons of coal

a day is about 30 million cubic

feet". The problem of removal,

Fig. 4. University Avenue, Toronto
—good visibility (1955).

Fig. 5. University Avenue, Toronto
—bad visibility (1955).

z
2 1.6

Fig. 3. Errors
caused by differ-

ences of velocity
when sampling
dust laden gases.
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therefore, is one of bringing very

large volumes of gas into effective

contact with a solvent or reagent

that will rapidly dissolve or react

with sulphur dioxide to give a

solution or product that is easily

removable from the gas. This pro-

cedure is only possible in large

installations and consequently, in

practice, most of the sulphur di-

oxide produced enters the atmos-
phere where it is liable to affect

health, vegetation and structures.15

Various standard chemical tests

and kinds of apparatus are avail-

able for measuring S(X concentra-

tions,"'-
9 but they are usually ex-

pensive or difficult to service in

the field and therefore compre-
hensive records of this constituent

are generally limited in practice to

a few locations in any one area of

jurisdiction. The lead peroxide in-

strument14
is simple, cheap, is not

unduly affected by externai condi-

tions and requires no ancillary

services in the field. It would ap-

pear, therefore, that these instru-

ments have considerable advan-

tages for comprehensive surveys

but, as far as can be ascertained,

they are not widely used outside

the United Kingdom. Certainly a
simple, reliable, and cheap method
of measuring small concentrations

of sulphur dioxide in different loca-

tions is badly needed. A case in

point is that of Toronto, where the

S(X concentrations at a sampling
station exceeded the desirable

limit of 0.5 parts per million on
17 occasions between April 19th

and July 28th, 1955, and on one
occasion (May 2nd) the concen-

tration reached 1.2 parts per mil-

lion. If this situation is general,

and is not peculiar to that location,

it is a matter of some concern. The
recording instrument used, how-
ever, is expensive and somewhat
difficult to get, so that only one of

them was available.

These are some of the principal

difficulties met with in the day to

day program of sampling and
measurement w h i c h constitutes

the basis of the control procedure.

Obviously, the list is far from com-
plete and it may be enlarged con-

siderably when the disposal of
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radioactive waste matter becomes
an acute problem.16

Surveys and Identification of
Sources of Pollution

It is assumed that the general

purpose of a survey is to deter-

mine systematically the condition

of the air in different places at

various times, so that the nature

and extent of the air pollution

problem may be determined for

one or more of the following pur-

poses17
:

(a) To plan an abatement pro-

gram for the whole or some
part of the area concerned.

(b) To identify individual offend-

ers and to determine the na-

ture and extent of the offence.

(c) To check the performance of

remediai or other equipment.

(d) To monitor processes for the

purpose of preventing finan-

cial losses or to determine the

possibilities of by-product re-

covery.

(e) To s t u d y the deleterious

effects of various pollutants on
plant and animal life.

It is evident that the nature
and extent of the facilities required

and the organization of the survey
itself cannot be determined unless

and until the objectives of the
study have been clearly defined.

For instance, if the problem is one
of discovering whether or not a

nuisance is being created, the cir-

cumstances of the case and the
location of the offending plant are

important factors.

"In considering what constitutes

a nuisance, it should be realized

that a nuisance in a residential

area may not be considered a
nuisance in an industrial area. The
concept of restricted legal liability

for nuisances in industrially zoned
áreas is gaining some acceptance
in air pollution regulations. How-
ever, it is advisable to remember
that the topography and meteoro-
logy of the country surrounding
the industrial area, as well as the
height of industrial stacks deter-
mines what air pollutants reach
ground levei in industrial, business
and residential districts."18

Thus, in a d d i t i o n to the
measurement of the amount and
kind of pollutant that is being
emitted from a chimney or other
opening, it may be necessary to
find out what happens to it after-

wards. Calculations, wind tunnel
experiments, and direct observa-
tion (Fig. 7, 8, 9) have been made

ro—J
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Fig. 6. Records from automatic smoke sampler, Toronto (1955).

to determine the paths taken by
smoke plumes from chimneys in

different circumstances and, in one
recent investigation regarding the

advantages of washing flue gases,

the conclusions were19
:

1. The loss of buoyancy resulting

from washing the flue gases

from a chimney destroys the

advantage of removing S0 2 if

the air turbulence is less than
that corresponding to a wind
speed of 15 miles per hour.21

2. The advantages of washing in-

crease with wind speed and tur-

bulence.

3. With a given volume rate of

discharge there is a criticai exit

diameter for the stack, above
which the maximum concentra-

tion of S(X is greater for the

washed than for the unwashed
gases. For chimneys higher than
100 feet, this effect is not im-
portant.

4. For unwashed gases and chim-
neys higher than 200 feet and
with wind speeds of about 20
m.p.h. the maximum concentra-

tion of S0 2 on the ground will

not exceed 1/1000 of the con-

centration at the chimney exit.

5. With increasing chimney heights

the maximum concentration oi

SO._> (at ground levei) decreases

and occurs further from the

stack.

6. With washed gases the velocity

of exit should be as high as

possible.

7. The distribution of pollutants

from a chimney is influenced

by the contours of the surround-

ing country and by the arrange-

ment of nearby buildings.

Mountain barriers and river val-

leys also are effective in restricting

the volume of air into which waste
effluent is discharged and vari-

ations of wind velocity and direc-

tion 22 will prevent a smoke plume
from continually sweeping over the
same area. Moreover, the presence
of a heavy layer of smoke haze at

the ground, particularly when it

is thickened by fog into a "smog",
resists the penetration of sunlight

from above, thus preventing the
heating of cold air in a valley. In
this manner an accumulation of

pollution may be built up, with
fatal results. 15 In some instances,

as at Trail, B.C., and Brookhaven,
N.Y.,20 > 22 industrial operations are

controlled by the prevailing me-
teorological conditions. In any
e v e n t, atmospheric turbulence
must be relied upon to remove
most of the finer particles and
this is a very complex problem
containing many variables, which
add to the difficulties of analysis

and prediction.22 -
23 Its importance

becomes manifest to the general
public when temperature inver-

sions occur on windless days.

The problems that arise and
that call for solution in dealing
with stationary plants are them-
selves sufficiently numerous and
serious, but the rapidly increasing

use of mechanical transport adds
to their complexity and potential
seriousness. The contributions of

automotive vehicles to the Los
Angeles problem are well known,
if they are not entirely under-
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Smoke pliimes in wind tunnel tests (New York University).

stood, and Katz23 comments on
the general sitnation in the fol-

lowing terms:—
"The contributions to this prob-

lem from the general activities of

the public must not be underrated.

Thus, in a city where half a mil-

lion automobiles, trucks and buses

are operated, there may be con-

sumed a daily total of one million

gallons of gasoline and oil, releas-

ing nearly one billion cubic fect

of exhaust gases."

Gasoline engines, working on
rich mixtures give oíf large vol-

umes of carbon monoxide which is

a very dangerous gas when present

in sufficient concentrations24
-
15

and, in addition, diesel engines

which are overloaded or poorly
maintained emit large amounts of

smoke at or about the breathing

levei. Diesel engines working on
lean mixtures also produce alde-

hydes, which are smelly and irri-

tating21
'
15 (Fig. 10) and may also

produce dangerous oxides of nitro-

gen. The carbon dioxide produced

Fig. 8 (left. ) "Looping" smoke
plume (Brookhaven National Labor-
atory).

Fig. 9 (right). "Fanning" smoke
plume (Brookhaven National Labor-
atory).

is rarely harmful to health and
some of the other gases may be
removed, wholly or partly by wash-
ing or by catalysts, 25 but washing
is difficult to apply in a moving
vehicle and catalysts are not al-

ways effective at comparatively
low exhaust temperatures. Most
vehicles offend in one or more of

these respects and, although the
concentration of harmful pollu-

tants from this source in cities

rarely reaches dangerous leveis,2 *

it could become serious in periods

when heavy traffic coincides with
a prolonged temperature inversion.

The difficulty in these cases is

that of identifying the chief offend-

ers and bringing them to book
effectively.

In the case of locomotives and
steamships the problem of air con-
tamination is not that of identi-

fication but (in Canada) is almost
entirely that of jurisdiction, be-

cause the local and provincial

authorities have no legal control

over these transportation agencies.

This has caused many disputes

and, after several conferences with
railway officials, representations

are now being made by several

municipalities to the Board of

Transport Commissioners, for the

purpose of amending the regula-
tions regarding smoke emission
from steam locomotives and other
pollution produced by diesel en-
gines. The steamship problem is

also bad, particularly in water-
front áreas and in this case there
seems to be no general agreement
as. to where the jurisdiction lies.

When the St. Lawrence Waterway
comes into operation with, pre-
sumably, a greater concentration
of shipping and more diversifica-

tion of ownership, this problem
will probably become progressively
worse.

Pollution caused by cupolas,
metal processing plants, cement
plants, and others is frequently
difficult to check because, either
the emission of dust and other
pollutants is not concentrated in

one or a few places, or cooling and
washing facilities 8

-
18

>
26 are difficult

to provide, and also because meas-
urements are frequently imprac-
ticable. In such instances it is usual
to take action under a general
nuisance clause in the by-law.
Domestic incinerators, which

have proved to be so troublesome
in Los Angeles and other places
are in a similar category. These
have been dealt with recently in

Toronto by the addition of a new
clause to the by-law, which lays
down regulations limiting the type
and design of incinerators which
may be installed. These approved
designs are intended to promote
complete combustion of garbage
and are based on the experience
of cities in the United States.-' 7

As the legislation has only been
in operation for a few months.
it is too early to say whether or
not this procedure will be effec-

tive in reducing, to negligible pro-
portions, pollution and odours from
these sources.

The effectiveness of any pro-
gram of air pollution control de-

pends on the possibility of locat-

ing the offender. In some cases,

as in isolated plants or where the

products have distinctive charac-
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teristics, this is a simple matter.

"Thus, if the offending stack is

isolated, the dust is in big chunks,

its colour is dark, a snow has

freshly fallen and an inspector can

get to the area before the snow
melts, any air pollution control

inspector can walk right to the

offending stack and have little

trouble in convincing plant man-
agement of their responsibility in

the matter. Black fly-ash on white
snow is impressive. On the other

hand, if a suspected source of a

justifiable complaint is buried deep
in a maze of plants, several of

which are potential sources, then
the job calls for ali the knowledge
and skill the air pollution enforce-

ment officer can muster." 28

It is evident that, in most in-

stances, the funds and staff avail-

able will not allow the provision

of as many fixed sampling points

as are necessary to arrive at a
reasonably correct average for the
area being surveyed. Special con-
sideration, therefore, should be
given to the following types of

area.22

(1) Criticai áreas such as resi-

dential áreas, gardens, parks.

(2) Areas of maximum air pollu-

tion complaints, to determine
cause and justification.

(3) Areas of theoretical maximum
and minimum concentrations
of pollution.

(4) Areas delineated by special

topographic features.

For the detection of individual
offenders, directional sampling
(Fig. 11-12) or, more appropri-
ately. mobile sampling laboratories.

may be added to obtain additional
information from particular áreas.

Alternatively, spot checks using
simple apparatus such as sticky
paper or local observations on car
surfaces, vegetation or snow are
sometimes used to pin-point an
offender or to provide supple-
mentary evidence. When an ex-

haustivc scientific survey can be
made it is obviously desirable, but
the procedure is lengthy and ex-

pensive. It is considered r
' that for

ordinary purposes in Great Britain.

five years is the probable ideal

time in which to estimate the an-
nual variation of pollution (Fig.

13). Few communities, however,
are willing to wait that length of

time for the information and the

usual result is the adoption of

some kind of compromise between
the desirable and the practicable.

Administration and Control

lt has already been remarked
that, although smoke is the most
evident, it is not necessarily the

most important factor in air pollu-

tion. Nevertheless many, and per-

haps most of the local air pollu-

tion control procedures have been
built round an existing organiza

-

tion which was designed originally

for handling smoke abatement.
The Committee on Atmospheric
Pollution in Canada was appoint-

ed in 1949 to study these matters

and to suggest standardized proce-

dures that might be applied, with

some local modificai ions in differ-

ent parts of the Dominion. Among
other things the report stated: 4

"It is strongly recommended
that the problem should be dealt

with on a regional basis by means
of appropriate control áreas to

be set up by the various provin-

cial governments, because only

those governments have the power
to take such action. Cases where
the control area must necessarily

cross provincial boundaries could

be dealt with by the two govern-

ments concerned."

Examples of this kind of prob-

lem on an international basis are

the Windsor-Detroit20 and Sarnia-

Port Huron 21 áreas. The recent.

transfer of the responsibility for

air pollution control from the City

of Toronto to the Metropolitan

authority will give an opportunity

of trying out this recommendation
in an urban residential-industrial

area of about 240 square miles.

The govèrnment of Ontário has

also set up a committee to study

air pollution control on a provin-

cial basis but, at the time of writ-

ing, that committee has not yet

reported.

The controlling committees or

boards are usually responsible to

various municipal or governmental
departments 2 " such as Health,

Works, Property or Planning but,

in any event, they must be set up
in such a manner that they are

relatively free from politicai inter-

ference. However, as stated above,

they are still dependent in some
measure on politicians for the li-

nances necessary to enable them
to carry out their responsibilities.

In this connection, the importance
of good public relations must not

be underestimated. 1 " In the To-
ronto program the support of serv-

ice clubs, civic and basiness organ-

izations, the Council of Women,
and other similar bodies has been
enlisted by means of talks, illus-

trated by slides and exhibits. Also,

the local press has given valuable

publicity to tliese activities and
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this can be quite effective in in-

fluencing legislation, if the state-

ments published are simple, cor-

rect and interesting.

"The average newspaper reader
has little interest in a technieal

description of electrostatic precipi-

tation or a detailed analysis of

stack effluents. He, probably, is

not more than casually interested

in what is being done to abate
air pollution on a national scale.

What he does want to know in

simple, easily understood language,
is what local plants are doing to

reduce the smoke and soot that
dirty his house paint and blacken
the family wash, and the fumes
that offend his nostrils and blight
the trees and gardens in his neigh-

bourhood." 31

The fundamental principie for

reducing smoke and other pollu-

tion is quite simple—keep it from
getting into the air. Many of the
troubles are caused by incomplete
combustion or by lack of facilities

for cleaning or filtering plant efflu-

ents. In most instances this con-
dition is met by a system of "in-

stallation" and "operating" per-
mits, which certify that the plant
is properly designed and construct-
ed. This procedure, however. takes
care of new construction only.

Most of the difficult problems oc-

cur with old plants, where it is

frequently claimed, with some rea-

Fig. 12. Polar dia-
gram from direc-
tional collector and
wind-honr meter
(Battelle Institute).

son, that the cost of providing
the necessary remediai measures
would put them out of business.

In some instances, the pollution

control staff can suggest ways of

improving operations without ex-

cessive outlays.

Sometimes, also, annual inspec-

tions of plants are made. 30 but
generally the size of the staff avail-

able is too small to enable this to

be done systematically. In fact,

the number of inspectors that can
be appointed and paid is insuffi-

cient in most cases to cover the
prescribed area adequately. An at-

tempt was made recently to im-
prove this situation by requesting

Fig. 11. Directional
dustfall indicator
(Battelle Institute)

The Battelle Memorial In-
stitute points out that
various difficulties of main-
tenance of the working
parts of the collector have
led recently to development
work on a much more ver-
satile system. This would
empioy motor-actuated
covers for each jar and each
jar could be set separately
from ali the others. AU the
covers would be controlled
electrically from a central
point. One advantage of
this would be that the jars
would be replaced by gas
and aerosol samplers. The
performance of the trial

units has been encouraging.

the police to report instances of

flagrant and repeated violations

of the law but, while collaboration

was promised by them, very few re-

ports were received. In practice,

therefore, action must usually be

based on information received

from local residents.

The composition of the air pollu-

tion control board varies in differ-

ent áreas. In some municipalities,

the members are chosen to be

representatives of the various in-

terests concerned, such as prop-

erty, labour, chamber of commerce,
and in others the composition is

restricted to technieal personnel

such as chemists, engineers and
medicai men who have some spe-

cialized knowledge of the different

aspeets of air pollution. It would
be useful to obtain some concensus
of opinion regarding the relative

advantages and disadvantages of

these two kinds of composition.

Finally, the following principies

may usefully be observed in adopt-
ing a policy. 1

"'

(a) Complete elimination of air

pollution is not economically
attainable and therefore a bal-

ance must be struck between
the need for a decent living

environment and the need for

the economic support of local

industries.

(b) The legislation must be en-

forceable and have the sup-

port of the community.

(c) The enforcement policy must
be one of continuai adjust-

ment and education.

(d) Except in the case of definite

hazards to health or safety,

plants should not be closed

down. The cooperation of in-

dustry generally must be
sought and encouraged. Ar-
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bitrary and stringent legal

procedures cause irritation and
result in non-cooperation.

(e) The program undertaken must
be of the long range type and
implemented with adequate

funds and competent person-

nel. Results must not be ex-

pected too soon, as there is

no prompt and universal cure.

Each community constitutes

a new and different problem
which can only be solved by
arduous and persistent effort.
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Extending Winter Work
The joint committee formed to

combat the problem of winter un-

employment in the construction

industry reported after its second

meeting in March that there was
less unemployment in the building

trades th is winter. The member-
ship of this committee, in which
the Institute has a representative,

was described in last month's
Journal.

Good results had been obtained

from a concerted promotional cam-
paign on the federal, provincial

and local leveis. It was agreed

that the general public was now
more aware of this problem which
affeets- a large segment of the Can-
adian population. Last year about
125,000 construction workers were
laid off by late February. The
committee will carry out an

extensive campaign this summer.
The Department of Trade and

Commerce has forecast a phenom-
enal 19% increase in construction

work over 1955 for a construction

program totaling $6.2 billion. The
forecast also indicates that limits

on the availability of materiais,

manpower and investment might
well prevent the accomplishment
of a program of this size. Com-
mittee C h a i r m a n Raymond
Brunet, O.B.E., Hull, Que., noted,

"The industry expeets there will

be a shortage of certain materiais

this summer, especially of steel

and cement. These shortages will

tend to delay the commencement
of the construction of larger struc-

tures until late fali deliveries and
so increase the volume of work
carried out during next winter".
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Expansion in the

Pulp and Paper Industry

Recent Developments Undertaken by

Canadian International Paper Company

W. T. Bennett, m.e.i.c.

Chief Engineer,

Canadian International Paper Company,

Montreal, Que.

The pulp and paper in-

dustry in Canada is in

the midst of an extensive

program of expansion

and development. To

illustrate the growth of

the industry this paper,

covering the activities of

a leading organization in

the field, is presented.

For many years Canadian Inter-

national Paper Company has been
a leading producer in Canada of

newsprint, dissolving pulps for

rayon, cellophane, acetate, staple

fibre, etc, building boards, and
hardwood plywoods. Last year the

company entered the field of kraft

pulp and started expanding ihto

kraft paper and board for the first

time through purchase of the Can-
adian assets of Brown Corporation

on December 1, 1954. In this im-

portant transaction it acquired a

kraft pulp mill in La Tuque, P.Q.

and additional forest acreage in the

St. Maurice Valley. This assured
the company of adequate wood
supply for the Three Rivers and
La Tuque mills. and makes it

possible to continue the pulpwood
harvest according to best conserva-
tion practices.

La Tuque Mill

The La Tuque mill had a rated
capacity of 550 tons per day of

high grade bleached sulphate pulp.

The forward planning was such
that, with the completion of the

d e a 1 with Brown Corporation,
Canadian International Paper
Company was able to start a

$20,000,000 expansion program in

the La Tuque mill. The mhTs daily

pulp capacity has been increased

to 900 tons per day, the increment
to be primarily unbleached kraft

products, such as board for the

manufacture of corrugated paper
containers, and paper for kraft

wrapping, bags, and so on. The
project at La Tuque is the most
spectacular part of the present

expansion program, since it in-

volves a major addition to a large

existing plant and the installation

of a 276-in. Beloit kraft board and
paper machine. which is the widest

machine vet installed in North

Fig. 1. Before starting excavation for

the sewer shown here it appeared that
there was virgin soil in this área. Ex-
cavation revealed an old eoncrete ^ en-
turi flnme nsed at some time lo mea-
sure efflnent.
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Fig. 2. Erection of a brown-stock washer and evaporator building together
with some of the many tanks required in a pulp and paper mill.

America for production of these

grades and has a potential capa-
city, when it is required, of 1,000

tons per day. The project has
been substantially completed with-

in a period of approximately 15

months as the machine started

production on March 15, 1956.

The project also involves expan-

sion of wood handling facilities,

a 225,000-lb./hr. power boiler, a

similar size recovery boiler, a new
causticizing plant for lime burn-

ing, six additional digesters, a sex-

tuple effect evaporator with a

capacity to provide for the full

900-ton/day output, brown stock

washers, and ali the equipment
associated with a board machine.

The design was carried out by
Foundation of Canada Engineer-

ing Corporation Limited under the

direction of Canadian Interna-

tional Paper Company personnel

with additional technical assistance

from the Southern Kraft Division

of International Paper Company.
Fenco were also responsible for

adapting design information as

used in the United States to Cana-
dian conditions. The Foundation
Company of Canada Limited were
the general contractors.

The La Tuque mill was origin-

ally built close to the turn of the

century and it has had many ad-

ditions and alterations since the

original construction. As is usual

with an old mill, plans and speci-

fieations for the early construction

are either scanty or non-existent

and when new construction is in-

volved, unexpected problems are

often encountered as soon as ex-

cavation is started. This project

was no exception with the result

that even when excavation was
started in what appeared to be
virgin ground, old foundations,

pieces of machinery, etc, which
had been buried during previous

alterations, had to be dug out. It

was necessary to solve the prob-

lems of supporting new structures

as excavation proceeded.

The mill is located on a well

drained sand site and soil bearing

values of 2 tons per square foot

were used. In a few cases, involv-

ing temporary loadings, a 25 per

cent increase in soil bearing value

was assumed.
The new machine room is a

building 943 feet long by 98 feet

wide, plus an additional area on
one side devoted to warehousing.
In laying out this building it was
found that the southwest corner
projected over a 48-inch water

main supplying both the mill and
the town. Re-location of this main
was not desirable, and it was
therefore decided to leave it under
the corner of the building. To pro-

tect the building foundations from
being undermined in case of break-

age of this main, it was encased
in reinforced concrete designed to

carry the full water pressure of

60 lb. per square inch. Since one of

the building columns came direet-

ly above the main, it was neces-

sary to span the main with a beam
carrying the load to footings on
either side of the main.

The machine room was designed

for extension to the west to take
a second paper machine in the
future. To provide for this the
foundation wall on the west side

was designed as the future ma-
chine beam on columns. The space
between columns under the beam
was closed with concrete paneis

designed so that they could be
knocked out at a future date. Ma-
chine anchor bolts were placed in

the beam, covered with grease,

and buried in a concrete curb de-
signed for future removal.

Roof trusses were designed for

a future clear span of 132 feet.

This provided clearance for two
machines with a working aisle be-

tween them. Panei points of the
trusses were arranged so that one
came over the temporary west
wall and the initially installed

shortened trusses were supported
on columns at the wall.

The paper warehouse building

adjoins the machine room on the

east side and was designed for a
600-lb.-per-square-foot live load on
the storage floor, which was built

on backfill at the same levei as the
machine floor. The basement wall

of the machine room adjoining the
warehouse had therefore to be de-

signed as a retaining wall for the
18-foot height between machine
floor and machine room basement
floor. In order to economize on
concrete in the section beside the
machine opening, it was decided
to design this retaining wall, the
machine floor, machine room base-
ment floor and the two rows of

columns between the machine
opening and the west wall as a
rigid frame. This caused some dif-

ficulties during construction since

it was decided to backfill and use
the warehouse before sufficient in-

formation was available on the
machine to pour the machine floor.

This difficulty was overcome by
tieing back the retaining wall to

deid-men*
The hydrapulper was placed in

a deep pit in the machine room
basement and because no greater
than a 30° slope was permitted
between adjacent footings set at
different leveis, it was decided to

enclose the excavation with sheet-

ing which was left in place.
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Because of the depth of the

tnachine room basement, it was
necessary to build a new 36 in.

sewer to the river. This sewer was
of reinforced concrete and was
covered with up to 37 feet of sand

backfill. After backfilling, an in-

spection showed that a great many
of the lengths had cracked both
in the invert and directly opposite.

Investigation revealed that more
lightly reinforced pipe than speci-

fied had been supplied. Because of

the depth at which the pipe was
buried, it was found to be more
economical to line the concrete

pipe with asphalt coated liner

plate than to re-excavate and re-

place the concrete pipe. The liner

plate was placed through two
manholes and through an inter-

mediate shaft sunk for the pur-

pose. After the liner was in place

the space between it and the con-

crete pipe was filled with grout
placed under pressure.

Foundations for the brown stock

washers presentcd a difficult prob-

lem because it was decided to

locate the washers over the old

machine roo m in which two
machines had to be kept in opera-

tion. Columns were located so as

not to interfere with the old

machines. This rcquired that the

beams supporting the brown stock

washers had to be framed into

very heavy girders to carry the

loads to the columns. The columns
had to be brought down very close

to an existing wall and footings

had to be elongated in the direc-

tion of the wall so as not to inter-

fere with the adjacent machine
foundations. The existing wall had
to be underpinned and carried on

these new footings. Provision was
made in the design to construct

the new footings in short sections

so that the wall could be under-

pinned.

The evaporator room is adjacent

to the salt cakc storage building

in which 20 feet of salt cake had
to be stored above ground levei.

When excavating for evaporator

room footings, it was found that

old pump pits, machinery founda-

tions and a sewer existed well

below the present ground levei.

In one location it was necessary

to carry the evaporator footings to

a depth of over 15 feet below
ground levei. Fortunately, it was
possible to step up the footings in

the direction of the salt cake stor-

age buildings. A retaining wall was
designed for the storage área

with a toe extending under salt

cake.

The location of the 16-in. main
carrying 250 1b. steam at 500 °F.
between the boiler house and the

machine room presented some dif-

ficulties since it was preferred not
to follow the road. An examination
of the site revealed that it would
be very difficult to locate the line

in and through the buildings. A
route was therefore selected follow-

ing the outside of the buildings.

This route made it possible to

support most of the line from the

buildings and at the same time
permitted giving it a grade for

drainage. Following the building

line also p r o v i d e d sufficient

changes of direction to give flexi-

bility for expansion.

Heating and ventilation of No.
3 recovery boiler room and No. 8

boiler room presented a problem
since the intakes for the forced

draught fans supplying the two
boilers are located inside the boiler

rooms. With a combined fan capa-

city of about 140,000 c.f.m. and
a boiler room net volume of about

870,000 cubic feet, there would
have been over six air changes

per hour. This could have resulted

in uncomfortablc working condi-

tions and possible freezing of pipe

lines in the winter time. In addi-

tion neither of the air heaters was
designed for minus 40° air intake,

and air at this temperature would
have been especially unfavourable

for the No. 8 boiler air heater as

low air temperature would have
probably caused condensation on
the tubes.

In the No. 3 recovery boiler

house an air intake was located

in the boiler house wall near the

forced draught fan intake. Hand-
operated dampers are provided so

that the fresh air through the

dampers can be tempered with

warm air from the building to

provide a suitable temperature for

the steam coil air heater. In

summer the air intake dampers
could be closed and the doors and
windows in the lower part of the

building opened. This would pro-

vide ventilation of the building

from the ground levei up to the

sixth floor where the fan is

located.

In the No. 8 power boiler build-

ing a forced draught fan is located

on the ground floor in the coolest

furnace arca. The intake opening

is located about 70 feet higher

Fig. 3. Clearing the site for erection of a new building within an existing plant
is a major undertaking as indicated by the steel erection shown in this view of

the recovery boiler building during construction.
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Fig. 4. New 250-ft. con-
crete brick-lined stack
for the recovery fur-
nace. Tanks connected
with the caustic plant
are seen under con-
struction, and beyond
this the lime kiln has
been erected . The struc-
tural steel frame under
the lime kiln is for a
roof, to be installed, but
no side walls will be
provided despite tem-
peratures reaching 50
deg. below zero. Heat
radiated from the kiln,

which neverstops, keeps
the ground dry under
the roof.

and the entering air passes through

a steam coil heater to bring it

up to plus 40
W
F. in the winter

time and is further heated by
boiler radiation before reaching the

forced draught fan inlet. Hand-
operated dampers are provided in

the intake. In the summer the

forced draught fan will be supplied

from adjacent doors and windows
and the air intake opening will

be used to ventilate the upper
section of the boiler room.

The construction of such a pro-

ject in the limited time between
December 1954 and March 1958

is a highly creditable performance,

especially in view of delays be-

yond the control of the construc-

tion organization, such as the

strike in the United States of the

company which had the contract

to supply a major portion of the

electrical equipment required. Par-

ticular credit should go to Mr. A.
T. Jeffreys and to the electrical

contractors, for working out many
substitutions for unavailable elec-

trical equipment and for complet-
ing the electrical installation with-

in the required time.

Container Plants

A second development of major
importance, closely related and
complementary to La Tuque, was
C a n a d i a n International Paper
Company's entry into the corru-

gated shipping container business

through the purchase of Hygrade
Containers Limited. With this

purchase the company acquired a
modern corrugated shipping con-

tainer plant in London, Ontário.

CLP. has since built a new plant

at Pointe-aux-Trembles at the

eastern end of Montreal Island,

involving an expenditure of

$2,500,000; this new plant com-
menced production February 1,

1950. A third container plant in

Toronto figures in future planning

and a building site has been ac-

quired; engineering for this plant

is proceeding at the present time.

The plant at Pointe - aux -

Trembles is built on a 33-acre lot

with adequate space for future

expansion and contains approxi-

mately 150,000 square feet in two
main buildings: the manufactur-
ing section 360 feet x 300 feet with

ali the bays 60 feet by 50 feet,

and a warehouse building 360 feet

by 90 feet and 50 feet high.

equipped with a crane for handling
the raw material for the plant.

This is a typical light manufactur-
ing building; however, soil condi-

tions were out of the ordinary in

that the maximum allowable bear-

ing load was between 500 and 700
lb. per square foot. Even under
this loading it was predicted that
some settlement could be expect-

ed. To provide for stability of the

structure, a total of sixty-eight

100-ton and one hundred and
thirty-eight 50-ton Franki tube
piles were driven to bed rock at

the various column points. These
piles had an average length of 85

feet. The outside foundation walls

of the building were then designed

as a beam to stand between the

pile clusters and to support the
masonry construction.

Linerboard and corrugating
médium produced at La Tuque
will be shipped in rolls to contain-

er manufacturing plants at Pointe-

aux-Trembles, London and Tor-
onto, where this product will be
converted into ali sizes and shapes
of corrugated paper containers, de-

signed to package the whole field

from canned goods to refrigera-

tors.

Newsprint Expansion

Although the emphasis during
the past year has been on entry
into the kraft manufacturing field,

newsprint expansion has not been
neglected. Canadian International

Paper Company operates news-
print mills at Gatineau, P.Q.,

Three Rivers, P.Q., and through
a subsidiary, New Brunswick In-

ternational Paper Company, a
third mill at Dalhousie, N.B. In
the last ten years a speed-up pro-

gram for expansion of newsprint
capacity has cost more than $40,-

000,000. When this program was
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begun in 1940, the rated capacity

of the three newsprint mills was
2.1Õ0 tons per day. When this pro-

gram is completed by the end of

this year, the rated capacity will

be nearly 3,000 tons per day. Be-
ca use the programs have been
nearly continuous since the war,

and often new programs are start-

ed prior to completion of existing

ones, it is difficult to separate

those which could be considered

current expansion; however, the

ones which are presently in pro-

gress or nearly completed at the

various mills are as follows.

Gatineau Mill

At Gatineau in May 1954 the

initial steps were taken to prepare

for an increase in newsprint pro-

duction from 911 to 1,024 tons per

day. The whole program, which
is to be completed by the end of

1956, involves an expenditure of

$4,300,000 and provides for speed-

ing up two of the four paper ma-
chines. The work also entails the

necessary additions to the basic

pulp producing units, including an
additional digester for sulphite

production and two lines of hy-
draulic grinders for groundwood
production. Processing this extra

pulp required the installation of

Fig. 5. Extension
to the digester
building to house
six additional di-
gesters. The chip
bin had not yet
been installed.

additional screens, pumps, thick-

eners, washers, and other auxiliary

equipment.

Major improvements on the two
machines to be speeded up were
designed to permit operating speed
increases from 1600 to 1800 f.p.m.

Ali improvements were designed

for an ultimate speed of 2000
f.p.m. in case it was decided in

Fig. 6. To meet the time schedule, equipment had to be installed as con-
struction of the building progressed. The size of the sextuple effect evaporator
is indicated by the workmen on the scaffold (lower left). The hatches framed
on the roof make provision for future installation of new internai tubes for the
evaporators. Some of these tubes are shown before installation extending

through the top of one of the evaporators.

future to expand production fur-

ther. On the other two machines
minor improvements were includ-

ed to increase their speed from
1470 to 1600 f.p.m.

The basic design of paper ma-
chines has changed very little over
the years, but the speeding-up
process has necessitated refine-

ments and improvements in the

design of the many components
making up a machine, so as to
make them mechanically and hy-
draulically safe for operation at
higher speeds and increased ton-
nage rates. Consequently, it is not
unusual to find most of the com-
ponents of a machine progressively
replaced with improved types over
a j)eriod of a few years. At Gati-
neau the major improvements al-

ready installed or yet to be in-

stalled on the two lead machines
include new head boxes, decula-

tors, breast rolls, couches, heavy
duty presses. additional dryers,

amplidyne drives, mechanical
drive improvements, dryer evacua-
tion systems, calender improve-
ments, new reels, dry end beaters,

and new roll handling equipment.
Even the winder design had to be
changed, with a new machine
being provided for a maximum
operating speed of 6600 f.p.m. as

compared with the original winder
designed for 3000 f.p.m. maximum
speed.

Three Rivers Mill

At Three Rivers mill three
separate programs are currcntly

underway or nearly completed.

The first program. involving $1,-

700,000, is to be completed by the
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middle of 1956 and covers the

speed-up of two machines, includ-

ing No. 5 machine which although
originally designed to operate at

1200 f.p.m. has established new
world records by operating at high

efficiency consistently for a whole
year and at speeds in excess of

2100 f.p.m. Likc the 4-minute mile

in sport, this wás an unheard of

feat just a few years ago.

The major ehanges to accom-
plish this speed-up were new
pressure head boxes and deaerating

equipment, larger table rolls, new
heavy duty press rolls of larger

diameter permitting heavier load-

ing, a vacuum transfer to take the

sheet when it is weakest from the

couch to the first press, increased

drying capacity, increased vacuum
pump capacity, improved con-

densate removal equipment in the

dryer, improvements to the design

of mechanical parts of the drive,

and sectional electric amplidyne
drives.

A second program involving $2,-

000,000 is scheduled for completion
by the end of 1056 and provides

for machine improvements on four

paper machines. Again there are

new pressure head boxes, centri-

cleaners, improved dryer drainage,

new press sections, drive improve-
ments, and breaker stacks.

The third program, involving

$2,300,000 and also scheduled for

completion by the end of 1956,

provides for speeding up one
machine and includes a pressure

head box, centrieleaners, new press,

breaker stack, calender stack, and
an improved drive. This project

also includes additional ground-

wood pulp-producing and electric

power facilities.

As part of the above programs
two additional lines of super
grinders, each equipped with a

5000 h.p. synchronous motor, have
been provided, and this is typical

of the large demand for power

involved in most paper mills'

speed-up programs. Incidentally,

the present consumption of power

at the Three Rivers mill is ap-

proximately 100.000 h.p. The addi-

tional facilities provided for supply
of electric power include a new
12,000 kva. primary transformei-

bank and two new 7500 kva.
secondary banks.

With larger and heavier rolls in

the presses and calenders neces-

sitated by the higher speed, addi-
tional equipment had to be pro-
vided to maintain them so that
it was necessary to provide a new
roll grinder and a large double
spindle lathe scheduled for deliv-

ery late this year.

Dalhousie Mill

The current expansion program
at Dalhousie mill involves $6,250,-

000 and is scheduled for completion
by the end of 1956. It provides
for speeding up three paper
machines and the actual project
is divided into th?-ee parts, namely:
machine ehanges and mill addi-
tions; power and steam; and ship-

ping.

The mill was started up in 1930
with four machines which have a
trim of 218 in. producing 32 1b.

basis weight newsprint. The pro-
duction at that time was around
550 tons per day running at 1000
f.p.m. At the present time up to

January 1956, the same four
machines are running at 1625
f.p.m. producing about 825 tons

of news per day. This increase

in production was accomplished
by the addition of grinders and

Fig. 7. Looking
up through the
partially assera-
bled water cooled
walls of the 250,-
OOO-Ib./hr. power
boiler. Arrange-
ment of the tub-
ing to allow in-
stallation of a
tangential type
burner is shown
at the centre of
the picture.

THE ENGINEERING JOURNAL April, 1956 401



digesters and various changes and
additions to the screening and
pumping systems. Apart from
power, one of the major engineer-

ing projects to surmount was the

lack of fresh water. At present
the mill consumes about 19,500

U.S. g.p.m. of fresh water per ton
of newsprint produced, which com-
pares with up to 50,000 g.p.m.

per ton in other mills. This was
made possible by a program of

reclamation of water within the
mill and re-use of water in the

Fig. 9. General view of the new
machine room nearing completion
clearly shows the arrangement of the
roof trusses with provision for their
extension to houss an additional
paper machine.

process. Water which was sewered
when the mill started up, such as

from the vacuum pumps, was re-

claimed and used as dilution water
for the digester blows in the
sulphite mill.

Part of the speed-up program
involves increasing the production
of No. 2 paper machine 25 tons
per day by increasing the speed
to 1800 f.p.m. and this program is

just about completed. In design-

ing higher speed equipment for

this machine, a 2000-f.p.m. ulti-

mate objective was used. A grind-

er line was added and the refining

system re-located from the east to

the west end of the mill in order
to make room for additional coarse
screens and provide space for more

Fig. 10. Looking down through the
machine room, showing the sole
plates being installed for the side
frames of the paper machine. The
basement floor had not yet been
poured. Reinforcing steel projecting
through the floor (foreground) is to
take the drives for the various ma-
chine sections.

refiners and still have ali the re-

finers in one area for operating
purposes. Additional fine screens

were added in the screen room. A
new roll grinder is now being in-

stalled to take care of the acceler-

ated roll grinding schedule due to

the increased speed of the ma-
chines. On the machine itself a

pressure head box had been pre-

viously installed with a vacuum
deculator for deaerating the stock.

Larger table rolls have been in-

stalled increasing the size from 11

in. diameter to 13 in. diameter for

increased water removal. A 54 in.

couch had previously been in-

stalled. Heavier press framing for

the second press will be installed

shortly. The granite press roll on
the second press has been in-

creased from 28 in. to 36 in. to

improve water removal before the

dryers. This was done previous to

this program. Heavy duty rubber
covered stainless iron suction press

rolls were previously purchased for

the second presses of ali machines
to accommodate the heavier gran-

ite rolls and increased nip pres-

sures.

The drainage system of the

dryers will be changed starting in

March. This involves removal of

the present stationary syphon
pipes and steam joints and re-

placing them with revolving
syphons and new steam joints.

This will provide better dryer eva-
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cuation at the higher speeds and
improved drying with the same
number of dryers.

The original drives were re-

moved and new drives of the same
make installed. The mechanical

type of regulators with a master
shaft controlling each section were
removed, and the sections are now
controlled by carbon pile regula-

tors which are connected to the

machine electrically. The motor
horse powers were boosted to give

control of load variations at high

speeds.

A high-speed winder was in-

stalled in another building to act

as spare until such time as another

is received which will allow the
installation of both new winders
on the machines. The present

winders were bought for 3000
f.p.m. The new winders are good
for 6000 f.p.m. New 18 in. reel

bars were purchased to prevent
unbalance at high speeds and
snap-offs at the winder.

A more recently approved part

of the current program involves

increasing the speed of Nos. 3 and
4 paper machines to 1800 f.p.m.

This will increase the paper ton-

nage per day by around 50 tons

and make the total mill produc-

tion from the four machines about
900 tons. In designing new equip-

ment to be installed on these ma-
chines, an ultimate speed of 2500
f.p.m. was used, although sufficient

equipment is being bought at this

time only to get the two machines
to 1800 feet. The work is now

Fig. 12. Paper machine dryers partly
erected in the new machine room.

being engineered and ali heavy
equipment is on order for 1956
delivery.

In the sulphite mill a new
digester, an additional knotter

screen and an extension to the

present set of coolers are being
provided. In the groundwood mill

a new grinder line and hydraulic
system, sliver screen, primary fine

screen, secondary fine screen, tail-

ings refinei- and drainer, and a

decker are being installed. In the
general category a new air com-
pressor and an additional trans-

formei" bank will be required.

In order to reclaim more fresh

water for use in the mill a water
reclamation plant is contemplated.
A decision on the type and make
of machine has not been finalized,

but it will be of a capacity of

2000 U.S. g.p.m. with the provi-

sion that in the future another
2000 can be added. The water re-

claimed will be used for blow pit

dilution in the sulphite mill and
possibly for shower water on the
filters in the screen room.
On paper machines 3 and 4,

pressure head boxes and a decula-
tor for deaerating the stock will

be installed. The Fourdrinier will

be lengthened 10 feet increasing

the wire length from approximate-

[y 81 feet to 100 feet; 14 in. table
rolls will replace the 11 in. rolls.

Heavier press framing is required
for the second press. The dryer
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mmnm
Fig. 11. View of
one of the base-
ment substations
gives some idea of
the large number
of conduits need-
ed for electric
power supply and
control of the
paper machine.
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drainage system will be converted

from stationary to revolving

syphons.
Amplidyne drives will replace

the present drives. This involves

extensive changes on the ma-
chines, entailing the removal and
replacement of 11 drive motors
and speed reducers on each ma-
chine. The prime mover in the

basement is now a turbine with a

reduction unit and generator on
each machine. The new drive will

have a synchronous motor in the

basement coupled to multiple gen-

erators. one for each motor on the

machine, and it will also be
coupled to the reduction unit on
the steam turbine. In this way the

machine can be driven by the

synchronous motor electrically, or

it can work in conjunction with
the steam turbine carrying any
load the turbine cannot handle.

Because of the shortage of electric

power at this mill, it is necessary
to run the steam turbine utiliz-

ing the exhaust steam as a supply
for the dryers.

A jumbo reel is now being en-

gineered for No. 4 paper machine
which will allow rolls up to 60 in.

diameter to be wound as against

the present 42 in. This necessitates

a new crane to handle the heavier

rolls. A winder will be installed

on No. 4 paper machine capable
of 6000 f.p.m. w i n d i n g. New
heavier reel bars 18 in. diameter
are also being ordered to accom-
modate this speed.

When the mi!l was constructed,

power was obtained from the Gati-
neau Power Ccmpany at Grand
Falis on the Saint John River. To
supplement this power a 6000 kw.
back pressure turbine was installed.

There were four main boilers rated

at 85,000 lb. per hour each which
generated at 450 lb. pressure. The
6000 turbine exhausted at 125 lb.

pressure and this steam was used
for process. A 750 kw. generator

was installed for a standby. As
the capacity of the mill increased,

additional electric power was re-

quired. Also, due to the tre-

mendous variations in the power
delivered from Grand Falis caused
by there being msufficieht storage

of water to take care of dry
periods, a 10,000 kva. condensing
steam turbine and generator was
installed in 1936. Again in 1954
a 5000 kw. condensing turbine

was installed along with a 200,000-

lb.-per-hour steam boiler.

At the present time when pro-

ducing 825 tons of news per day,

N.B.I.P. requires 57,000 kw. to

run the mill. The average offer-

ing from Grand Falis is 33,000 kw.
and the balance is made up by
mill generation. This, however,
does not take care of offerings

from Grand Falis below 33.000 kw.
At these times it is necessary to

put purchased groundwood into

the system, which having already

been ground requires a relatively

small amount of power to process.

This operation is very costly, the

cost of purchased groundwood
being double the cost of mill-made
groundwood. This condition is now
being alleviated partially by a tie-

in with the New Brunswick Elec-

tric Power Commission, which is

just completing a transmission line

from Chatham to Dalhousie along
with associate transformers and
s w i t c h i n g. The Commission's
feeders will also be connected into

the 5000 turbine generator which

will be able to feed back to them
in case of an emergency. This
power will help reduce outside

purchases of groundwood pulp.

This in turn means more wood
will be used from the area which
will increase employment in the
region. It will also allow speeding

up of the machines to meet present
objectives w i t h o u t increasing

power or steam generating equip-

ment.
It is noteworthy that in the

very n e a r future the original

design capacity of Dalhousie mill

will be almost doubled with the

four paper machines originally

installed.

Dalhousie is a shipping port and
approximately 60 per cent of the

paper produced is loaded directly

on ships, the balance going by
rail. Up until the winter of 1955
the port was closed for five months
of the year as the Baie de Chaleur
was frozen over. In the winter of

1955 and 1956 the port was kept
open by paper company tugs which
break the ice and allow ships to

come in during the winter. This
was the first time in history the

port was kept open. This winter,

facilities were installed to pump
bunker oil into oil-burning ships.

Conclusion

These are a few of the more
important developments in Cana-
dian International Paper Com-
pany. Together they are a part

of a long-range plan to give in-

creasing economic strength and
stability to company operations,

to provide more complete utiliza-

tion of forest resources and greater

diversification of the products

made from these resources.

Seventieth

Animal General and Professional Meeting

Montreal, May 23-24-25, 1956

The advance program, published on pages 437-440, gives

details of the registration requirements, the teehnieal

sessions, and associated functions and social events.
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Industrial Power Distribution

J. R. Auld, m.e.i.c.

Supervising Engineer,

Power Services,

Du Pont Company of Canada Limited

Industrial power distribu-

tion has developed only

since the latter part of the

nineteenth century. The
author points out that en-

gineering foresight and
imagination are needed to

fit a modem distribution

system to the requirements

of any specific job. After a

general review, a particular

case is discussed as an
example, the installation

being that made in a

modern chemical plant of

which a general view is

seen above.

The subject of this paper is

industrial power distribution, and
in our modern world electricity is

its secret weapon. This was not al-

ways so. Less than 150 years ago

industrial power distribution did

not rate even a half-hour talk. It

consisted of a rough wooden shaft

and wooden g e a r s connecting a

windmill to a millstone. About the

middle of the 19th century the de-

velopment of the steam engine

brought a big change in industrial

power distribution and, by the end
of the century, inechanical power
distribution reached its p e a k.

Large and elaborate rope and belt

drives were used to enable a large

steam engine to drive a whole fac-

tory of textile machines. There are

some large belt drives in use even

today and I know a flour mill in

Montreal that is still driven by a
single motor and a continuous
rope drive.

About 1875 electric lighting was
first used in factories and the first

industrial power distribution sys-

tem of the kind we are going to

consider was installed. Even in

those simple days, engineers had
their troubles with new designs.

F. H. Ellis in a recent article6
tells

us that fires were caused by defect-

ive wiring in 21 of the first 63 fac-

tories insured by the Mill Mutual
Insurance Companies. Mr. Ellis

reviews the early progress of the

set of rules for safe wiring now
known as the National Electric

Code. The first formal set of rules

A paper to be read at the 70th Annual
General and Professional Meeting of The
Engineering Institute of Canada, Montreal,
May 1956.
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Fig. 1 (top). Low voltage radial system.

Fig. 2. High voltage radial system.

were published in 1893 and in 1896
the NEC first carne into existence.

Our own Canadian Eléctrica! Code
got many of its ideas from the
NEC. From the article by Mr.
Ellis it is easy to see why the fire

insurance companies had so much
to do with the first building wiring

code.

FROM EARLY DAYS

It is interesting to recall that the
first large scale electrical distribu-

tion system also dates back to the
eighteen eighties. It was in Decem-
ber 1880 that the Edison Illumin-

ating Company began installing

the first 6 steam engine driven
dynamos in their Pearl Street Sta-

tion. At the same time they started

laying 100,000 feet of cable under
the New York City streets for the
distribution of power.

Since 1880 tremendous changes
have taken placc in power genera-
tion and distribution, and elec-

tricity has b e e n the principal

means used for the purpose. This
talk is about schemes for distribut-

ing electric power in industrial

plants; not on wiring methods, but
concentrating on systems in

general and a s p e c i a 1 one in

particular.

Until about the late nineteen-
thirties the power distribution sys-

tem in most industrial plants fol-

lowed a fairlj7 simple pattern.

Power was usually distributed by
radial feeders at the voltage at

which it was used. In the larger

plants an intermediate voltage was
sometimes employed.

Just before the last war, when a
great number of new industrial

plants were being designed, studies

were made which indicated that
more economical distribution sys-

tems could be designed by using
higher voltages. Since then much
has been written on the subject of

industrial power distribution.

About 1943 the A.I.E.E. com-
mittee on industrial power applica-

tions developed and published a
very complete report1

. Although
many ideas and suggestions have
been published since, the funda-
mentais outlined in the report are
still the same. Many of the schemes
suggested in the A.I.E.E. report
and by other engineers have been
used to a very limited extent be-

cause of their high cost, and I

propose to review only six basic

systems. After a general review, I
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will describe in more detail an
actual system that only recently

has been placed in service. This
system has one or two special fea-

tures which, I think, will be of

some interest. In the single line

diagrams used to illustrate the six

basic schemes, ali circuit breakers
shown without isolating switches

can be assumed to be of the draw-
out type, although the draw-out
symbols have been omitted for the
sake of simplicity.

BASIC SYSTEMS

The first system to be considered
is shown on Fig. 1. It is the fam-
iliar low voltage radial feeder sys-

tem, the most economical for small

plants with 1 o a d s below about
1,500 kw. and which do not require

twenty-four hour year-round elec-

tric service. For large plants the

low voltage radial system, except
in special circumstances, will cost

more than some of the other types.

Even in a large plant, however, it

is simple to operate, and its main-
tenance cost is low. To make it

possible to add future load the
main sub-station must be designed
with extra capacity, and this adds
to the initial investment.
The second system, shown on

Fig. 2, is also a radial system but
a higher voltage is carried nearer

the load and a number of unit sub-

stations are used to step the vol-

tage down to the levei that is re-

quired for the plant motors. Where
power can be obtained at voltages

between 2,400 and 14,400 or even
up to 26,000, the high voltage

radial system is economical, its

voltage regulation is good, and
additions can be made readily

as required. The high voltage

radial system for large loads is con-

siderably cheaper than the low vol-

tage radial system, because the

small size single high voltage cable

costs much 1 e s s than the large
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number of large low voltage cables

required in the low voltage radial

system, and also because the low
voltage circuit breakers are cheaper
because much lower interrupting

capacity is required. The trans-

former cost in the low voltage

radial system may be lower (if no
future capacity is provided) , but
this is usually not enough to out-

weigh the other higher costs.

In the two systems already con-,

sidered no provision is made for

maintaining power service in the

event of a failure of a main circuit

breaker, transformer or cable. It is

necessary to shut the power off

completely to inspect or adjust the

main circuit breakers or transform-

ers. Provision for continuous elec-

tric service in a small plant operat-

ing on one or two shifts, and which
is closed down on week-ends and
perhaps also for a two-week vaca-

tion period is worth very little. In
fact, a more complicated scheme,
because it introduces more pos-

sibilities for accidents, would be

less satisfactory than the radial

type system in such a plant. How-
ever, in large plants and especially

in plants with continuous processes

in operation, it is necessary to con-

sider the economics of providing

means to service the electrical

equipment and supply at ali times

at least some electric power.

In the system shown on Fig. 3,

called the primary selective radial

system, additional equipment is in-

stalled in order to reduce the time

that power service must be inter-

rupted either due to faulty primary
breakers or circuits or for their

routine inspection and mainten-
ance. The additional còst of this

system can be checked with the

possible production losses and as

an insurance investment it may be
worthwhile.

A variation of the primary selec-

tive radial system is shown on Fig.

4. In this scheme, secondary ties

are provided to enable some load

to be carried from one unit-sub-

station to another in order to sup-

ply certain essential loads even if

a unit-sub-station transformer has
to be taken out of service. By using

the tie circuits to carry some load
under normal conditions, the extra

cost of this scheme is often small

and it can prove very useful some
night at forty below zero when a
ten-hour shutdown of such things

as unit heaters, boiler auxiliaries,

and so on would be very incon-

venient.

The tie connections also over-

come a feature o f the system
shown on Fig. 3 which is one of

its weak points from a safety

aspect. An objectional feature of

the system on Fig. 3 is that an
isolating disconnect switch may be
closed in on a faulty transformer
when its primary line is energized.

The switch may be damaged and
the operator hurt. To avoid this,

both Iines can of course be de-

energized during the switching
operation. However, if a low vol-

tage tie connection is installed, a
transformer can be checked by first

energizing it from one of the other
transformers through the low vol-

tage circuit breakers. A faulty

transformer wi!l trip one of the
low voltage breakers and warn the
electrician not to try to re-energize

the transformer by closing the
isolating switch.

A more elaborate system is

shown on Fig 5. This might be
called the Lincoln or Cadillac sys-

tem and it is designed to make it

possible for the electrical main-
tenance engineer to go fishing, at-

tend curling bonspiels and play
golf. If any item of electrical dis-

tribution fails or needs to be
inspected, a few switching opera-
tions will disconnect it from the
system, and when the mainten-
ance engineer returns he can repair

it or replace it. This system also

avoids those unpopular discussions

that often take place between the
maintenance department and the
production department when a
transformer or circuit breaker re-

quires an overhaul.

The above advantages are not
cheap. The initial cost may be 50
per cent more than the lowest cost

radial system; the operating losses

are higher; there is more equipment
to maintain; and more care is

Fig. 3 (top). Primary selective radial
system.

Fig. 4. Primary selective radial system
with secondary tie connections.
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needed to avoid accidents to main-
tenance mechanics. In spite of this,

the elaborate secondary selective

system or some modification of it

may be justified if power service

outages are very expensive.

It is obvious to everyone that

many variations of the five distri-

bution systems are possible and
many arguments have been put

forward as to the merits and de-

fects of the many alternatives. I

can think of breakers v. fuses and
disconnects; loop feeder v. radial

feeders; double throw isolating

switches v. two s i n g 1 e - throw
switches; overhead lines v. under-

ground lines; interlocked armoured
varnished cloth cable v. paper-

insulated lead-covered cable in

conduit; the frequency of 600 volt

cable failures v. those of 4,000 v.

or 15 kv. cable failures and so on.

There is one other really gold-

plated distribution system, called

the net-work. This system also

has several variations and it is

designed to give de luxe service.

To be economically justified it

should be backed up with an alter-

native source of power and be de-

signed to supply a process that

either is so simple that it requires

practically no service or that has
stand-by motors, lights and heat-

ers, etc, and can be operated con-

tinuously.

Figure 6 shows a primary-selec-

tive spot network system designed

to give uninterrupted service. Very
few Canadian industrial plants re-

quire or can justify this type,

which can cost from 60 to 75 per
cent more than a radial system.
We will now take a brief look

at an actual electrical distribution

system which has been in service

nearly three years. The system is

INDUSTRIAL POWER DISTRIBUTION

Dl AGRAM Ni 9

PRIMARY SELECTIVE
SECONDARY NETWORK SYSTEM

p rn
| i_j

;
rrrr

INDUSTRIAL POWER DBTRIBUTIO

Dl AGRAM N* 6

PRIMARY SELECTIVE

SPOT-NETWORK SYSTEM

X X XX

Fig. 5 (top). Primary selective second-
ary network system.

Fig. 6. Primary selective spot-network
system.

Fig. 7 (below). Power distribution at
the Maitland works.

r ML-
mi '

III

V......

T t

operating at the Maitland nylon

intermediates plant of the Du
Pont Company of Canada Limit-

ed, between Brockville and Pres-

cott along the St. Lawrence river.

The system was designed to

take care of the present load of

the plant and provide means for

expansion so that loads up to four

times the present load can be
added. The plant site is a large

one and the process is a continu-

ous chemical operation with very
elaborate automatic controls.

From the diagram of the Mait-
land works system, Fig. 7, the

main features of the system are:

(1) Power is obtained from the

HEPC at 44 kv.

(2) Two incoming lines have
been provided; one is for

emergency stand-by service.

(3) Four voltage systems are

employed in the plant.
Three-phase systems, using

13,000, 2,400, and 600 volts,

are used for main distribu-
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tion and motors. Lighting

is obtained from 240/120
volt single-phase systems.

(4) The m a i n transformers

have double voltage second-

aries. They are oil-immers-

ed, self-cooled, rated 7,500

kva., and designed so that

fans can be added to in-

crease their rating to 10,000

kva. when required.

(5) The system is essentially a

primary selective radial one,

with some emergency cross

connections at the 2,400

volt and 600 volt leveis.

A cost comparison was made
before any detail design was start-

ed between systems using different

distribution voltages. It was found
that a 13 kv. system would cost

no more initially than any other

[ower voltage system, and that it

would be much more economical
when additional load was added.

This choice proved a sound one
because before the actual design

was completed it was found neces-

sary to take care of about 3,000

kw. more load than the early plans

anticipated, and we are now plan-

ning on still other additions.

In the preliminary planning
stage the system was laid out as

a 13 kv. primary selective system,

and unit sub-stations were to be
used to supply 2,400 volt and 600
volt power where needed. When
the actual loads and the building

locations were known it was found
possible to locate the main sub-

station close to the power house.

Several large 2,400 volt motors
were to be located there. The
pump house, where three large

motors were to be installed, was
close enough to the power house

Fig. 8 (top). The main sub-station
seen from the power house roof.

Fig. 9. Main sub-station from in-
coming line side.

Fig. 10 (below). Main control switch-
board.

ao
gj oa
i i

B r

to make it feasible to supply 2,400

volt service directly from the pow-
er house. A comparison indicated

that a considerable sum would be
saved by eliminating 13/2.4 kv.

unit substations at the pumphouse
and power house and using, in-

stead, double voltage secondaries

in the main transformers. The 2,-

400 volt switchgear was somewhat
more expensive due to the higher
interrupting rating required but

the elimination of transformers

more than made up for this added
cost. Double voltage secondaries

in the main transformers in the

ratings used, cost about 5 per cent

more than standard units would
cost.

A disadvantage of double volt-

age secondaries in the main trans-

formers is that a future increase

in plant load may have a ratio of

13 kv. to 2,400 volt load which is

not the same as the capacity pro-

vided in the transformers. In
other words, the 2,400 volt load
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Fig. 11. Double end-
ed 2400/600 volt unit
sub-station in the
power house.

To improve reliability, simplify

maintenance, and make line work
safer, the two 13 kv. circuits are

on separate polés throughout the
plant. The 2,400 volt circuits have
also been kept separate as much
as possible.

The two main 44 kv. circuits

are also on separate polés for most
of their length. The 44 kv. circuit

now used for emergency service

was installed before the plant was
built to supply power for construc-

tion, and it has been retained.

I think it is clear from this brief

review of an actual distribution

system that the old adage "cir-

at the powerhouse might grow so

large that the 2,400 volt windings

of the main transformers would

be overloaded while considerable

capacity existed in the 13 kv.

windings. If this situation devel-

ops, it is planned to install a 13/2.4

kv. unit sub-station at the pump-
house, change the existing 2,400

volt lines that feed the pumphouse
to operate at 13 kv., and thus

transfer load from the main trans-

formers 2,400 volt windings to the

13,000 volt windings. This same
change may be required if a large

increase in pumphouse load has

to be made.

Due to the large area of the

plant site, additional load may be

added from time to time. To take

care of this, three provisions were
made. Main transformers some-
what larger than the estimated

load were obtained; provision was
made for adding fans to the main
transformers to increase their

rating to 10,000 kva.; large enough
primary switching equipment was

Fig. 13. Out-door unit sub-station,
13 kv./600 volt, 1500 kva.

Fig. 12. 13-kv.
polés and cir-

cuit.

installed, and sufficient space was
left, so that 2 additional 10,000

kva. main transformers can be
added. These provisions increased

the cost above the bare minimum
required by about 8 per cent.

Because of the importance of

uninterrupted water, steam, and
compressed air service, dual elec-

tric supply is provided for the
pump house and power house.

cumstances alter cases" is very
true. Engineering foresight and
imagination are needed to fit a dis-

tribution system to the require-

ments of any specific job. It is

also evident that the six funda-

mental systems serve as a very

good base on which to start the job

and much time can be saved in

using them for this purpose.

Figures 7 to 16 illustrate the

actual installation at Maitland.

COSTS

Since money is very important

in ali engineering work a paper of

this sort would not be complete

without some reference to costs.

I will now give you some approxi-

mate unit cost figures for the sys-

tem we have just been consider-

ing.

The approximately unit costs

include equipment, foundations,

ducts, cables, fences, etc, labour,

construction overhead costs, and
the cost of engineering.

(I) Main out-door sub-station

15,000 kva.: $ 14/kva.

When required, fans can be

added to the transformers;

the sub-station rating will
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be increased from 15,000

kva. to 20,000 kva. and the

cost reduced to $11.50/kva.

(2) 2,400 volt switchgear in-

cluding control relays for

out-door circuit breakers:

$ 12/kva.

(3) 2,000 kva. double ended

2,400/600 volt indoor sub-

station: $ 25/kva.

(4) 1,500 kva. single ended 13

kv./600 volt outdoor sub-

station: $ 23/kva.

(5) 13 kv. single circuit over-

head lines: $ 5/ft. 13 kv.

single circuit underground
lines: $ 20/ft.

(6) Cost of complete distribu-

tion system not including

wiring in the buildings:

$ 50/kva.

(7) Cost of wiring in the build-

ings: $ 30/kva.

SELECTING A SYSTEM

I will conclude with a recipe for

selecting an industrial power dis-

tribution system.

First. Obtain a list of the

motors, heaters, and áreas to be

lighted, as early as possible. Even
if the list is not exact or complete,

estimated sizes can be used at first

to fill in the unknowns.

Second. Estimate the expected

kva. and kw. maximum demand
load that will be required during

the first, fifth, and tenth year.

Third. Make a plan of the plant

showing the approximate location

of the larger motors, the motor
control centres or power distribu-

tion paneis.

Fourth. Find out from the pow-
er company what voltage they will

use to supply your load.

Fig. 15. Conduit on the pipe bridge.

Fig. 16. Motor control unitin one of
the process buildings.

Fig. 14. Rectiíier sub-station.

Fifth. Decide whether continu-

ous power supply service is eco-

nomically desirable. (You may
have trouble with this one.)

Sixth. Draw two or three single

line diagrams similar to Figures 1

to 6. One may be a low voltage

radial feeder type, the second a

high voltage radial feeder, the third

one of the more elaborate types.

The equipment ratings, the line

sizes and lengths, and the future

additions can be added to each
diagram. With this information an
approximate estimate of the pre-

sent and future cost of each sys-

tem can be made.
The estimates, together with a

tabulation of the merits and dis-

advantages of each system, should
make it possible to select an econ-

omical and satisfactory industrial

power distribution system.
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Construction of a

New Cement Plant at Edmonton

W. Rutherford, m.e.i.c.

The great construction

programs that have devel-

oped in recent years in

Canada have placed heavy

demands on the cement

industry, which has had to

expand to meet the situa-

tion. This paper deals with

the construction of the new
cement plant of the Inland

Cement Company Limited,

at Edmonton, Alberta.

Cement is produced by
thoroughly mixing calcareous and
argillaceous materiais and burning
the mixture to form a clinker of

silicates and aluminates of lime.

This clinker, when ground with no
additions except gypsum, is known
as Portland cement.

Calcareous materiais usually oc-

cur as marble, limestone and chalk,

whereas argillaceous materiais oc-

cur as clay and shale, these form-
ing the main sources of cement
making materiais.

This definition varies in detail

for diíferent countries, but in gen-

eral principie remains as above.
The use of the term "Portland" is

not patented and refers only to

the original description of the

properties of concrete made from
this cement, which was said to be
equivalent to English Portland
stone.

The first successful work on this

subject was done by Vicat, in 1813,

who made cement clinkers by
burning mixtures of lime and clay.

Subsequent researches have only

confirmed his experiments with al-

terations in detail.

Apart from the general raw
materiais mentioned above there

are a number of additives which
are used. Iron oxide is added to

the raw materiais to act as a flux

in theburning zone of the kiln and
thus allow the combination of lime

with silica and alumina at a lower
temperature than it would without

the addition of this material. Sand
is also added to raw materiais

when they are deficient in silica.

Gypsum is added to the clinker

when grinding it to cement as it

has the property of fixing the set-

ting time of the final cement to

comply with standard specifica-

tions. Though there are other addi-

tives, the above are the most usual

in cement manufacture.

Not ali lime, silica and alumina
bearing materiais are suitable for

cement manufacture because they
contain impurities such as mag-
nesia, phosphates etc. which would
cause the cement to have unsound
properties. The former impurity
can be present in cement in quan-
tities of about 3 per cent without
harmful effect and, in the factory

which is the subject of this paper,

adequate controls are imposed to

maintain the percentage below this

value. Excessive sulphate in the

raw materiais or fuel must be
avoided, because when burning
takes place in the kiln the sul-

phate is broken down into sulphur

dioxide and sulphur trioxide which
form, on combination with water,

hydrosulphurous and sulphuric

acids respectively. These acids

have a highly corrosive effect on
the metal parts of the kiln back
end equipment.

MANUFACTURING PROCESS

The limestone for the cement
factory comes from a deposit out-

cropping in the Rocky Mountains
near Cadomin, Alberta, adjacent

to an existing railroad track. The
quarry has been opened by extend-

Fig. 1. Site of the primary erusher
at Cadomin (left) with formwork for

Ioading bay. Right, secondary erusher
under construction.
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ing a bench from the crusher
building, running north on the
limestone deposit to form a face.

This stone is blasted to bring down
a large quantity of limestone at

one time.

A bulldozer is used to push the
broken rock down the bench into

a gyratory crusher, which has a

maximum capacity of 1400 tons
per hour when crushing stone to

IY2 inches and down, and a mini^

mum capacity of 270 tons per hour
when crushing to 4 inches and
down. Fitted to this crusher is a
hydraulic system known as a

"hydroset" which functions in two
ways, firstly to act as a cushion
against the effects of any uncrush-
able material passing through the
machine and, secondly, to raise or
lower the crushing head when ad*
justing the size of the crushed
stone to be delivered from the
machine.

The hydroset system is built

around a hydraulic accumulator
which is provided with a neoprene
membrane filled up on one side

with nitrogen at 700 pounds per
square inch and on the other side

with oil. When a piece of tramp
iron enters the crusher, the move-
ment of the crushing head will

cause the oil pressure to increase
above the nitrogen pressure, so

that oil will flow into the accumu-
lator, compressing the nitrogen and
give a cushioning eífect to the
shock on the crusher. After the
tramp iron has passed through, the
crushing head will return to its

original position.

To vary the size of the crushed
stone a separate oil pump has been
provided, which either pumps oil

into or from a hydraulic cylinder
at the base of the crusher shaft,

thus raising or lowering the shaft
of the crushing head relative to
the skirt of the crusher.

This crushed stone is dumped
from the stone box of the crusher
to an inclined troughed belt con-
veyor, which transports it to a
loading bay alongside the railroad

track where it is discharged into

railcars.

No outside power supply is

available at Cadomin and, there-

fore, a small power station has
been installed in the basement of

the crusher building. The equip-

ment consists of a 350 kva. diesel

generator set to carry the main
electrical load when the crusher
and inclined belt conveyor are in

operation, and a 20 kva. diesel

generator set to carry the electri-

cal requirements of thè auxiliary

loads, such as heating, lighting and
water supply.

An electrically driven overhead
crane traverses the full length of

the crusher building and is primar-
ily installed to deal with the lift-

ing of heavy crusher parts for

maintenance. It is possible to lift

any one of these crusher sections

out and deposit it on the ground
floor of the crusher building, as

removable wooden paneis have
been provided over the crusher
and sections of the upper concrete
floors have also been provided
with similar paneis. This is done
to avoid the over-stressing of sus-

pended concrete floors by heavy
loads.

Ali the equipment using fuel in

this crushing plant has been de-

signed for diesel oil, for which
storage is provided in two above
ground tanks on the south side of

the crusher building. The oil fuel

piping is arranged so that a rail

tank car can be offloaded through
two pumps on the lower floor of

the loading bay. The pumps can
deliver to the main storage tanks
or, alternativety, to a high levei

service tank under the roof of the
crusher building. Oil is distributed

from this tank by gravity to ali

the equipment.
Sufficient water for cooling and

domestic use is taken from a 40
feet deep water well, about 150
feet to the west of the railroad

track, which on test delivered 75
gallons per minute. The McLeod
River, which runs from south to

north on the west side of the
crushing plant, can supply addi-

tional water if required in the sum-
mer, but its utility in the winter
is doubtful because of icing.

The cement plant requires about
500 tons of crushed limestone per
day to maintain its normal output

Fig. 2. Kiln dust cyclone collector
(left); kiln chimney and slurry storage
basin (right).

of cement and the crushing plant
is capable of producing this
amount of stone in a very short

period of each day.

The reason for installing such a
large capacity machine is to insure

the cement plant against interrup-

tion of limestone supplies by incle-

ment weather, or stoppage of rail

transport. D u r i n g the fali the
crushed limestone storage bin will

be filled completely to provide
three months' reserve of stone and,
if deliveries from Cadomin are

stopped due to heavy falis of snow,
the manufacture of cement may
still proceed until Communications
are restored. When conditions re-

turn to normal the crusher will be
worked to its full capacity for as

many hours per day as are neces-

sary, not only to supply 500 tons

per day of crushed stone to keep
the plant in operation, but also to
fill up the depleted crushed lime-

stone storage bin as soon as pos-
sible as an insurance against any
other interruptions.

The railcars transporting the
crushed limestone from Cadomin
to the cement plant site are of the
standard ore carrying type, with
hopper bottom openings. These
cars arrive at the cement plant
sidings in Edmonton and are

hauled to the feed track hopper of

the secondary crusher at the south
western part of the site.

This crushing section of the
plant is built round a hammer-
mill of the central feed reversible

type, which is rotated clockwise or

anti-clockwise usually for periods

of 16 hours in each direction, to

obtain the most satisfactory service

from the machine.
The limestone cars discharge

into the track hopper below rail

levei, which is provided with a
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chain curtain, vibrating feeder and
stone box delivering to an inclined

belt conveyor, which in turn feeds

the hammermill. A d.c. magnet is

installed at this conveyor head to

remove tramp iron before the

stone goes throngh the hammer-
mill; incidentally, this machine has
a conventional type tramp iron

pocket provided to take care of

any iron escaping the magnet.
This crusher is installed in a

reinforced concrete pit covered in

by a building. At ground levei

there is a bag filter type dust col-

lector and induced draught fan,

exhausting and cleaning the air

discharged from the hammermill.
On the íirst basement levei the

hammermill and electrical equip-

ment are installed and, at the low-

er basement levei, the crushed
stone is discharged through a

hopper to a belt conveyor system,

which delivers to a crushed lime-

stone bin in the storage hall, or

direct to crushed limestone feed

bins in the grinding area, using a

standard belt tripper.

This crushing plant is also used
for crushing rock gypsum and the

only difference in operation is that

the material passes straight

through the tripper and along to

the east end of the last conveyor,
where it falis into the gypsum
storage bin.

Clay, the other major raw ma-
terial, is dug from the company's

property at the cement plant site

in Edmonton, and is trucked to

a grabbing pit in the western
gable end of the storage hall. A
10-ton travelling crane grabs this

clay from the grabbing pit and
deposits it in a storage bin. Other
raw materiais received at this

grabbing pit are sand, ferrous com-
pound, and additives for special

cements, ali of which are dealt

with in the same way as for the
clay.

The storage hall when full of

material provides a reserve against

breakdown, maintenance and other
unforeseen events and allows the
cement plant to operate continu-

ously, providing these interrup-

tions are not of too long a dura-
tion. The storage hall is 105 feet

wide, 570 feet long and 68 feet

high, and is divided into storage
bins by reinforced concrete retain-

ing walls averaging 25 feet in

height, though in places these
walls are increased to 42 feet in

height. The travelling crane covers

the whole length of this storage

hall, moving raw materiais and
clinker from their storage bins to

the feed hoppers over the grinding

mills at a sufficient speed to keep
these units in full operation. This

crane is also used for trimming
the raw materiais within the stor-

age bins when not feeding the

hoppers, or in use at the grabbing

pit on the western end of the stor-

age hall.

The preparation of clay slurry

is the next stage in the process
and this is done in a clay washing
section at the south western end
of the storage hall. Clay is fed

into a clay hopper by the storage
hall crane, from whence it is

dumped into a washmill.
The washmill consists of a rotat-

ing steel framework from which
are hanging chains and heavy cast

iron harrows, which thoroughly
mix clay and water together until

ali the clay is broken down and
finally suspended to form a slurry

containing 50 per cent water. The
washmill tank, constructed in re-

inforced concrete, is lined with
granite blocks to protect the con-
crete from abrasion. Insoluble
material, gravei and stones left at
the bottom of the washmill tank
after the suspension of the clay in

water is raked out into a gravei
pocket at the side of the washmill
for disposal. Alongside this pocket
a washwater pump is set up for

cleaning out the tank.

The finished clay slurry is dis-

charged from the washmill into a

sump from whence it goes by pipe-

line to a suction header of the

pumps under the slurry tanks.

These pumps deliver this clay

slurry to any one of the clay

slurry tanks.

Fig. 3. Construction of
the cement silos: left, ex-
cavating piles; right, slid-
ing forms in position.

Fig. 4. During construc-
tion of the cement silos a
mass pour of 650 cu. yd.
was carried out.

Eight slurry tanks have been
built in one bloek, ali 69 feet in

height, four being 17 feet dia-

meter and the other four 24 feet

diameter. The method of oper-

ating this storage is to reserve six

of the tanks for slurries of differ-

ent chemical compositions, one for

use as a blending tank for finished

slurry and one as a spare tank for

cleaning and maintenance. This
gires great flexibility in prepara-
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Fig. 5. Lifting a section of the kiln, at the east end.

tion of finished slurries of differ-

ent chemical compositions requir-

ed for burning various types of

cement in the rotary kiln.

The slurries in these storage

tanks must be agitated in order

to maintain the finely divided raw
material in suspension, and this

agitation is effected by vertical

compressed air lines in each of the

tanks. Two rotary air compressors.

each with a capacity of 336 cubic

feet per minute, at 100 to 60

pounds per square inch, have been
installed adjacent to the tanks

delivering compressed air through
air storage tanks to a distribution

header under the slurry tanks.

The individual air lines to the

storage tanks and slurry blending

basin are valved at this place

which is convenient for operating

the blowing of these tanks.

There is a piping reticulation

arranged so that clay slurry made
in the washmill can be pumped
to the slurry tanks, or direct to

the wet mills; the slurry can be
transferred from one tank to an-

other, or pumped to the two wet
mills from any two slurry tanks;

the slurry can be pumped from the
wet mills to any of the slurry tanks,

and cross-connections make it pos-

sible to pump these slurries from
one tank to another or from any
tank to the slurry storage basin or

even to the kiln feed tank direct.

This complex piping system in-

volves the use of nine slurry

pumps and 100 rubber diaphragm
slurry valves. The valves are spe-

cially designed for viscous fluids

such as slurries and consist essen-

tially of a rubber diaphragm which
is pressed against a machined face

on the bottom of the valve body
when shut; when open the slurry

passes between the flexible dia-

phragm and the valve body. This
type of valve is eminently suitable

for handling viscous fluids of this

nature.

The pumps are specially design-

ed to handle slurry and have a
water connection for cleaning out
the pumps after use. There is an
easy adjustment on each pump for

placing the impeller casing in the
correct position to achieve the
right clearance after wear takes
place by passage of the slurry

through the pumps. As an experi-

ment three of the pumps have
been rubber lined to ascertain

whether the abrasive effect can be
overcome or lessened.

As there are two slurry lines to

and from the slurry mills it is pos-

sible to deliver and discharge

slurries of different chemical com-
position before and after grinding.

Crushed limestone, sand or fer-

rous oxide is placed in feed hop-

pers in the storage hall by the

travelling crane. These materiais

are proportioned by automatic belt

feeders which discharge to inclined

belt conveyors feeding into the

mills. Slurry or water is intro-

duced at this place to the two
mills.

The two slurry mills are identi-

cal two compartment attrition

mills fitted with cast iron liners

and carrying a heavy bali charge.

Each mill is driven by a 900 h.p.

180 r.p.m. synchronous motoi
through a magnetic clutch and
countershaft to a pinion which
engages a spur wheel fixed to the

mill shell which rotates at a speed

of 18 r.p.m. The two mill motors
and switchgear are completely

shut off from the rest of the equip-

ment in the millhouse, and a ven-

tilating fan is installed to inducc

a positive air pressure in the

motor room which prevents dust

from entering and causing damage
to the motor bearings and switch-

gear.

The slurry is discharged from
the mills into concrete sumps and
is pumped back to the storage

tanks.

The next stage in the process

consists of drawing off finished

slurry and discharging it by grav-

ity or pumping into the slurry

storage basin on the north-western
area of the cement plant. This
basin is a cylindrical concrete tank
with clay bottom, constructed be-

low ground levei, 70 feet in dia-

meter and 18 feet deep. In this

storage tank three to four days"

kiln capacity of slurry is held and

mixed to make it thoroughly

homogeneous before feeding it to

the kiln. An agitator is installed

in this tank which uses a combin-
ation of air and mechanical agita-

tion to mix thoroughly the finely

divided raw materiais suspended
in water. A steel structure bridges

the tank and carries a geared drive

to which is fixed a hollow central

vertical drive tube, guided at its

lower end on an adjustable step

bearing. Attached to the tube are

blades raking the bottom of the

tank which agitate settled raw
material. At one position about
halfway along each of the blade

arms, air lift tubes are fixed ver-

tically to scoop the solids off the

tank bottom and raise them to the

top surface of the tank, thus set-

ting up a circulatory motion and
agitating the slurry. Auxiliary air

nozzles are spaced along the blade

arms providing vertical air agita-

tion over the complete tank bot-

tom with each revolution of the

agitator. The combination of me-
chanical and air agitation ensures

that the contents of the tank are

circulated continuously with no
dead spaces. It is interesting to

note that the nozzles on the blade
arms contain circular discs of

porous tile, which diffuse the air

as it passes into the slurry, and
also prevent the slurry flowing

back into the air pipes when the

air pressure is off.

Slurry, completely homogenized,
is drawn off through a pumping
pit alongside the storage basin
and discharged to a ferris wheel
slurry feeder above the feed end
of the kiln.

The rotary kiln is one of the
most important sections of the
cement plant because it is in this

furnace where the chemical change
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takes place, converting slurry to

cement clinker. The kiln is a steel

tubular shell 340 feet long and 11

feet diameter made from steel

plate about 1 inch thick. This

shell is supported on five water-

cooled kiln bearings and has a

slope of 1 in 32 from the feed

end to the discharge end. The
piers supporting this kiln are con-

structed in concrete, four of thern

being solid whilst the central drive

pier is hollow to house the motor
control centre for the electrical

equipment of this section of the

plant. This same pier carries the

kiln drive mechanism and thrust

bearing for the kiln. It is interest-

ing to note that a stand-by gaso-

line motor normally disengaged

from the kiln drive by a claw

clutch is installed here in order to

drive the kiln when a breakdown
in power occurs. This emergency
drive is necessary because the kiln

would be seriously damaged by
unequal temperature strains if

allowed to remain stationary.

At the feed end of the kiln for

a length of 56 feet a chain curtain

is installed to lift the slurry where
its moisture is removed by the

exhaust gases.

The kiln is lined completely

with material, which in the burning

zone is a 70 per cent alumina fire-

brick, followed in turn by 40 per

cent alumina firebrick, castable

refractory and common red brick

at the feed end. The care and
maintenance of the firebrick lining

of the kiln is of great importance

in the efficient operation of the

cement plant, because the high

temperatures generated in the

burning zone can cause fluxing of

the firebrick, and it is usual prac-

tice to develop a protective coat-

ing of clinker. The kiln can then
be run for a considerable period

without renewal of the lining. As
there is a minimum loss of pro-

duction of two days for even
partly relining the kiln, it can
mean a loss of production of about
1,000 tons of cement and, there-

fore, the importance of protecting

this lining cannot be too greatly

stressed.

Natural gas with a low sulphur

content and a calorific value of

980 B.t.u. per cubic foot is used
for firing the kiln. A 15 p.s.i. gas

supply to the kiln is provided with

a control valve which shuts off the

gas if the pressure in the line

builds up above 17 p.s.i., thus pro-

viding a safety measure against

overheating the kiln. The primary
air for combustion is supplied in

the normal manner by means of a

blower and the secondary air

comes from the cooler where it has

already been preheated in cooling

the clinker.

The clinker falis from the kiln

into the throat of an air quench-
ing cooler installed in a concrete

pit below ground levei. This cool-

er consists of an inclined grate

with alternate rows of fixed and
moving grate castings, which cause

the clinker to move downwards to

the end of the, cooler in a bed of

even thickness. The cooling is

accomplished by passing air

through the clinker bed on the

grates and the principal condition

to be observed is that the depth
of the clinker bed on the grate and
the fan pressure should be such

as to cause the fan to operate at

its correct static pressure. The use

of a bed of insufficient thickness

results in a small resistance to

air flow, thus delivering a quantity
of air in excess of the designed

value which could overload the
cooler vent stack. Because the
clinker may vary in size, the tem-
perature of the clinker may
change, and the rate of delivery

may vary, it is necessary to have
bed speed control of the cooler.

This is done by hooking up a
thermal couple above the clinker

bed with the variable speed drive

on the cooler grates. Dampers
are also installed on the cooler fan

ducts to control the supply of

air to the underside of the inclined

grate.

Part of this preheated air passes

upwards and into the kiln as sec-

ondary air, thus reducing the fuel

consumption. Air which is in ex-

cess of kiln requirements is ex-

tracted through a dust collector

by an induced draught fan and
discharged through the cooler vent
stack.

Exhaust gases from the kiln pass

through a highly efficient dust

collection plant, consisting suc-

cessively of mechanical cyclones

and electrostatic precipitators to

an induced draught fan and kiln

chimney. This is an elaborate and
costly dust collection system which
the company considered advisable

to install in view of the proximity
of the plant to the City of Ed-
monton. This equipment is arrang-

ed so that half the mechanical
cyclones and half the electrostatic

precipitators can be shut off for

maintenance, whilst the exhaust
gases pass through the other half

of the dust collection plant. The
dust is removed from the collecting

electrodes by a mechanical rapping
system and discharged into hoppers
and carried to the south side of

the kiln building by screw con-

veyors, where it is discharged into

trucks for disposal.

A control panei for the kiln and
cooler is located near the discharge

end of the kiln on the firing plat-

form in a convenient position for

inspection by the kiln burner. The
panei has ammeters indicating the

operation of motor drives, tem-

perature and gas analyses record-

ers for various points on the kiln,

bed speed control of the cooler,

and remote controls to operate

dampers, fuel consumption, quan-

tity of combustion air, slurry feed,

and kiln speed. This control panei

Fig. 6. Construction of the slurry silos with sliding fornis.
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Fie. 7. Slurry silos and kiln looking north from the secondary crusher.

is set up to make immediate cor-

rections to any one of these vari-

ables for correct operation of the

kiln.

Clinker is normally discharged

from the cooler at a temperature

of 140° F. to an inclined grizzly

where the smaller pieces pass

through to two drag chain con-

veyors. Any oversize clinker on

the grizzly is pushed into a clinker

breaker of the hammermill type

which breaks up these pieces and

throws them back to the inclined

grate for further cooling.

The clinker is then conveyed by
the two drag chain conveyors and

bucket elevators to the clinker bin

in the storage hall.

One of these drag chain con-

veyors is reversible and can dis-

charge to another bucket elevator

and thence to a swivel conveyor

on the northem exterior wall of

the kiln building, in order to dump
clinker outside if the clinker bin

in the storage hall is completely

filled. This outside store of clinker

can be returned to the storage hall

when space is again available by
feeding it into a hopper at ground
levei to the other drag chain con-

veyor which feeds only toward the

clinker bin. This system is now
being moved to build the plant

extension.

The next stage in the process is

to abstract gypsum and clinker

from the storage hall and place

them in feed hoppers discharging

into automatic belt feeders

which proportion the materiais

being fed into the two cement
mills. These cement mills are

similar to the slurry mills, except

that in this case the grinding is

dry. The cement passes out of the

south end of the mills and is dis-

charged into screw conveyors,

which in turn convey the ground
cement through bucket elevators

to air separators which apart from
their primary function of grading
the cement particles have an
important function in cooling of

the cement through continuous
injection of cold air during grind-

ing, thus lessening the possibility

of dehydration of the gypsum
which is the main cause of flash

setting.

These separators receive the
cement by gravity into a cone and
rotating distributing plate hub,
which gives the cement particles

a centrifugal force outward
through the hub ports to the lower
distributing plate. The centrifugal

force on these particles increases

as they move farther from the

centre of rotation until the edge of

the plate is reached, at which
point there is a separating zone.

The larger particles are thrown
further out, but as their centri-

fugal force decreases they begin

to fali by gravity into a tailings

cone, and are returned to the feed

end of the mills for further grind-

ing. The finer particles are re-

tarded in their outward path due
to their lower centrifugal force

and are lifted by an ascending air

current, induced by the main cir-

culating fan, to the selective zone
where the lighter particles are

easily lifted by the ascending air,

whereas the heavier particles have
passed beyond the path of this air

and settle out to join the other

oversize material for regrinding

in the mills.

The dust generated in grinding

is taken from the discharge end
of the mills to two dust collectors

and the cleansed air discharged to

atmosphere, whilst collected ce-

ment dust is delivered by pipeline

to the feed hoppers of the transport

pumps. Each mill is completely
separate with its own dust collec-

tor, air separator, pump and com-
pressor, so that two types of

cement can be ground at one time.

The transport pumps are made
from a short length of cast-steel

screw conveyor rotating at high
speed in a totally enclosed casing.

The cement is fed into the casing

at the inlet of the spiral and dis-

charged into a pipeline at the re-

mote end; when discharging it is

thoroughly mixed with compressed
air through a perforated ring and
the aerated cement flows at 45 feet

per second along a pipeline. A
great advantage of this type of

conveying is that there is no dif-

ficulty in transporting through a

vertical line. The pipelines in this

case are above ground from the

millhouse until they come to the

main road, where they cross in a
covered concrete trench to the
cement silos.

The cement silos are part of the
storage and shipment section of

the plant which is located in the

south-east corner of the site. This
section is adjacent to the railroad

track to facilitate the loading of

railcars, either in bulk or with
bagged cement, and on the north
side a large paved area in the
shape of a circle is being provided
for road transport either to load
cement in bulk from under the
silos or to receive bagged cement
from the bagging plant. In this

way the plant is completely flex-

ible for delivery of cement to cus-
tomers.

The two cement transport lines

from the mills carry the cement to
the roof in a space between the
silos. At roof levei the cement is

piped to any one of the six silos.

A dust collector with interconnect-
ing piping to each silo is installed

to remove the cement dust in the
compressed air which is discharged
to atmosphere from the cement
silos.

There are six silos, each 113 feet

high by 24 feet diameter so that a
number of kinds of cement can be
stored at one time.

Each of the six silos has three
nozzles at the hopper bottom, one
of which delivers to a telescopic
chute beneath the silos for bulk
loading of cement to road trans-
port, the second delivers to air

slide conveyors for bulk loading of

railroad trucks and the third to
air slide conveyors for delivering
the cement to the bagging plant.
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The air slide conveyor consists

of a lower channel forming an air

chamber and an upper channel for

cement; the upper surface of the

air channel is made from porous
fabric and the air passing through
the fabric fluidizes the cement
above sufficiently to allow it to

flow by gravity. As the fali re-

quired is about 8
o

, the loss in head
required to install these conveyors
is not excessive and, because an
ordinary blower of low horse-

power is required, the unit is

economical in operation.

The bagging of cement takes

place in a six storey building at

the north side of the silos. The sys-

tem adopted is to carry the cement
in a bucket elevator to the top
floor, where it passes through a

screening screw conveyor to re-

move oversize particles from the
cement. The cement is then dis-

charged into a cement surge bin

over a bagging machine where the

paper bags are filled. The filled

bags are then distributed to road
or rail by bag slides, belt conveyors
and chutes as necessary. In the top
storey of this building a dust col-

lector removes dust from the air

before discharging it to the atmos-
phere. This latter section com-
pletes the description of the
cement making machinery.

ÀUXILIARY SERVICES

A block of offices has been built,

together with a separate modern
laboratory complete with ali neces-

sary equipment to carry out tests

on raw materiais, cement clinker,

etc, to standard specification.

A workshop and stores building

with overhead cranes in each of

the two bays has been built ad-

jacent to the railroad sidings to

accept mechanical and electrical

stores, and at the same time pro-
vide working area for mechanical
and electrical rnaintenance, with
an oil store and carpenters shop.

A scale-house has been con-

structed adjacent to the main en-

trance of the plant with a track

large enough to accommodate the
largest prime-mover and trailer at

present in use. This will be used
for check weighing of trucks at

entry and exit from the plant.

A standard water supply from
the City of Edmonton has been in-

stalled, but because the water has
a minimum pressure of 30 p.s.i.,

two centrifugal pumps have been
installed on the supply line to

boost the water pressure if re-

quired to the elevated storage tank
at the top of the slurry silos. This
storage tank has a capacity of

104,000 imperial gallons and forms
a reserve of 75,000 gallons for fire

protection, the remainder being
made available for process water.

These water pumps have a capa-
city of 800 gallons per minute
against a head of 100 feet and can
be used if required for boosting
the fire line through a by-pass.

A natural gas supply to the
cement plant is delivered at a pres-

sure of approximately 200 pounds
per square inch to a gas prepara-
tion room located near the east

end of the kiln house. The gas is

reduced in pressure, first to 75
p.s.i. where it is measured and,

secondly, to 15 p.s.i. at which pres-

sure it is delivered to the rotary
kiln for burning clinker. A further

reduction to 7 inches of water
gauge is made for heating the fac-

tory buildings.

The electric supply to the
cement factory is taken from the
Calgary Power Company at 22,000
volts, which is transformed down

Fig. 9. Some of the foundation
work: mill house (top) and wash-
mill.

in their 6,000 kva. transformer
and delivered to the cement com-
pany^ main switchboard at 4160
volts.

Main transmission cables carry

this 4160 volt power to four sub-

stations, each of which has a 1,000

kva. transformer stepping down
the power from 4160 volts to 550
volts. The grinding mill motors,

two air compressor motors and a

hammermill motor consume a large

amount of power and they have
been made for a 4160 volt 3-phase
60-cycle supply.

The general supply characteris-

tics for other motors are 550 volt

3-phase 60-cycles, with the excep-

tion of a number of fractional

horsepower motors for dampers,
etc, which are on the 120/230 volt

single-phase lighting circuits. A
diesel generator set has been in-

stalled in the sub-station to pro-

vide emergency lighting in the

event of breakdown of the normal
power supply.

SPECIAL NOTES

In this cement factory clinker is

manufactured by the wet process,

but this is not the only method by
which cement clinker can be made.
Generally there are two main

Fig. 8. The slurry mills after installation.
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methods of manufacture, known
respectively as the wet process and
dry process. In the wet process

the raw materiais are broken down
or crushed and mixed together

with the addition of water and
fired in the cement kiln as a slurry,

whereas in the dry process the raw
materiais are crushed, dried if

necessary, ground and mixed in

the form of a dry powder and fired

in the cement kiln in a dry state.

The decision to adopt either pro-

cess is an individual problem for

each cement plant.

There are inlierent advantages
in adopting the wet process in this

case; firstly there is no shortage of

water which could limit the pro-

duction of cement by the wet pro-

cess, secondly it is easier to achieve

a homogeneous mixture of lime-

stone and clay in a finely sus-

pended slurry than it is to achieve

a dry mixture of the same mater-
iais and, thirdly, the additional

fuel required to drive off moisturc

from the slurry in the kiln by the

wet process is not so important
when a cheap fu^l such as natural

gas is available, as in this case.

The limestone deposit is situated

in Cadomin, 200 miles from the

cement plant, though in many
other cases in the past factories

have been built adjacent to the

limestone deposits to avoid freight

charges on this raw material.

There are advantages in siting this

factory at Edmonton, because in

Cadomin there is little or no
skilled and semi-skilled labour
available to operate the cement

plant. Though coal is available at

Cadomin it does not have the same
homogeneous properties as natural

gas, which as mentioned previously

is readily available in Edmonton
at a comparatively low cost.

The company in the initial

stages propose to manufacture
normal setting and oil-well cem-
ent, though naturally future manu-
facture will depend on customer
requirements. The factory has
been equipped with the idea of

producing not only the two ce-

ments mentioned above, but also

high early strength cement, ma-
sonry cement, and sulphate resist-

ant cement.

CONSTRUCTION FEATURES

An investigation into the subsoil

of the cement plant site at Ed-
monton was made in order to

design correctly the heavy founda-
tions necessary for this type of

industrial plant.

The tests carried out showed
that the upper fifteen feet of

subsoil is a highly plastic clay of

about 35 per cent moisture, with
an unconfined compressive
strength of approximately 1 ton
per square foot. This layer of

clay showed signs of numerous fis-

sures due to repeated shrinkage

and swelling of the soíl brought
about by soil moisture changes.

This clay, because of the fissuring,

is more than normally permeable.
Below this very plastic clay is a

layer of silty clay at a depth of

16 to 22 feet, which has an ex-

tremely low compressive strength

and contains about the same
amount of moisture as the plastic

clay above it.

Below the silty clay there is

a layer of dense glacial till of con-

siderable depth which has a mois-

ture content of 15 to 20 per cent.

This material consists of a clay

containing sand, gravei, and stone

pockets and has an unconfined

compressive strength of at least

2^ tons per square foot.

The first two clay layers have
such a low bearing value that ali

the main structures for heavy
equipment are founded on piles of

the end bearing type, which ter-

minate in the layer of dense glacial

till. Furthermore, because of the

high water content in the first two
clay layers, ali foundations were
taken down at least 8 feet below
ground levei as a precaution
against frost damage.

Piled foundations were con-
structed for the slurry silos, cem-
ent silos, kiln piers, storage hall,

and mills; 1,048 caisson piles were
driven, having an average pile

length of 20 feet each. It is inter-

esting to note that in a test on
one of these piles on June 15, 1955,
where a maximum load of 120
tons was imposed, a total deflec-

tion of the pile was 15/32 inch.

The 120-ton load was maintained
on the pile for 9 hours, during
which time the pile settled a fur-

ther 3/32 inch, and on removal of
this load the pile recovered 7/32
inch, leaving a final settlement of

Fig. 10. Aerial view of the plant.
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11/32 inch. This deflection was
considered acceptable as the pile

is rated for 90-ton loading only.

Approximately 20,000 c u b i c

yards of concrete was required for

the construction work and it was
ali supplied by ready-mix com-
panies. The largest concrete pour
was a 670 cubic yard reinforced

concrete base for the cement silos,

which was placed in about three

hours.

The construction of the slurry

and cement silos was done using

sliding formwork r a i s e d by
hydraulic jacks. Though this form
of construction has been previous-

ly used elsewhere, there are a

number of interesting features

which are worth mentioning here.

The first condition to be satisfied

is that once the work has com-
menced it must be continuous

until the completion of the silo

walls. The preparation work must
be made in advance so that ali

plant and material is available on
the site before commencing the

operation. Three shifts of work-
men were allocated with a number
Of extra men to be called upon as

reserves in case of illness. The
actual locations of ali holes, access

doors, etc, were entered in a book
kept on the sliding forms platform
and pointed out by the engineer-

in-charge to the foreman before

each shift commenced, so that

blockouts could be made for posi-

tioning when the sliding forms
reached these locations.

The interior and exterior cir-

cular forms were held by yokes on
which hydraulic jacks were mount-
ed. The jacks were threaded on
steel jack rods welded to the base
dowels and the whole of the form-
work hauled up on these rods. As
the jacks had a stroke of l1/^ inch

and pumping of the hydraulic fluid

was done every 8 or 12 minutes,
the formwork was raised 6 inches

to 9 inches per hour on the jack
rods.

Owing to slight inequalities in

the stroke of individual jacks,

there was a tendency for one side

of the silo forms to gain on the

other and this was continuously

corrected by closing the needle

valves controlling the flow to the

jacks which were gaining. When
the forms returned to a levei posi-

tion these needle valves were
opened again. There was a tend-

ency also for the silos to swing

laterally, this being checked by
plumbing to a fixed point on the

base and correction was again

made by operation of the needle

valves as mentioned previously.

The rate of jacking was checked
on the jacking rods by an instru-

ment man every hour, as this

served not only as a check on the

levei of the formwork, but also on
the rate of lift.

Due to shortage of water the

curing of the slurry silo concrete

was done by painting a plastic

solution on the exterior concrete

surface, but on the construction

of the cement silos a plastic hose

with water sprays was hung just

below the bottom of the sliding

forms to spray on the exposerl

concrete. This method proved
very successful.

In forming the lower part of

the cement silos a second circular

concrete wall was necessary inside

the silo to support the hopper bot-

toms, and this wall was construct-

ed in a novel manner. The jacks

were fixed above the top levei of

this inner wall and jack rods were
threaded through them down to

the basement and fixed to an in-

side sliding form. In this case the

jacks were installed inverted so

that the rods were hauled up
through the jacks, instead of the

standard method where the jacks

climb up the jack rods. As the

jack rods were hauled up, the con-

crete was placed in the forms in

the normal way. This operation

also proved very successful.

PLANT EXTENSION

In November, 1955 the company
announced that the factory would
be extended to double the output
of cement. In the original design

arrangements had been made for

this event, so that adjustments
were minor to the existing founda-
tions and buildings. The necessary

work involved in the driving of

piled foundations has already been
commenced.
The additional equipment in-

cludes a new travelling crane for

the storage hall, a complete new
kiln with auxiliary equipment, a

new cement mill and a new cem-
ent storage bagging and shipment
section. The other parts of the

cement factory already have a
sufficient capacity to handle the
materiais necessary for the in-

creased output.

CONCLUSION

The work on the cement plant

site in Edmonton started in April,

1955 and proceeded without inter-

ruption to meet the tight Schedule
imposed to bring this project to

an early conclusion. The weather
conditions during the summer of

1955 were ideal for the excavation
and concrete work, but with the
early commencement of cold
weather the construction works
were made extremely diíficult. By
the installation of temporary heat-
ing, and concreting with the addi-
tion of calcium chloride, the pro-
gress of this work was maintained.
It was fortunate that this possibil-

ity was foreseen, so that a large
proportion of the underground
work such as sewers, water piping,

gas piping, and cable ducts were
completed early in the construc-
tion program.
The project was under the direc-

tion of the Company's Consulting
engineers, Cimenteries et Brique-
teries Réunies of Belgium and their

Canadian associates, Kemet of

Montreal, who designed the process
and supervised purchase of equip-
ment, construction and starting up
of the plant. The Company also

retained special consultant services

of Mr. Norman Edgar and Dr.
Stanley of Edmonton. The detailed

engineering drawings, specifications

and construction management were
made by Foundation of Canada
Engineering Corporation, Mont-
real, in conjunction with R. M.
Hardy & Associates, consulting en-

gineers, Edmonton, who were also

responsible for the original founda-

tion investigation.

The main contractor was Burns

& Dutton Concrete & Construction

Company, of Calgary and Edmon-
ton, who were responsible for the

construction of ali the cement pro-

cess work at the factory site in

Edmonton, including civil, me-

chanical and electrical work. The
architects for the plant were Durn-

ford, Bolton & Chadwick, Mont-

real and their Edmonton asso-

ciates, K. C. Stanley & Company.
The organization of the profes-

sional associates in their particular

spheres, together with the excel-

lent collaboration between the con-

tractors' staff and machinery sup-

pliers has been largely responsible

for the fast and efiicient progress

of this project.

The factory is the first venture

in Canada of this Canadian com-
pany, whose intention it is to

maintain production ahead of the

foreseeable demand.
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Engineering for a

New Petroleum Refinery

in Montreal

J. Alexander, m.e.I.C

Refinery General Manager,
Canadian Petrofina Limited

E. Alzner, m.e.i.c.

Chief Estimator,

Industrial Engineering Division,

Canadian lickers Limited

In September 1955, less than
two years from the awarding of

the project contracts, the Mont-
real refinery of Canadian Petrofina

Limited went on stream. Although
the main refining operations are

based on standard practice, the

design and construction of the

plant presents several interesting

engineering aspects, and its oper-

ation is exceptional in the degree

and extent of automatic eontrol

and recording that are incorpor-

ated in the process layout.

The basis for design was Middle
East crude, which has a high sul-

phur content (a "sour" crude)

.

The present alternative feed-stock,

Venezuelan crude, is also sour.

Problems of corrosion and con-

tamination by sulphur products

were therefore involved.

The final selection of process

units was largely governed by the

aim of obtaining the maximum
yield of saleable products of high

quality and maintaining flexibility

of operation to deal with varia-

The newest of Canada's major industries, petroleum,

has expanded vigorously in recent years. Bulk trans-

portation, by tanker and pipeline, has made feasible

the refining of petroleum in convenient marketing
áreas far from the original sources of crude. A recent

addition to Canadian petroleum product capacity is

the refinery of Canadian Petrofina Limited, at Pointe

aux Trembles, Que., which not only incorporates the

latest process and eontrol techniques, but involves

many interesting engineering problems.

tions in crude feed-stock. Present
capacity is based on a throughput
of 20,000 bbl./day of crude.

Basically the process consists of

fractionating the crude in a com-
bined topping and vacuum distil-

lation unit, from which the
products require such f u r t h e r

treatment as removal of sulphur,

reforming of certain light fractions

to increase octane rating, cracking
of heavicr fractions to obtain gaso-

line, and alkylation and polymer-
ization of vapour fractions also to
produce gasoline. A schematic flow

diagram is shown in Fig. 1.

It is not proposed to discuss

the refining process in detail, but
rather to bring out the major en-

gineering features of the refinery,

including the offsite facilities. To
exemplify the construction of the
process units, the fabrication and
field erection of the catalytic

cracking unit will be discussed in

greater detail, particularly as the
size of this unit (nearly 300 ft.

high) posed several interesting

problems.

THE PROCESS AREA
The heart of the refinery is the

process area, in which are grouped
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the main process units indicated
in Fig. 1; in area, however, it oc-
cupies only a small fraction of the
total system. The whole process
area was excavated and prepared
at one time, although subsequent
installation of units in the area was
in the hands of two main con-
tractors.

The main process vessels were
pre-fabricated in the manufactur-
ers' shops and (excepting the
catalytic cracker, which is dis-

cussed in detail below) were trans-

ported to the site by rail and road
and erected by mobile cranes.

To meet the corrosive conditions
imposed by sour crudes, fairly ex-

tensive use is made of alloy steels,

particularly in regions of high
temperature and pressure opera-

tion.

The bottom section of the crude
fractioning tower is clad with
11/13 chrome steel, the middle
section of the tower is extra thick

carbon steel, and the top three

bubble trays are made of Monel.
As a further precaution a pro-

prietary material is added to the

crude feedstock to give a surface

plating effect within the vessel.

Chrome alloys are also used in

such places as the furnace tubes

on the catalytic reformers; inlet

lines to the reformers operating

above 600°-650°F. are chrome
steel, but below this temperature

range are usually of carbon steel.

Similarly, chrome alloys are

used in the fluid coking unit for

temperatures above 600°-650°F.

Hydrogen embrittlement of steel

is liable to occur where hydrogen
is present at high pressures and
temperatures, and alloy steels are

used in vessels under these condi-

tions. The catalytic reforming re-

actors consist of a separate alum-

inized steel shroud within an ex-

ternai pressure vessel. Aluminizing

is used in regions liable to attack

by hydrogen sulphide (present in

the reaction phase) . The forma-

tion of iron sulphide must be
avoided in the presence of certain

catalysts, which would be adverse-

ly affected.

Weldcd fabrication was largely

used throughout. Most of the alloy

pipework was shop fabricated, but

some of the carbon steel pipe was
welded in the field.

Fig. 1. Schematic flow diagram of the
20,000 b.p.s.d. catalytic refinery.



CATALYTIC CRACKING UNIT

Supported by a huge concrete

structure, which rests on a massive
concrete block embedded in nat-

ural rock, the catalytic cracking

unit has a main diameter of 24

feet and towers to an elevation of

almost 300 feet— the tallest cata-

lytic cracking unit ever built in

Canada.

For the purpose of incorporating

into a single unit ali operations

such as recirculation of the cata-

lyst (which is in the form of small

beads) , the cracking reaction, re-

generation of the catalyst by
burning off the carbon deposit,

and cooling of the catalyst, use is

made of gravitational flow. This
results in the immense height of

the complex vessel.

The intricate internai compo-
nents of this one-vessel arrange-

ment consist of 12 heads pierced

by thousands of catalyst distribu-

tion- and transfer-pipes, catalyst

distribution scrcens, and a shell-

piercing cooling coil system com-
prising over 700 pipes.

Some 75 various types of ferrous

materiais such as carbon steels,

low alloy and austenitic steels

were used to withstand possible

operating temperature well over
1000°F.

In addition to the design com-
plexity, the really great problem
in furnishing this refinery unit was
that of the field erection— carried

out under the particularly severe

winter condi tions of 1954-55.

Sub-freezing temperatures, the
deep snow and high winds of a
typical Canadian winter, plus the
transportation to the erection site

of the shop fabricated assemblies
weighing up to 85 tons— one of

the largest trucking jobs ever
undertaken within the city limits
— made this task unusually diffi-

cult.

A job of this magnitude obvi-
ously has too many details to be
included within the space of this

paper. There are details of appar-
ently minor importance which,
however, when overlooked could
result in a serious setback in the
course of operations.

Careful and detailed planning
was the secret and the key to the
successful completion of this
project.

The geographical relation of

shop to field was opportune—both
located in the East end of Mont-
real. The clearances for transport
purposes from shop to field were

relatively good, except for a few
electric wires which could easily

be raised or temporarily removed.
It became evident that the most
efficient way of handling this proj-

ect would be to accommodate work
as much as possible in the shop
and make this project shop pre-

assembled rather than field-erect-

ed, in the usual sense of the term.

From these general considerations

the pattern of overall planning

began to take shape and contin-

ued until the finest detail was
clearly laid down.

This pattern of planning may be
outlined in its main points.

(1) A study of the vessel struc-

ture. This included the sectionali-

zation into a number of sub-

assemblies, with due consideration

being given to the ensuing prob-
lems of shop fabrication, transpor-

tation to the site, and assembly at

site.

(2) A study of shop-fabrication

procedure for individual sections.

(3) A study of method of pre-

fitting and pre-alignment of shop
completed sections for the purpose
of reducing to a minimum costly

and difficult fitting operations in

the field.

(4) An investigation into the
various available means of trans-

portation of the sub-assemblies

from shop to the site.

(5) A study of the various lift-

ing schemes, the corresponding
equipment, and its availability.

(6) A study of the site (after

selecting the most practical erect-

ing equipment) to ensure proper

location of the equipment, as well

as deadmen, etc; subsoil survey.

(7) A study of ali welding pro-

cedures, including pre-heating op-

erations, for both shop and field

work.

(8) A study of field working
conditions, with special emphasis
on maximum accessibility of work-
ing area and, for efficient handling

of vessel sections, arrangement of

work platform, suitable location of

welding generator station, propane
gas pre-heating distribution sys-

tem, office and service shacks.

(9) A study of safety precau-

tions and regulations.

(10) A study of the problems
presented by test requirement.

(11) Liaison with local weather
offices.

Figures 3 to 9 illustrate some
of the stages involved in the re-

sultant construction and erection.

Shop Fabrication

The catalytic cracking unit was
divided into 18 main sections.

Each section was completely shop
assembled with ali internais, noz-

zles, etc. in plaec. The weight of

each section varied from 35 tons

up to 85 tons. Segments of the

heads, up to 1-5/16 in. thick, were
heated and shaped by pressing,

and assembled by welding to-

gether in intricate jigs. The ma-
terial specified for these heads was
in the main chrome-moly steel

which requires preheating the

weld seams to 400°F. and this

problem was solved by incorpor-

ating into the assembly jig a con-

Fig. 2. Crude tower, stripper, and furnace. Excavations and forms in fore-
ground for coke unit. Control house at extreme right.
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trolled propano gas heating
system. This toofc the forni of

radially arranged pipes fitted with
thonsands of tiuy bnrner tips.

These pipes extended underneath
the seams to be welded. This sys-

tem was also capable of control-

ling the requircd post-heating of

wélds. Welders worked inside the
head from rotating hammocks of

asbestos. Temperature ehalk was
used to check the amount of pre-

heating obtained.

The shop fabrication of the
shell-piereing cooling coil system
was a most difflciilt problem. Great
skill and craftsmanship were re-

quired to comply with the speci-

fied close toleranees—uncommon-
ly exacting in plate work. Some
1400 sleeves had to be fitted and
welded into the Pfe in. thick shell

easing. These sleeves had to be
in perfeet para Hei alignment to

each other. The task was also to

place each sleeve on the one side

of the circular section in perfeet

alignment with the corresponding
sleeve on the opposite shell side.

Finally each sleeve had to match
with the corresponding holes in a

series of flat beams located within

the shell in transverse arrange-

ment, which served as supports for

the cooling coils. It was indeed

gratifying to th' 1 boiler makers
when cooling coils were introduced

into the eompleted and erected

section without the slightest diffi-

culty.

A number of other sections had
complicated internai components,
such as internai decks pierced by
hundreds of welded-in catalyst

transfer pipes or other distribu-

tion systems oriented to a definite

pattern with close toleranees. The
alignment requirement of these in-

ternais was most severe in order
to assure uniform distribution of

the catalyst in its downward flow

through the various superimposed
process zones of the unit.

Much engineering and workman-
ship went into the so-called cata-

lyst disengager, the top compo-
nent of the cracking unit. This
shop assembly (with the catalyst

lift pipe stubs inserted in the with-

drawn position for transportation

and lift) measured 18 ft. 6 in. in

diameter by 70 feet high, and
weighed 85 tons. Its internais con-

sisted of an intermediate deck and
a series of bellow-type expansion
joints into which the 9 catalyst

pipes could expand. Needless to

say, the transportation of this

component, and its erection in a

single lift to a height of over 300
feet on a severe winter day was
an outstanding event. Though
much heavier lifts have been
handled in the past, it is extreme-

ly rare that a load of 85 tons is

lifted to a height such as this.

Prealigntneiit of Sections

Ali sections before shipment to

the field were prefitted and then
prealigned by means of transit sur-

vey. The relative position of sec-

tions one to each other with allow-

ance for a 3/32 in. to Vs m - wide
welding gap was predetermined
and then in this position fixed by
the attachment of angle-bolting

bars spaced equally around the cir-

cumference of the adjoining sec-

tions. Fitted bolts were used for

these bolting bars, to assure simu-
lation of alignment at field assem-
bly. Prealignment was not carried

out only with the intent of reduc-

ing the costly field operations to

a minimum— it was an absolute

necessity from purely meteorologi-

cal considerations. Sudden weather
changes are characteristic for the

Montreal area. Especially during

the winter season wind speeds
might change in a space of only

two hours from a breeze to a

storm. On account of the heights

involved ali operations at field

were limited to a wind speed of 27

miles per hour. Experts of the

Dominion Weather Bureau ad-

vised that a guaranteed forecast

for stable weather conditions could

not be given for a time longer than

Fig. 3. Part of the plate shop during the fabrication and assembly of the 18 main sections of the catalytic cracking
unit. Weights of sections ranged from 35 tons to 85 tons.
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one to two hours. It was, there-

fore, clear that sections would
have to be raised, placed and se-

cured against high winds within
this available time limit. In view
of these uncertain weather condi-

tions, the shop prealignment pro-

gram proved invaluable. The com-
plete operation, ineluding lifting

and securing each seetion for

welding, in no instance took longer

than 45 minutes.

This ease of fiekl assembly pre-

vented a serious setback on the

occasion of the seeond to last lift.

Immediately aft.er securing this

particular seetion, the wind veloc-

ity increased to 45 miles per hour.

Transportation

Transportation of sections from
shop to site was earried out during
low traffic hours at night and early

morning under police escort. Low
bed trailers from 50 to 120 tons
capacity were used which deposit-

ed the sections directly beneath
the derrick.

Lifting Equipinent

The unique features and prin-

cipies incorporated in the main
guy-wire derrick used for this erec-

tion job were of great interest.

After an extensive search for a
lifting rig that could handle this

work, a derrick was acquired from
western Germany.

This derrick is of the Meccano-
set type and can be assembled
into a variety of fornis to suit

special job conditions. For the

Petrofina project components were
assembled into the form of a huge
guy-wire derrick of an overall

height of 427 feet. The cross see-

tion of the main column was 6 ft.

8 in. square; the guyed mast, 215

Fig. 4. Large jigs were built for the assembly of the heads
for the catalytic cracking unit. Welders worked from ro-
tating asbestos hammocks inside the head. Seams were
pre-heated by controlled propane burners, of which a
closer view is seen in the left-hand picture.

Fig. 5. The 1
1 2-inch shell of the cracking unit had some 1400 sleeves

fitted and welded to stringent tolerances, to accommodate cooling coils.

Several complex welding .jobs were involved in fabricating other internai
components (such as the deck in the top picture) to close tolerances.
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feel long, stood in a bali joint on
a reinforced conerete block em-
bedded in natural rock. The boom,
185 feet long, had a cross section

of 3 ft. 4 in. square. Provision was
made for heavy lifts on an eight-

fall hook and a separate arrange-

ment for light and fast lifts. The
bullwheel, 33 feet in diameter,

arranged at the base of the mast,
carried on its platform ali opera-

tional equipment, consisting of

four electric winches, a special

mechanism for swinging operation,

and a control room for housing
the electric controjs, recorders and
operating crew. The heavy lift

system was hooked up to two 12.5

ton winches and the fast lift to a

7.5 ton winch. Movements of the

hook for heavy lifts could be con-

trolled to m - accuracy. Ladders
within the derrick structure with
landing platfornis eveiy 28 feet

lead from the base of the derrick

to both tip of the mast and tip of

boom for maintenance purposes.

The guywire system was hooked
to a series of winches located on 4

deadmen, each a concrete block 20

feet square embedded 13 feet deep
into natural rock. The winches
served for the adjustment of the

required prestress in the guywires.

Such adjustments had to be car-

ried out periodically and especial-

ly in cases of sudden temperature
changes. The amount of prestress

(10 tons) was checked by means
of special hydraulic jacks.

Erection of the derrick was in

itself a rigging job of considerable

proportion. On the ground, preas-

sembled sections of the structure

were raised and set in place by
means of an auxiliary creeping
mast. The boom was a single-lift

operation. Under most adverse
weather conditions erection of the

derrick was completed within 35
working days.

Derrick Placement

The selection of a suitable loca-

tion for placement of a derrick of

this size in the midst of a site,

which in its final stage of erection

would become a most crowded
set-up (typical of refinery con-

struction) was a matter of prime
importance. Besides considerations

of the most efficient handling in a

certain sequence of ali lifts at vari-

ous reaches and corresponding

load capacities of the derrick, fur-

ther thought was given to locating

the equipment (also the dead-
men) , so as not to cause an ob-

struction in the final phase of

erection. It was later discovered.

that a small deviation of a couple
of feet only from the actual derrick

location would have caused a con-

siderable delay in the overall re-

finery erection schedule.

Welding Procedures

On account of the various types

of materiais involved, elaborate

welding procedures had to be pre-

pared. Welding operators had to

be qualified involving numerous
tests for various positions. Espe-
cially the welding of dissimilar

materiais, particularly of stainless

steel clad, chrome-moly and
chromium alloy steel to carbon
steel called for special attention

to technique and procedure. Pre-
heating problems in field at sub-
freezing temperatures were suc-

cessfully solved by means of

specially designed propane gas
heaters. A total of over 10,000 feet

of welding was completed without
a single case of rcpair.

Some Notes on Field Erection

As already stated, shop-fabri-

cated sections were hauled direct-

ly underneath the derrick. Heavier
sections—weather conditions per-

mitting—were lifted directly from
the trailer and set into place.

Lighter sections were unloaded on
to the work platform secured to-

gether and welded while on the
ground. This procedure kept the
number of lifts as well as the
number of high altitude welding
operations to a minimum.

Scaffolds were fastened to the

sections before lift. Rope ladders
were mostly used from scaffold to

scaffold. For work at higher alti-

tudes crews were usually lifted in

a specially designed cage by means
of the derrick. Specially laid out
tents of fireproof tarpaulin were
fastened around the scaffold plat-

forms at leveis of the circumferen-
tial joints for protection of weld-
ers and the weld joint against the

weather.

Routine checks of plumb of the
vessel during assembly had to be
carried out in cloudy weather, or
before sunrise in days of fair

weather, in order to assure uni-

form temperatures within the shell

wafl. The temperature differences,

and consequently uneven expan-
sion introduced in the shell wall

through radiation from the sun,

are of sufficient magnitude to

cause deviations of nearly 5 in.

from the true horizontal measured
at the top of the vessel.

Safety Measures

Tight overalls, safety belts, and
safety hats were worn throughout
by the field crew. Loose parts and
tools were removed from scaffolds

and platforms as soon as these

were not longer required. The job

was carried through without a

single accident.

Tests

The process vessel was built in

conformance with the A.S.M.E.

code for unfired pressure vessels.

Gamma-ray examination of welds

were periodically carried out and

Fig. 6. The catalyst disengager, 70 feet long and 183^2 feet in diameter, pre-
sented a major transportation problem. This unit and other components
were carried by low bed trailers (up to 120-ton capacity) and deposited below
the lifting derrick.
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recorded in special log books. In
general one or two shots per week
on each welding operator's work
served to keep a close control on
weld quality. Welds in the reactor

portion were fully X-rayed to

assure highest quality of joint.

These examinations, besides pneu-
matic, hydraulic, and hammer-
tests, to which individual portions

of the vessel were subjected,

formed the basis for the final ac-

ceptance of the completed tower.

A notable operation in this con-
nection was the hydraulic test in

a single procedure of the regener-

ator portion, extending between
elevation 37 feet and 107 feet. The
required test prcssure at elevation

107 feet of 17 lb./sq. inch meant

—

on account of the hydrostatic head
—a pressure of 48 lb./sq. inch
measured at the bottom head (24
feet diameter) . This pressure in-

troduced into the head stresses

which at criticai points came close

to the yield strength of the ma-
terial. The admissible deflection

before yield was calculated, and
measured under actual test as a
safety precaution. At a total actual
deflection of 11/16 inch calcula-

tions proved to be within an accur-
acy of -1/16 in.

Other safety measures for yield-

observations were applied, such as

white-washing the head at criticai

points. Pressure tests. were carried

out at near to freezing tempera-
tures. Over one million gallons of

preheated water had to be pumped

Fig. 7. The 85-ton catalyst
disengager nearing the top
of the cracking unit.

into the vessel. Temperature re-

corders were arranged to measure
the outside skin temperatures of

the shell at different points during

test.

Liaison with Local Weather Bureau

Arrangements were made with
the weather bureau at Dorval for

the supply of detailed weather
information at short notice—espe-

cially with regai d to changes in

wind speeds. Such information was
of vital importance for the safe

disposition of ali field operations.

As already stated, ali operations

at height had to stop at wind
speeds over 27 miles per hour. A
number of precautionary measures
had to be taken before wind
speeds would increase to such
values: The derrick had to be set

into its resting position: the

bottom had to be withdrawn to

its steepest position pointing into

the direction of the wind, the hook
had to be lifted to its highest

position, winches and various

cables had to be secured and ali

crews had to descend from the

derrick platform and the tower in

safe time. In many instances there

was not much time left. No heavy
lift was started before assurances
of stable weather conditions were
obtained. It would be a serious

omission to mention the invalu-

able services rendered by the
weather bureau in this respect.

Fig. 8. The top unit of the
catalytic cracker, the 85-ton
catalyst disengager, is fínally
placed in position after a
single lift of over 300 feet.
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AUTOMATIC CONTROL
A feature of the refinery is the

use of one central eontrol room for

ali eight process units and the in-

stallation of a single automatic
logger which covers the complete
process plant and can record up
to 480 operating variables.

Ali refinery units are coloured
in accordance with a code used to

identify different produets; in

general, dark colours for heavy
produets (coke, crude, etc.) , and
íight colours for light materiais

(vapours, air, steam) . This colour
code is reproduced exactly on a
graphic panei that lines the wall
of the eontrol room and depiets
the entire refining process. The
graphic panei incorporates ali the

operating and eontrol instruments
(of the "miniature" type) and
uses symbols rather than words to

simplify the operator's grasp of

the presentation.

Purely informative instruments
are grouped in consoles, which can
be seen in the general view of the

eontrol room (Fig. 10)

.

Completion of the automatic
logger will abolish the written op-
erating log which is usually record-

ed by the operators, and is always
subject to human error, especially

during periods of emergency or

rapid change. Data are received

either on electronic or pneumatic
instruments and are converted for

Fig. 10. Interior of the eontrol house,
showing the graphic panei, lining the
walls, and the separate instrument
consoles. The panei is coloured to cor-
respond with a colour code that is fol-
lowed on the actual refinery vessels
and pipes.

Fig. 9. After being transported to the site, some sections of the cracking unit
were assembled on the ground and welded before being lifted into position.
This reduced the number of lifts and minimized high altitude welding.
Scaffolds were fastened to the sections before lift.

use by the logger. For example flow

(time-rate) data are continuously

scanned and are converted by a

eomputer to volumes.

At pre-set intervals the logger

ean automatically record up to 480

variables on an automatic type-

writer. Punched tape storage and
a tabulated digital log are pro-

duced simultaneously. A recording

cycle is also started (and an alarm
sounded) if conditions become ab-

normal, in which case any ab-

normal vaiues are distinguished by
being recorded in red. The opera tor

may manually start a recording at

any time he wishes.

The tabulated log is set out on
prepared fornis designed for oper-

ating requirements and colour

coded for easy identification.

Eventually, feed-back from the

recording instruments could be

used to obtain automatic correc-
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tion of process conditions and to

achieve almost fully automatic
control.

Pneumatic control is used for

nearly ali processes except high-

temperature measurement. Pneu-
matic lines, mostly of ^-in. copper
tubing, are laid between the con-

trol room and the process units as

"multi-tubing" or multi-stranded

tubes in units of 6, 12, 24, etc,

made in the form of a cable and
run in ducts in the same way as

pipe or electrical conduit. This
multi-tubing has previously been
used only in one other Canadian
refinery.

The panei board was entirely

pre-fabricated by the manufac-
turer and shipped in sections to the

control room. Despite the great

complexity of the piping and wir-

ing involved, no undue difficulty

was experienced in assembling the

complete panei and joining the.

sections.

A specific example of the auto-

matic control provided is the time

cycle for operation of the catalytic

reformer. This unit includes four

reaction vessels, of which three are

operating while the fourth is cut
out for regeneration; the vessels

are cut out in turn, on a definite

time cycle, by electrically-operated

6-in. positive shut-off valves. These
valves are fully interlocked and are

controlled automatically for cor-

rect operation and to avoid any
possibility of introducing oxygen

into the process. which produces a
high proportion of hydrogen. The
positions of the valves (open, mid-
way, closed) are indicated by
lights on the control panei.

Skin temperatures of high in-

ternai temperature insulated ves-

sels, such as the reformer, are re-

corded as a check on their internai

condition, defects in the insulation

being shown up as excessively high

skin temperatures.

SERVICES AND FACILITIES

Because of its cheapness, electric

power is used primarily for driving

compressors and other h e a v y
equipment throughout the process,

only essential services being spared

by the use of steam-driven units.

The main supply from Hydro-
Quebec is by two 12-kv. feeders to

the main sub-station, where two
7500 kva. transformers, each deal-

ing with half the plant load, con-

vert the supply to 4160 v. This
4160 v. supply is distributed by
individual circuit breakers to ali

process and off-site facilities. Fur-

ther reduction to 550 v. is also

made at off-site substations and
at process units, and lighting is

provided at 120 v. Supply is dupli-

cated, with automatic switch-over

in case of failure.

Some 200,000 1b. of steam an
hour are required for full opera-

tion. Of this, most is provided by
two 80,000 lb./hr. boilers fired by
gas or fuel oil, and the remainder

by process steam from the exother-

mic reaction in the catalytic

cracker (some 40,000 lb./hr.)

.

Boiler feed water is pre-heated

in process cooling exchangers to

about 150°F.
Supply and make-up water are

obtained from the St. Lawrence
river via an intake flume. A closed

recirculating water system is used,

water from process units being
passed through a 27,000-bbl. stor-

age tank and cooling tower basin.

The storage tank also acts as a

fire-fighting water supply. Any oil

contamination is removed by an
API separator. Water from the
cooling tower is circulated at

22,000 gal./min., for which 800 h.p.

is required.

EFFLUENT
Since a closed water circuit is

used, most of the effluent from the

site comes from surface drainage.

However, precautions have to be
taken to avoid contamination from
certain áreas.

Where process acid is used, acid-

proof paving is laid and any spill-

age is neutralized with caustic be-

fore dumping to sewers. Similarly,

spent caustic is also neutralized.

The oily water sewer leads to an
oil separator, which is in series

with a holding basin provided with

a surface skimmer; the holding

basin also gathers some run-off

from other áreas.

Waste gases from process are

passed to the flare and burnt.

Fig. 11. The central
control house (left)

serves ali the process
units, some of which
are seen here. Alky-
lation and catalytic
polymerization unit
in foreground; hy-
drodesulphurization
unit; ultraforming
and acid treating;
crude treatment
units at far end of
process área, heyond
which are the crude
tanks. Pipe runways
are seen flanking the
process arca.
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STORAGE AND MARKETING

Crude oil is brought in by tanker
or by pipeline from Portland, Me.,
and stored in six 150,000 bbl. tanks
which are provided with heating

coils. Products are stored in a
series of tanks with capacities of

150,000, 80,000 and 27,000 bbl.

Tanks for light produets are in-

terconnected and have vapour
domes; the roofs of volatile prod-
uct tanks are painted white to re-

duce radiant heating. Process run-

down tanks for volatile ends are

linked to a vapour sphere. Con-
trary to more common practice,

tanks are painted with high quality

materiais and given an enamel
finish. Despite the relatively high

initial cost, it is anticipated that

the resultant long paint life (5-7

years) will prove economical in the

long term.

Provision is made for in-line

blending of lead and colour into

Fig. 12. Behind the tank car loading
rack (lower picture) can be seen one
of the vapour dome tanks. Delivery
from storage to outlet is remotely con-
trolled, both for rail shipments and
at the road tank truck loading rack
(top picture). Loading áreas can be
kept free from ice and snow by buried
heating coils, carrying light oil heated
by steam in an exchanger.

gasoline, so that, for example, a

ship may be loaded directly from
process tanks.

There are some 13,000 feet of

rail siding, one of the longest com-

.

mercial installations of its kind,

extending along one side of the

tank farm, with spurs for lubricat-

ing oil receipts and shipments, and
spurs to process and other áreas

for receipts of such materiais as

catalyst, process acid and caustic,

salt, T.E.L., and warehouse stores.

Rails were laid on continuous col-

umns bearing on rock some 2-3 ft.

below the surface, and special clips

were used for anchoring the rails.

Road tankers are supplied with

produets in a separate marketing
area; produets can be taken on at

550 gal./min. One man can control

ali deliveries from a central room
in the tanker-supply area; the in-

voice for the delivery is printed

automatically in this control room.
Deliveries from storage are auto-

matically remotely controlled.

Railbed and pavement in both
the rail and road delivery áreas

may be heated in winter by sub-

surface pipes through which is cir-

culated light oil preheated by
steam in an exchanger.

GENERAL CONDITIONS

Excavating cost and time were
high because of the prevailing rock
base in the area. Some 120,000 yd.

were removed, mostly by blasting,

to prepare foundations, trenches,

sewers (to a depth of 20 ft.) and
even for line polés. The refinery is

designed to meet earthquake con-

ditions.

One of the main aspeets to be
considered was the cold winter
weather encountered in Montreal.
The heated pavement in delivery

áreas mentioned above is one re-

sult of these considerations. Par-
ticular attention had to be paid to

insulation of process and steam
lines and heating certain storage

tanks; steam-tracing is widely

used, but is replaced by electrical

heating for some above-ground
process lines.

The Houdriflow unit and the
vapour recovery and desulphuri-

zation units were contracted to

Lummus Company of Canada
(with Canadian Vickers Limited
fabricating and erecting the Houd-
riflow cracking unit) ; the Cana-
dian Kellogg Company was re-

sponsible for the remaining process

units and ali the off-site facilities.
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DISCUSSION
of Technical Papers

The Professional School in the University

by

Dr. C. T. Bissell, Vice-President, University of Toronto.

The Engineering Journal. February 1956 issue, page 131

R. M. Hardy, M.E.I.C. 1

It was a privilege for me to

have had the opportunity of hear-

ing Dr. C. T. Bissell, vice-presi-

dent of the University of Tor-
onto, address the annual dinner of

the Engineers' Council for Profes-

sional Development in Toronto in

October 1955 on the subject "The
Professional School in the Univer-
sity". One could not help but be
impressed by his insight into the
problems of professional education
and the difficulties of imparting
knowledge in specialized fields

while attempting simultaneously
to foster intellectual qualities of

the mind. His remarks were ad-
dressed to a group who in general
were well aware of the wide
divergence of opinion on many of

the points discussed, and were
most conscious of the inherent dif-

ficulties in attempting to formu-
late policies providing a satisfac-

tory compromise of such differing

views. Dr. BisselPs comments were
admirably provocative to this

gathering, but it is unfortunate
that the nature of the meeting did
not permit discussion of the sev-
eral most controversial points he
brought forth.

In reprinting a condensed ver-
sion of his remarks in the Febru-
ary 1956 issue of the "Journal"
you comment editorially that it

"will be of interest to ali engineers,
but particularly to those not long
out of college". My concern is that
many of this group will not be

J Dean of Engineering, University of
Alberta, Edmonton.

aware of the controversial nature

of some of Dr. Bissell's comments,
and that strong opposing opinions

are held by many, both within and
without the Universities.

If one goes back to the original

reports of the committees whose
studies led to the current practice

of dispersing the general educa-
tional content throughout the cur-

riculum, it will be found that the

recommendations were arrived at

only after very careful considera-

tion of the relative merits of pre-

engineering years. The practice in

pre-medical and pre-dental educa-
tion was available for evaluation.

The decision in favour of disper-

sion throughout the professional

course was arrived at, not so much
because of a reluctance to extend
the formal educational period, but
rather because of the considered
opinion that if courses in the
humanities were to serve their

best purpose, they were better in-

tegrated as closely as possible with
the technical content of the pro-

fessional curriculum.

Courses in the humanities and
social sciences of a post graduate
nature to be taken after a period
of experience in professional work
are an interesting possibility.

However it is difficult to see how
in fact they could become avail-

able to more than a very small
percentage of engineering grad-
uates. Therefore they could hard-
ly be considered as an adequate
substitute for a general educa-
tional program properly integrated
into the formal curriculum of ali

engineering students.

Dr. Bissell also deals with the

merits of technical institutes as a

means of meeting the increasing

requirements for technically

trained personnel, and as an ex-

pedient for relieving the pressure

on university facilities. While he
acknowledges that professional

education must emphasize the
"know why" as opposed to the
"know how", he also subscribes

to the British concept that "The
difference between the two types
of institution is not in status or

grade, but in kind". The technical

institute is primarly concerned
with the "know how". It is there-

fore difficult to conceive how
these two conceptions can be com-
patible.

One, of course, may argue that
the contribution of the "know
hows" to the functioning of our
economy is equal to and just as
essential as that of the "know
whys". But both cannot satisfy

an acceptable definition of "pro-
fessionalism". Moreover one can
scarcely justify extending this

equality to include factors of edu-

The editor

invites discussion of papers

appearing in the Journal.

Readers may

contribute to this section by

sending app'ropriate com-

ments to the Journal office.
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cational background and quality

of mind. It is the confusion of

thinking on this point that is re-

sponsible for the continuai pres-

sure on the professional organiza-

tions on this continent to recog-

nize purely technical training as

meeting the requirements of pro-

fessional education.

Dr. Bissell undertook to speak
for the universities in reserving to

them the final decision in educa-

tional matters, and in expressing

suspicion of the value of the sys-

tem of accreditation of profes-

sional engineering curricula pres-

ently practised by our American
friends. It is on these questions

that I would take greatest issue

with him.

Authority for Curricula

He sets forth the principie that,

"The final decision about univer-

sity policy must be made within

the university, by men and women
who have devoted their lives to

education and who are in a posi-

tion to see the ramifications

throughout the whole university

of a policy shift in one of its

parts". One must certainly give

Dr. Bissell credit for a statement

that in its philosophical neatness

is at least the equal of the

"mathematical neatness" he as-

cribes to the conclusion of engi-

neering educators that one-fifth

of a curriculum should well be
devoted to general educational

courses. An intriguing picture is

suggested of a group of dedicated
university administrators thorough-
ly ensconced within their ivory

tower, concerning themselves with
the interrelationships of faculties

and schools and serenely oblivious

to externai pressures, financial or

otherwise—t r u 1 y an academic
paradise. Unfortunately, as a gen-

eralized conception of university

administration, particularly
amongst the provincially financed
universities, it is a fact neither* in

theory nor practice.

The final authority in most uni-

versity administrations is a board
of governors and/or a senate, or

their equivalent. In the case of

provincial universities these bodies
in turn, at least in financial mat-
ters, must conform to the policies

of the current government of the
province. Frequently the members
of these governing bodies are men
or women who are devoting their

lives to education, but they also

frequently are publicly minded,

well-meaning and capable citizens

frankly representative of specific

economic, religious or politicai

groups. Rarely are those who are

devoting their lives to education
more than a small minority, and
even more rarely is a specific pro-

fession represented on these
bodies.

It is seldom that any major
change in curriculum or policy in

regard to facilities or quality of

teaching staff does not have its

financial aspects. As an example,
consider a proposal to add a

course in English to a first year
class of 350 students in a faculty

of engineering at a provincial uni-

versity of say 4,000 enrolment. It

may require four new instructors

in the department of English. It

certainly has a disrupting effect

on the existing interrelationships

of faculties and schools, but un-
fortunately these may be largely

irrelevant to the basic problem as

to whether it is desirable to ex-

pose this group of students to the

new course. However assuming
these internai disturbing influ-

ences are finally reconciled the

proposal must still run the gaunt-
let of a provincial legislature in

competition with demands for in-

creased funds for a host of pur-

poses including roads, bridges,

buildings, other áreas of educa-
tion, the sick, the mentally infirm

and the penal institutions. If the

democratic process functions as it

should under these circumstances
surely the final decision will be
made on the basis of the general

public benefit with its effects on
the internai balance within the

university very much of a second-

ary consideration. Again, if the

democratic procedures are to pro-

perly function those with the final

responsibility may be expected to

need and to welcome reliable and
informed opinion on the merits of

a policy. Where better can these

be forthcoming than from a pro-

fessional body dealing with a sub-

ject of special concern to its wel-

fare and dedicated to manage its

affairs in the best public interest?

Dr. Bissell points out that pro-

fessional education has been a re-

sponsibility of universities since

mediaeval times. There are exam-
ples of universities coming into

being as an outgrowth of training

offered at a center by a particular

professional group under its own
responsibility. It is a moot point

as to whether the universities can
rightly claim more than trustee-

ship for professional education and
for the body of specialized knowl-
edge upon which the practice of

a profession is based. One needs
only to consider the national or

provincial examinations in force in

such fields as accountancy, sur-

veying and medicine to appreciate

that ali professions do not grant
complete trusteeship of educa-
tional requirements to the univer-

sities. A similar situation exists in

some cases with facilities. The
mere suggestion that a hospital

used for medicai instruction pur-

poses no longer conforms to a cer-

tain minimum standard as rated

by the medicai profession rightly

becomes a matter of grave public

concern rather than a problem
of the interrelationships between
schools and faculties within the

university.

Accreditation in Canada

No Canadian university has to

date officially used the American
accrediting system in rating their

engineering curricula. However
the boards of examiners of the

various professional engineering

associations do find it most help-

ful in assessing the educational

qualifications of American trained

engineers. As bitter a "pill" as it

may be for a university adminis-

tration to have to accept recom-
mended curricula and certain

minimum standards for facilities

and academic staff or risk "acade-

mic ex-communication", it scarce-

ly is more severe than to con-

demn in their ignorance a poten-

tial group of embryo professional

engineers to a sub-standard educa-

tional background.
The engineering profession in

Canada relies eompletely upon the

universities for the standard of

engineering education, but the

universities have no inherent right

to the responsibility. If one grants

that they hold it in trust for the

profession they surely should not

be adverse to an accounting of

their trusteeship, nor should they

be adverse to aecepting coopera-

tion, well informed criticism,

suggestions and recommendation*
from the profession. In my judg-

ment the best interest s of profes-

sional education in engineering

will be best served by as close co-

operation as possible between the

universities and the engineering

profession; and if they will be bet-

ter served by accreditation. then

kt s have accreditation.
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ABSTRACTS . . •

OF RECENTLY PUBLISHED
ENGINEERING LITERATURE

DOES FULL MECHANIZATION PAY IN
LOW-VOLUME PRODUCTION?

Joseph Cooper, Irou Age, v. 176. n. 26, December 29th, 1955, pp. 70

Standards p e o p I e sometimes
raise dubious eyebrows at the

thought of applying automation
techniques to any but mass pro-

duction lines. Yet, this fully me-
chanized metal treating line fully

paid for itself in a year, despite

irregular production and low vol-

ume.

Results so encouraged a paper
maehinery manufacturei- that the

firm now phosphate coats many
components previously painted.

Money previously spent in ship-

ping the material elsewhere to be
surface treated is sufficient to pay
the entire cost of the operation.

A side benefit showed up when
the mechanized line proved so

efficient that open production time
became available. Lodding Engi-
neering Corporation now phos-
phate-coats many other paper
maehinery parts that formerly
were painted. In addition to cut-

ting manufacturing costs, the coat-

ing provides added protection.

To realize the benefits of full

automation, ali heating tanks are
designed with covers that lift dur-
ing the loading cycle. Immersion
time is controlled by aceurate
timers. Fluid is kept at a prede-
termined levei by a float and sole-

noid-operated valves. No operator
is needed once the process starts.

The automated line employs
microswitches, timers, and sole-

noid valves to guide the material

through its various cycles. A mas-
ter push-button starts movement
of the load over the first tank.

There a microswitch stops it in

the correct position. When the

microswitch holding circuit for for-

ward movement is broken by a
timer, a contact is made simul-

taneously that starts downward
motion.

The only other controls required

are two solenoid valves to initiate

flow of water in the rinse tank
when the load stops directly over

it. Water continues to flow until

the unit is moved to the next

tank.

Manual operation of the treat-

ing line is accomplished by means
of push buttons. The buttons by-

pass the automation mechanism.

The entire installation costs eon-

siderably less than one year's bills

for phosphating from the previous

outside sources.

• • •

NUCLEAR ENERGY TODAY

L. N. Rowley and B. G. A. Skrotzki, Power, v. 99, n. 12, December 1955, pp. 73-101.

Nuclear plants are taking con-

crete form and will soon be feed-

ing kwhr into major utility sys-

tems. Thus it seems a good time

to see where this new energy

source stands today and what the

future holds.

This special report does just

that. After a brief review of

fundamentais it plunges directly

into a roundup of developmental
and commercial-scale nuclear pro-

jects—what the equipment looks

like, what advantages are claimed
for various designs, what prob-

lems remain.

This, then, is the nuclear-energy

picture at year end 1955—as we
move out of the laboratory and
experimental phase into what
might be called the "hardware"
stage. From the experience gained
with these plants, and with others

just a gleam in some reactor de-

signeis eye, will come the econo-

mically competitive nuclear plants

of the future.

Ali the heat we use comes from
converting solid matter to energy.

The amount of matter that dis-

appears as energy in our ordinary
fires weighs so little that we never
miss it. For instance, one pound
of any kind of matter equals a
total of 11.3 billion kwhr or 38.6
trillion Btu of energy.

This means that when we get
14,000 Btu from burning a pound
of coal, less than one billionth of

a pound of the coal disappears in

converting to the heat produced.
No wonder we never are aware of

this process.

About 150 designs have been
proposed for steam-generating
power reactors. We will look at
just a few to understand the basic
principies. Thermal reactors use
moderators to slow the high-speed

neutrons to a levei where they re-

act more readily to fission U-235.

Such reactors, fueled with natural

uranium or uranium slightly en-

riched with U-235, must use mod-
erators. On the other hand, fast

reactors fueled mostly with U-235
need no moderators.

In addition to graphite, we can
use heavv water as a moderator
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tor natural uranium, or light water
for enrichcd uranium. Thus, water
can do double duty—act as (1)
moderator and (2) as a coolant
to carry heat out of the reactor

core.

In a nuclear power plant, the

reactor and its coolant circuit re-

places the steam boiler of a con-
ventional power plant. As you
might suspect from the elementary
circuits the nuclear reactor has
auxiliaries like other main power
equipment. The auxiliaries have
familiar forms and parts — but
some have radically new designs
and jobs.

One of the striking features of

nuclear power plants will be large

tanks or containment vessels com-
pletely sealing the reactor and the
coolant circuit. These g u a r d
against radioactive gases from a
reactor or coolant-circuit accident
spreading through the plant and
vicinity.

Most of the reactors built and
operated to date have been re-

search or experimental units, de-

signed to test nuclear effects on
materiais or to check the safety

and performance of new reactor
ideas. And new ideas keep coming
along — consider the variety of

materiais available as fuels, mod-
erators, and coolants, and the
number of forms in which they can
be used. With so many possibil-

ities, it can be seen that the search
for desirable power-reactor types
would be a herculean task if each
were investigated on a large scale.

The pressurized - water reactor
fueled with slightly-enriched uran-
ium uses light water as both mod-
erator and coolant. This reactor
may be classified as a thermal,
heterogeneous type. The fuel ele-

ments and control rods making up
the core mount in a pressure ves-

sel. A pump circulates the water
through the core and vessel to an
externai heat exchanger. These
form a closed circuit.

Like the PWR's just covered,

the boiling-water reactor also uses
light water as coolant and mod-
erator, with solid fuel elements.
It differs from the pressurized-
water reactor, however, in that
steam is generated in the reactor

vessel and goes directly to the
turbine generator. There is thus
only a single loop, no heat ex-

changers, and reactor pressure is

essentially the same as steam
pressure. This permits a higher

thermal efficiency for a given re-

actor coolant temperature than
with a PWR.

In the dual-cycle unit boiling is

limited to a short upper section.

At the core exit, per cent of steam
by weight may be of the order of

3 per cent. The 600-psi steam
formed in the reactor goes to

steam-separator drums for mois-
ture removal and then directly to

the first turbine stage.

Now we come to a reactor type
using graphite as moderator and
liquid sodium as coolant. The
liquid-metal system permits high
temperatures without high pres-
sures. It thus offers the possibil-

ity of steam-cycle efficiencies like

those of modem conventional
plants.

The nuclear "dream cycle" was
described by Dr. L. R. Hafstad,

• •

former director of reactor devel-
opment for AEC, as "a pot, a
pump, and a pipe". The homo-
geneous reactor aims at this ideal

of simplicity. As the name implies,

fuel, coolant and moderator (if

any) are combined in a solution,

slurry, or metallic fluid.

It is certainly too early to say
which of today's reactor types

hold most promise for the future.

Or even whether tomorrow's re-

actors may not stem from con-

cepts not yet explored. One thing

can be said with assurance, how-
ever: The years will be as ex-

citing for power men as those

when electricity was first coming
into use. And they should be as

fruitful of developments beneficiai

to ali mankind.

A STUDY IN HIGHWAY FINANCING
R. A. Draper, Roads and Engineering Construction, December 1955, pp. 62.

The inescapable results of great-

ly expanded post-war roadbuild-
ing programs are the many difficult

questions of finance: what methods
governments should use to pay
for new and reconstructed roads
and streets, and how the financial

burden will be distributed among
road users and the general public.

A recent study by the Canadian
Tax Foundation, of Toronto, en-

titled "Taxes and Traffic," is the

result of two years' work by the
staff of the Foundation and does
much to rectify these shortcom-
ings. It takes a substantial stride

in bringing into focus the ele-

ments of road fiscal problems.

Growth has now reached the
point, "Taxes and Traffic" notes,

"where the financing of roads,

streets and highways now repre-

sents one of the major problems
of local and provincial finance."

By leveis of government, the
provinces accounted for 68 per
cent, municipal governments for

almost 28 per cent, and the fed-

eral government for less than 4
per cent.

A great deal of the money re-

quired for highways, roads and
streets has come from the road-
user in the form of gasoline taxes,

license and registration fees, etc.

In the years from 1930 to 1953
the federal government collected

$1,770 million from the sale of

motor vehicles and related prod-
ucts.

For the years 1930 to 1952 fed-

eral road expenditures totalled

$175 million, some 10 per cent of

estimated federal revenue during

the same period.

Roads and streets are becoming
"a progressively greater drain" on
the budgets of the provinces and
municipalities, "Taxes and Traffic"

states. In the current year pro-

vincial net current and capital ex-

penditures for roads, highways and
bridges are estimated to account
for 27.6 per cent of provincial

budgets, ranging from 37.8 per
cent in Alberta to 19.5 per cent

and 19.7 per cent for Saskatche-
wan and British Columbia, respec-

tively.

The Foundation sees no prospect

of a let-up in the number of auto-

motive vehicles coming onto the

road. -

A general lack of planning for

future building of highways and
streets is pointed out by the study.

"It is evident that a compre-
hensive statement of the future

financial requirements for roads,

streets and highways is not now
available. This fact in itself is an
indication of the lack of study in

the past of the all-important im-
plications of the subject."

Comprehensive studies, predict-

ed upon present and estimated fu-

ture traffic conditions, should be
made to determine on a long-

term basis. our total road and
street needs. At least two ap-

proaches should be considered

—

the modernization and rebuflding
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of existing facilities to permit

maximum use of our present plant,

and the provision of new facilities

to supplement and complement
existing roads and streets.

Broad studies are necessary to

establish the relative responsibili-

ties of motor-vehicle users and
other taxpayers towards the vari-

ous classes of homogenious roads

and streets.

Allocation of the motor-vehicle

users' share of total outlays for

roads and streets should be in ac-

cordance with principies that dis-

tribute costs to the various classes

of vehicles on an economic basis.

The present basis of taxation

of private, and public, motor car-

riers should be reconsidered.

A system of provincial aid for

municipal road and street pro-

grams should be predicted on a
basis which conforms closely to

responsibility and need.

Responsibility should be as-

sumed by provincial governments
for street extensions of primary

Like ali new inventions, air-

borne geophysital instruments re-

quired dramatic demonstrations
before their value was recognized.

What Marmora and New Bruns-
wick did for the airborne magneto-
meter in Canada, The Interna-

tional Nickel-American Metals
find in New Brunswick did for

airborne electromagnetic gear. The
airborne scintillation counter is

still awaiting its fulfillment. By
putting ali three of these devices

in the same aircraft, their useful-

ness is compounded, and the shock
of expense softened.

Obviously, the chief reason why
airborne methods are particularly

suited to Canada is because of

the vast expanses over which
ground transportation is archaic-

ally slow and expensive. Along
with the study of aerial photo-
graphs and reconnaissance geo-

logical information from govern-
ment maps, information is ac-

quired without the necessity of

showing one's hand by staking and
attracting competition to the area.

The airborne magnetometer re-

cords the magnetic effects of the
underlying rocks and is unaffected
by overburden or water. Different

highways and other arterial city

streets where the motor users' re-

sponsibilities substantially exceed

50 per cent of the total, with

compensating adjustments to the

other grants-in-aid for road and
street purposes within the munici-

pality.

There should be acceptance of

responsibility for development of

roads as a general charge on bud-
gets.

The federal role in roads of na-

tional importance should be re-

examined.

In most provinces increases in

gasoline taxes or motor-vehicle li-

censes are warranted if, the pres-

ent relationship between user

revenue and road and street out-
lays is valid for the future.

The adoption of the toll-road

principie is justified for economi-
cally feasible projects if required
roads cannot be financed in the
usual manner and when not in-

consistent with broader govern-
mental action.

types of rock have different mag-
netic effects and thus an aero-

magnetic map can be regarded as

a specialized type of geological

map.
There is still room for consider-

able improvement in the use of

the airborne magnetometer. If

costs could be reduced and if light-

weight instruments could be
developed for use in small aircraft,

more of the "tree-top" type of

survey would be done to replace

ground work. It is on the inter-

pretational side, however, that

there is most need for improve-
ment. In the meantime, there is

every reason to believe that the

magnetometer will continue to be
used as it is now — for assisting

tnapping and for prospecting for

iron ore and magnetic pyrrhotite.

Many proponents of airborne

geophysics have recently trans-

ferred their affections from the
airborne magnetometer to the air-

borne E.M., not because they are

dissatisfied with the performance
of the airborne magnetometer but
rather because they are dazzled

by the successes airborne E.M.
has had in its short history. Thus
airborne E.M. and E.M. in general

is considered to be a direct method
for locating base metal deposits.

There is evidence already that

airborne E.M. will also have pos-

sible uses as a means of obtaining
geological information under over-

burden. The history of the air-

borne scintillation counter in

Canada has been fairly well docu-
mented. On the whole it has been
a disappointment in Canada, espe-

cially in the Canadian Shield. In
the six years of use, only about
fifteen uranium occurrences out
of five thousand or more known in

Canada were discovered with the
airborne scintillation counter. None
of these fifteen has proven eco-

nomic.

With the decrease in costs which
will follow the development of

lighter-weight eqnipment, and with
the advent of the helicopter, it is

predicted that airborne geophysics
will be used extensively for more
detailed work in the future.

• • •

HOW TO RECAPTURE LOST

PASSENGER MILES

AT A PROFIT

Railway Age, v. 139, n 26,

December 26, 1955, p. 23.

The most promising measure
now in sight for restoring to the
rails passenger-miles and passen-
ger profits is to acquire passenger
cars of new designs in the develop-
ment of which the inhibitions of

past practice are abandoned. The
goals of the new design are (1)
low first cost, (2) reduced operat-
ing and maintenance expense, and
(3) higher average speeds without
excessive top speeds.

In this issue appear the ideas
and designs proposed by four rail-

way equipment builders for meet-
ing these objectives. Ali four em-
phasize the importance of keeping
weight to a minimum— in order
to reduce both íirst cost and oper-
ating costs. Ali four seek a low
centre of gravity to permit high
average speeds, without discom-
fort to passengers. In many other
respects, the approaches of the
four companies differ.

The four current developments
for providing light-weight low
cost, high-speed railway passenger
trains are set forth in detail for

criticai appraisal. Two employ
low-contour, articulated cars, with

• • •

AIRBORNE GEOPHYSICS IN CANADA

Canadian Mining Journal, v. 76, n. 12, December 1955, pp. 43-48.
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low centre of gravity, one with

dollys under one end of the un-

coupled cars. Another has light-

weight low-centre-of-gravity cars

each carried on two single-axle

trucks, but the floor is at approxi-

mately conventional height. The
fonrth employs cars of refined

structure, but the bodies are car-

ried on conventional four-wheel

trucks and they couple at stand-

ard height for interchange with
conventional rolling stock. Ali

achieve weights under 1,000 lb.

per passenger seat, exclusive of

motive power.
Among the trains' features are

innovations in heating and air-

conditioning equipment. The use

Valuable production time on a
10-stand progressive rolling ma-
chine has been saved by transfer-

ring a second aluminum forming

operation to home-grown, two-

stand equipment. A development

of the Douglas Aircraft tool de-

sign department, the low-cost ma-
chine also eliminates a degreasing

operation. Water-lubricated male

rolls of laminated wood are used.

which with only minor resurfacing,

have formed more than a million

This article gives a report of

the results of a controlled experi-

mental study of positive and nega-

tive styles of conference leader-

ship, involving four discussion

groups and two conference leaders,

who were trained in and used the

diíferent styles of leadership alter-

nately. The findings indicate that

the positive style led to greater

satisfaction and acceptance of

group solutions and was more ef-

fective in changing the attitudes

of the participants.

One survey shows that the aver-

age executive devotes from one-
fourth to one-half of his time to

conferences. Yet surprisingly little

is known about conference leader-

ship. The typical author who

of head-end power will have an
opportunity for a good workout.
The adaptability of air-ride sus-

pension to raihoad cars will also

be determined. The popularity of

several novel methods of dispens-

ing food will be tested.

A year's service will probably
be enough to indicate the all-

important reaciion of the travel-

ing public to the quality of service

which these trains can render. It

will take longer to appraise fully

the ultimate economics of owner-
ship of the new equipment. But
radical improvements in railroad

passenger service are passing out
of the stage of talk and are enter-

ing that of concrete experience.

aluminum aircraft parts to accur-

ate contours.

Costs are reduced even further

by conventional design of the two-
stand machine, eliminating the

need for special parts. Standard
parts are used wherever possible

to permit interchangeability with
other forming machines, and to

reduce maintenance. Machine
downtime while wood rolls are

redressed does not exist. for a du-
plicate set is built into the equip-

ment.

writes in this area usually bases

his "principies" upon feelings or

hunches which he has derived from
limited experience in leading dis-

cussions. Although some good prac-

tical points can be found in such
literature, the general inadequacy
of the approach is made clear by
the lack of agreement among vari-

ous authorities.

The value of this training ap-

proach is pointed up in the opin-

ions expressed by the discussion

leaders at the conclusion of the

experiment. They admitted that

though they had understood the

conceptual distinctions between
the two styles of leadership at

the conclusion of their leader train-

ing, they had definitely doubted
the value or utility of these dis-

tinctions; but that by the time of

their last experimental meetings,

as a result of their experience, with
the groups, the basic importance
of the distinctions had become
crystal clear.

• • •

HOW TO INSTALL PVC
PLASTIC PIPE

Heating, Pipng & Air Condif.oning, v.

27, n. 12, December 1955, pp. 112-116.

Polyvinyl chloride plastic pipe,

being rigid, can be installed over-

head with pipe supports or under-
ground. Fittings are attached by
any of four methods: solvent

cementing, threading, heat weld-

ing, and adhesives.

Rigid polyvinyl chloride plastic

pipe is available in two types:

normal impact and high impact.
Installation procedures for the

two are the same, with but a few
exceptions.

The normal impact type, which
can be used at temperatures up
to 150 F. and at higher working
pressures than can the high im-
pact type, is also more resistant

to chemicals. However, the high

impact type, is recommended
where r o u g h handling during
transportation and installation is

expected and where the properties

of the normal impact type are not
criticai.

In applications where under-
ground installation is required.

care should be exercised so that

the pipe is not damaged in the

laying operation. Ditches should
be smooth and regular, so that the

localized bending stresses are not
imposed. The pipe should be laid

below the frost line if water is

to be conveyed, since the pipe
may fail due to expansion of the

water if it freezes. High impact
PVC plastic pipe is best suited for

most underground applications.

Flow charts are given to assisl

in the design of polyvinyl chloride

plastic pipe lines. For a given flow

rate or pressure drop, the most
economical pipe size and Schedule
may be chosen through the use
of these charts.

Tables are included for deter-

mining maximum operating pres-

sure of PVC plastic type at any
temperature, and for maximum
allowable operating pressures for

high impact type pipes.

• • •

WATER-LUBRICATED WOOD ROLLS BEVEL ALUMINUM
A. F. Schub, Iron Age, v. 176, n, 26, December 29. 1955, pp. 68

A CONTROLLED EXPERIMENT IN

CONFERENCE LEADERSHIP

William M. Fox, Advanced Management, v. 20, n. 12, December 1955, pp. 13
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70th

ANNUAL GENERAL
AND

PROFESSIONAL MEETING
OF

THE ENGINEERING INSTITUTE OF CANADA
IN ASSOCIATION WITH

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
AND

AMERICAN ROCKET SOCIETY
AT THE

SHERATON-MOUNT ROYAL HOTEL, MONTREAL
May Twenty-third to Twenty-fifth

#
1956

COMMITTEE
Chairman CG. Kingsmill
Vice-Chairmen E. D. Gray-Donald; G. N. Martin
Members CE. Frost; J. E. L. Roy
Secretary-Treasurer H. McClymont

Entertainment H. A. Mullins
Finance J. Archambault
Júnior Activities G. L. MacLean
Meeting Arrangements J. C. Antliíf

Muriel's Room L. Scharry; E. B. Jubien

Plant Visits . . .

Publicity ....
Reception . . .

Technical Papers
Transportation

A. Benoit
M. Benoit
A. Deschamps
E. R. Smallhorn
G. H. Hoganson

Ladies Mrs. C G. Kingsmill

E.I.C.

Chairman: W. H. Gauvin
R. Brais

R. M. Hardy
A. R. Harrington

TECHNICAL PAPERS
ASME and ARS

H. C. Karn
W. H. Paterson
W. B. Pennock
H. S. Van Patter

E. A. Allcut

J. J. Clyman
R. F. Dauer
H. Ernst

J. J. Harford
W. E. Hopkins
J. A. Thomas
N. J. Viehmann

VISIT THE ST. LAWRENCE SEAWAY DEVELOPMENT - SPECIAL TRIPS - SATURDAY, MAT 26th
For lhe beneíit of those who are interested visits have been arranged to both the Montreal and International Sections of the Seaway

development. Buses will leave the Sheraton-Mount Royai at 9.30 a.m. and will return as follows:

Montreal Section: 1.30 p.m. Bus Fare — $1.00 per person
Cornwall Section: 7.00 p.m. Bus Fare — $3.00 per person

Members taking the latter trip who do not wish to return to Montreal will be able to catch the west-bound ezpress at Cornwall at

4.47 p.m. E.S.T.

ATTENTION - MEMBERS! - PLEASE NOTE
Prices for meais include gratuities and provincial tax. Tickets must be obtained in advance and refunds cannot be

made less tban tbree hours beíore any function.
Attendance at social functions will tax ali available accommodation. Members are urged to indicate tbeir ticket

requirements by completing and mailing advance registration cards well beíore the meeting. Tickets not paid for will not
be beld for less than three hours before any function. To ensure admission to ali social affairs send remittance for ali tickets
with advance registration whether írom out of town or not!

REGISTRATION
Foyer - Convention Floor

3.00 p.m. to 6.00 p.m. — May 22nd
9.00 a.m. to 6.00 p.m. — May 23rd-25th

*Members $5.00
*Juniors $3.00 — Non-Members $6.00

Ladies, guests of the Institute, speakers, authors
and students — complimentary.

*ASME and ARS members will be registered

at E.I.C. Member rate.

"MURIEI/S ROOM"
The hospitality of "Muriel" will be extended,

as usual, to ali registered members, ladies and
guests, thanks to the continued co-operation of

Canadian industry.

Registration Badges Must Be Worn

AH times are Bastem Daylight Savia ff.



9:00 a.m. REGISTRATION -

10:00 a.m. CHAMPLAIN ROOM
ANNUAL

GENERAL MEETING

*PROGRAM
Wednesday, May 23rd

FOYER

12:30 p.m. LUNCHEON
SHERATON HALL—
$2.75 per person

Chairman: E. D. Gray-Donald, Chair-
man, Montreal Branch

Speaker: Dr. R. E. Heartz, President,
The Engineering Instituto

oí Canada

2:00 p.m. BALL ROOM
INDUSTRIAL POWER
DISTRIBUTION
J. R. Auld, M.E.I.C.,

Supervising Engineer, Power Services,
Du Pont Company oi Canada Limited,
Montreal

CHAMPLAIN ROOM
GENERAL DESIGN OF THE
ST. LAWRENCE SEAWAY —
MONTREAL AREA
D. M. Ripley, Jr.E.I.C,

Sénior Assistant Engineer, Hydraulics,
St. Lawrence Seaway Authority,
Montreal

BRITTANY ROOM
APPLICATION OF WELDED DESIGN
TO HYDRAULIC TURBINE AND
VALVE MANUFACTURE
J. G. Warnock,
Head, Hydraulic Department,
English Electric Company Limited,
St. Catharines, Ont.

3:00 p.m. BALL ROOM
THE GROWTH AND
DEVELOPMENT OF LARGE
ELECTRIC POWER SYSTEMS
W. R. Way, M.E.I.C.,

Vice-President and Chief Engineer,
Shawinigan Water and Power
Company Limited, Montreal

CHAMPLAIN ROOM
THE USE OF HYDRAULIC MODELS
IN THE ST. LAWRENCE SEAWAY
DESIGN
Duncan Mclntyre,
Sénior Assistant Engineer,
Hydraulics,
St. Lawrence Seaway Authority,
Montreal

BRITTANY ROOM
THE KAPLAN TURBINE IN CANADA
G. D. Johnson, Mem. ASME.,

• Chief Hydraulic Engineer,
S. Morgan Smith Company,
York, Pa.

4:00 p.m. BALL ROOM
THE CROSS-ROPE SUSPENSION
SYSTEM OF THE KEMANO-
KITIMAT TRANSMISSION LINE
H. B. White, M.E.I.C.,
Power Transmission Engineer,
Aluminum Company of Canada
Limited, Montreal

CHAMPLAIN ROOM
THE MECHANICAL DESIGN
FEATURES OF THE
ST. LAWRENCE POWER PROJECT
Otto Holden, M.E.I.C.,
Chief Engineer, and
P. Pemberton-Piggott,
Assistant Mechanical Engineer,
Generation Department,
Hydro Electric Power Commission
of Ontário, Toronto

BRITTANY ROOM
LATERAL RIGIDJTY OF
BUILDENG FRAMES
J. L. de Stein, M.E.I.C.,

Associate Professor, and
J. O. McCutcheon, M.E.I.C.,
Assistant Professor,

Department of Civil Engineering,
McGill University, Montreal

6:15 p.m. COMPLIMENTARY
BUFFET SUPPER
Courtesy the City of Montreal
THE CHALET, MOUNT ROYAL

6:30 p.m. ADDRESS OF WELCOME
His Worship, Mayor Drapeau

7:00 p.m. REFRESHMENTS -

Courtesy of "MURIEL"

8:00 p.m. BUFFET SUPPER
Badges Must Bo Worn

Buses will leave The Sheraton-Mount
Royai Hotel for The Chalet at 5:45 p.m.
and return at approximately 9.30 p.m.
Bus tickets must be purchased in ad-

vance — Price $1.00 per person.

HOTEL ACCOMMODATION AND TRANSPORTATION
The Sheraton-Mount Royai is the headguarters hotel and ali meetings and functions will take place there unless noted otherwise-

Ali those planning to attend are urged to make reguests for room reservations as early as possible. If desired accommodation is unavailable,

delegates will be assigned to the nezt best that can be obtained. Unaccompanied delegates should indicate whether they will be prepared
to share twin-bedded double rooms. It is most satisfactory of course if such sharing arrangements can be worked out in advance and
indicated on the application for reservations.

Ali reguests for convention reservations should be addressed to:

—

THE GENERAL SECRETARY, THE ENGINEERING INSTTTUTE OF CANADA,
2050 MANSFIELD STREET, MONTREAL 2, QUE.

Reduced convention fares have been authorized for rail travei in Canada. A special fare certificate will be mailed to you rom
headguarters if reguested on your registration card. This entitles you and members of your family to round-trip tickets at one and one-half

times the one-way fare plus twenty-five cents.

Trans-Canada Air Lines have special family and group rates. Your local T.C.A. agent will gladly supply details.

No matter how you travei, be sure to make your reservations now to avoid disappointment.

* tnbject to minor changes.



Thursday, May 24th

9:00 a.m. BALL ROOM
A RAPID ANALYTICAL METHOD
FOR CALCULATING THE EARLY
TRANSIENT TEMPERATURE IN A
COMPOSITE SLAB
W. F. Campbell, M.E.I.C.,

Sénior Research Officer,

Division of Mechanical Engineering,
National Research Council,

Ottawa.

CHAMPLAIN ROOM
BERSIMIS POWER DEVELOPMENT
F. P. Rousseau, M.E.I.C.,

Chief Engineer, Power Development
Division,

Quebec Hydro Electric Commission,
Montreal

BRITTANY ROOM
AIR POLLUTION CONTROL
PROBLEMS
E. A. Allcut, M.E.I.C.,

Head, Department of Mechanical
Engineering, University of Toronto,
Toronto

SALON J

THE METAL BONDING OF
AIRCRAFT ASSEMBLIES
J. J. WaUer,
Chief Materials and Process Engineer,
Canadair Limited, Montreal

10:00 a.m. BALL ROOM
THE TRANS-CANADA RADIO
RELAY TELEPHONE SYSTEM
A. J. Groleau, M.E.I.C.,

Area Chief Engineer,
Bell Telephone Company of

Canada Limited, Montreal

CHAMPLAIN ROOM
SURVEY OF THE HAMILTON RIVER
E. N. Webb, M.E.I.C.,

Consulting Hydro Electrical Engineer,
British Newfoundland Corporation
Limited, Montreal

BRITTANY ROOM
CURRENT DEVELOPMENTS IN AIR
POLLUTION IN THE UNITED
STATES
L. C. McCabe, President,

Resources Research Incorporated,
Washington, D.C.

SALON I

THE CHALLENGE OF PROGRESS
R. C. Sebold,
Vice-President, Engineering,
Convair Division,

General Dynamics Corporation,
San Diego, Cal.

11:00 a.m. BALL ROOM
CO-OPERATIVE RESEARCH IN THE
BRITISH ELECTRICAL INDUSTRY
Jerzy Miedzinski, A.M.I.E.E.,

Development Engineer,
Department of National Defence,
Navy, Ottawa

CHAMPLAIN ROOM
MECHANICAL SERVICES IN A
MODERN BREWERY
R. E. J. Layton, M.E.I.C.,

Chief Mechanical Engineer,
T. Pringle & Sons Limited,

Montreal

BRITTANY ROOM
THE CONTROL OF AIR
POLLUTION IN ENGLAND
S. G. G. Wilkinson,
Ministry of Housing and Local
Government, London, England.

SALON J

PROJECT VANGUARD —
THE IGY EARTH SATELLITE
F. R. Furth, Rear Admirai,
United States Navy,
Naval Research Laboratory,
Washington, D.C.

1:45 p.m. CANADAIR VISIT AND
AIR SHOW - Cartierville, P.Q.

Buses will leave The Sheraton-Mount
Royai at 1:45 p.m. and return at ap-

proximately 6:00 p.m.

Bus tickets must be purchased in ad-

vance — Price $1.00 per person.

Badges Must Be Worn

6:45 p.m. ASSOCIATION OF CONSULTING
ENGINEERS OF CANADA
ANNUAL DINNER
SHERATON HALL
Chairman: J. G. Chenevert, M.E.I.C.
Speaker:

(Tickets obtainable from Association or
E.I.C. registration desk)

8:00 p.m. BRITTANY ROOM
JÚNIOR PANEL DISCUSSION —
WHAT CAN A YOUNG
ENGINEER DO IN DEVELOPING
PROFESSIONALLY?
Co-Chairmen: N. J. Viehmann, A.M.,
ASME, Jones and Lamson Machine
Company, Springfield, Vt.

G. L. MacLean, Jr.E.I.C, Foundation
Company of Canada Limited, Mont-
real

8:30 p.m. INFORMAL RECEPTION
E.I.C. HEADQUARTERS
2050 Mansfield Street

*LADIES' PROGRAM
Morning coffee: 9:30 a.m. daily — Salon B

Wednesday, May 23rd, 11:00 a.m.
Montreal Museum of Fine Arts

Tour of Museum followed by lunch and Fashion
Show by Doreen Day — $1.50 per person.

Friday, May 25th, 10:00 a.m. City Bus Tour and
visit to Botânica! Gardens — $1.75 per person.



Friday, May 25th

9:00 a.m. BALL ROOM
AUTOMATION, MEN, AND
MACHINES
J. J. Brown, Consulting Engineer,
Montreal

CHAMPLAIN ROOM
A PROGRESS REPORT ON
CANADIAN ATOMIC POWER
I. N. MacKay, M.E.I.C., Manager,
Engineering Civilian Atomic Power
Department,
Canadian General Electric Company
Limited, Peterborough, Ont.

BRITTANY ROOM
HIGH SPEED PHOTOGRAPHY
IN CHEMICAL ENGINEERING
A. I. Johnson,
Professor, Department of Chemical
Engineering, University of Toronto,

Toronto

10:00 a.m. BALL ROOM
AUTOMATING THE ENGINEER'

S

TASK
Josef Kates, President,

K. C. S. Data Control Limited,

Toronto

CHAMPLAIN ROOM
EXPERIMENTAL WORK ON COAL
BURNING GAS TURBINES
D. L. Mordell, M.E.I.C.,

Chairman and Professor,

Department of Mechanical
Engineering, McGill University,

Montreal

BRITTANY ROOM
MODERN ALLOYS FOR INDUSTRIAL
USE ABOVE 1200 DEG. F.

J. P. Ogilvie, M.E.I.C.,

Shawinigan Chemicals Limited,

Montreal

11:00 a.m. BALL ROOM
HOW THE MACKINAC BRIDGE
WAS DESIGNED FOR
AERODYNAMIC STABILITY
D. B. Steinman, M.E.LC,
Consulting Engineer,
New York, N.Y.

CHAMPLAIN ROOM
200,000 KW REHEAT BOILER
DESIGN FOR ONTÁRIO HYDRO
COMMISSION
F. W. Cranston,
Babcock-Wilcox & Goldie-McCulloch,
Limited, Galt, Ont., and
M. G. Ireland,

Assistant Contract Manager,
Babcock & Wilcox Company,
Barberton, Ohio

BRITTANY ROOM
MOVING-BED PROCESSES
E. H. Lebeis,

Catalytic Construction Company,
Philadelphia, Pa.

12:30 p.m. ASME LUNCHEON
SHERATON HALL —
$2.75 per person
Chairman: G. Ross Lord, Chairman,

Ontário Section ASME.
Speaker: J. W. Barker, President,

American Society of Me-
chanical Engineers.

2:00 p.m. BALL ROOM
LONG RANGE PLANNING IN AN
ATOMIC AGE - MANAGEMENT
PANEL DISCUSSION
Chairman: L. F. Urwick, C.I.Mech.E.,

Mem. ASME.,
Management Consultant,

Urwick Currie Limited,

Montreal

CHAMPLAIN ROOM
MASS TRANSPORTATION IN CITIES— A TRAFFIC PANEL DISCUSSION
Chairman: George S. Mooney,

Director, St. Lawrence Mu-
nicipal Bureau, Montreal.

3:30 p.m. CHAMPLAIN ROOM
Special Lecture
THE APPLICATION OF
CENTRALIZED RESEARCH AND
EDUCATIONAL SERVICES TO
IMPROVE PRODUCTION
ECONOMY
D. F. Galloway, M.I.Mech.E.,
Director, Production Engineering,

Research Association,

Melton-Mowbray, England.

Chairman: J. W. Barker, Mem.ASME.,
President,

American Society of

Mechanical Engineers

9:00 p.m. RECEPTION
There will be an informal reception

after the banquet when members
and guests may meet the incoming
and retiring presidents, distinguished

guests, the Chairman of the Montreal
Branch, and their wives. 4^

6:30 p.m. RECEPTION -

CHAMPLAIN ROOM
7:15 p.m. THE ANNUAL BANQUET

$5.50 per person (including dance)

BALL ROOM
Chairman: Dr. R. E. Heartz, M.E.LC,

President of the Instituto

Speaker: Dr. David L. Thomson,
Vice-Principal and Dean of

the Faculty of Graduate
Studies, McGill University,

Montreal

Presentation of Medals and Prizes and
introduction of the new president,

V. A. McKillop and new members of

Council.

9:00 p.m. ANNUAL DANCE
CHAMPLAIN ROOM -

$2.50 per person (Dance only)

(Dress Optional)



Engineering Institute Brief

to the Royai Commission

on Canada's Economic Prospects

Institute Asks for a Complete

Study of Needs for

Engineering Education
I

Some time ago the president on
Council's instruction appointed a
small committee to prepare a brief

for the Royai Commission on Can-
ada^ Economic Prospects. The
committee consisted of E. B.
Jubien, chief engineer of Domin-
ion Textiles, R. F. Shaw, vice-

president of the Foundation Com-
pany Limited and G. N. Martin of

the Dominion Bridge Company, a

councillor of the Institute and
chairman of the Publication Com-
mittee.

The brief was presented to the
Commission in Ottawa on March
8. It had been arranged that the

presentation would be done by the
president, accompanied by Mr.
Martin and the general secretary.

Unfortunately, the date selected

corresponded with one of eastern

Canada's worst blizzards, and the
president was unable to get to the
airport or the railway station in

Montreal, hence the presentation
was made by the general secretary.

The brief was introduced by
some general observations and
was backed up with four docu-
ments which ampliíied and em-
phasized the statements made in

it.

The supporting documents were
(1) a letter from Rt. Hon. C. D.
Howe, Hon.M.E.i.c, (2) an article

by Dr. C. R. Young, Hon.M.E.i.c,
reprinted from the March 1944
Engineering Journal (which will

be printed again in the Journal
under instructions of Council)
titled "The Desirability of Estab-
lishing Technical Institutes in

Canada," (3) the article "The
Tide and the Crisis" by Dr. G. E.

Hall of the University of Western
Ontário, which appeared in the

December 1955 Engineering Jour-

nal, and (4) a paper by Rear
Admirai Hyman G. Rickover of

Mr. Chairman and Gentlemen:
Thank you for this opportunity

to appear before your important
body. The breadth of the field

which you have been called upon
to study is so great that one may
well wonder just what he can do
to help toward the accomplish-

ment of your task.

Our story as told in our brief

is a simple one, but we think it

deals with the most important
single element in the equation
which you will have to find in

order to solve the problems of

"Canada's Economic Prospects".

This element is manpower —
trained manpower.

Our brief does not labour any
point. We do not try to tell you
how to solve the problem, but
simply how to approach it. We
have studied the problem too long

to believe that the answer is an
easy one, or that one person or

group has the whole answer, but

the U.S. Atomic Energy Commis-
sion titled "Engineering and Scien-

tific Education", which appears in

this issue of The Engineering
Journal.

The brief and the introductory
remarks follow.

we do recommend that something
sensible be started now so that we
will not always be in our present

confused state of mind. We feel

that your Commission is the one
to point the way with clarity and
emphasis.

We have noticed that a great

many briefs presented to you have
emphasized the need of more engi-

neers and scientists, and more
well-trained technicians. Appar-
ently most of those who have ap-
peared before you are agreed on it.

This has pleased us greatly and
we hope it will give the Commis-
sion further encouragement to

bring forward a far-reaching

recommendation.

The Institute has been asked by
some of the university authorities

to undertake a study such as we
are now recommending to the

The Introduction is continued on
page 446. The Brief is on page 442.
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The Royai Commission on

Canada's Economic Prospects

Gentlemen

:

1. The purpose of this presenta-
tion is to discuss with the Royai
Commission, one of Canada's most
serious shortages in resources. We
refer to manpower, and in particular

to one segment of it i.e. engineers,

scientists and technicians.

2. The terms of reference of the
Commission include more than one
reference to a field in which en-

gineers may be the most important
element. It seems appropriate that

in any study of "Canada's economic
prospects," the supply of engineers

and scientists should be considered.

No other human element will be ef-

fective as the engineers in "the sup-

ply of raw material and energy
resources," in extension "of pro-

ductivity", and in meeting "the
prospective requirements for in-

dustry".

3. It is not necessary for us to

submit proof of the shortage of en-

gineers, scientists and technicians.

That is now a self evident fact, that
can be denied by no one who is in-

formed and who regards the situa-

tion objectively. However, the pres-

ent and potential seriousness of the
shortage, in terms of "Canada's
economic prospects" does merit the
presentation of some facts and some
recommendations.

National Defence

4. The most important considera-

tion is that of national defence. We
do not wish to appear to be hysteri-

cal, but we are concerned about pros-

pects for the future. Rússia con-
tinues to be a threat, and the fear of

that threat increases daily, with the
rapidly increasing number of en-

gineers and scientists being educated
and trained there.

5. British scientists who visited

Rússia last summer turned in a
startling report—by 1960 Rússia
would have between 2 and 3 million

engineers and scientists, the quality

of the training was high, and the
top men were at least as good as the
top men in the United Kingdom and
the United States. In a single genera-
tion this nation has risen from the

most lowly to the highest in these

fields.

6. Why has Rússia done ali this ?

In order to excel! Just to what ex-

tent she wants to excel, it is hard to

tell, but we can be sure she wants to

excel in trade at least. Many people
believe that she wishes to dominate
the world. To do this she is building

up the greatest army of technically

trained persons that the world has
ever known. She believes that such
personnel are the means of reaching
her objectives.

7. These tactics should both dis-

turb and inspire us. If we are to

realize our own destinies, we must
not sit by quietly, while these de-

velopments take place before our
eyes. We must join with others in

preparation for the future. As far

as we are concerned this means more
engineers, more scientists and more
technicians.

Natural Resources

8. Canada is blessed with the

greatest gift of undeveloped natural

resources of any nation in the world.

The two things most essential to

their development are money and
me|n — technically trained men.
Without these men the resources are

without value. If the present short-

age is allowed to continue, the full

use of the resources is denied us. To

develop Canada we must have more
technically trained people.

Industry

9. It is hard to tell which section

of Canada's activities is hardest hit

by the shortage in technical man-
power, but there can be no doubt
that industry is indeed suffering.

The Engineering Institute operates
an employment service for its mem-
bers and employers. This is an ex-

cellent médium through which to

follow the nation's industrial de-
velopment. We have more job
vacancies and fewer applicants than
ever before in our history. Even
positions offering up to $25,000 a

year are hard to fill. Right now we
have one opening of $40,000 and we
have not yet found the man for it.

10. The design and building of

new plants and the extension of

existing ones, is being delayed in

many instances because of the short-

age of design engineers. Consulting
engineers have told us that they
have had to decline invitations to

design plants and industrial build-

ings, highways and bridges because
they could not find additional en-

gineers to enlarge their design staff.

Most definitely, Canada's industrial

development is being retarded by
such shortages.

11. No one can tell exactly how
many should be trained, but accord-

ing to the now famous Shefneld re-

port, in ten years' time the universi-

ty population will have doubled.

Assuming that the same proportion

continue to enter the sciences, it is

evident that the present facilities

will be completely inadequate. The
likelihood is that a greater proportion
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will go in for science. What are we
going to do about it ?

Facilities of Education

12. More facilities and more staff

will have to be provided. This in-

cludes universities, technical insti-

tutes and high schools. The staff

problem will be the more difficult one
to solve, but it must be solved. More
people must be trained for teaching

and ali must be given a remuneration
commensurate with their import-

ance, and more nearly in line with
that offered by industry for such
services. Canada appears to be the

only nation that pays its university

teachers substantialíy less than they
could obtain from other employers
(see—Survey of National Research
Council). Any further extension of

such a policy will be ruinous to our
future.

13. Up until a year or so ago, it

was possible to get some real help in

our difficulties, by employing Eu-
ropean engineers, but this source is

now dried up. We now face a situa-

tion where we will have to "grow
our own". It becomes increasingly

evident that a great effort has to be
made in Canada by Canadians.

Finances

14. It is plain that more money
must be made available for educa-
tion in addition to the natural in-

crease in the volume of fees. For
engineering, fees pay only forty per

cent of the cost. It is evident that

the money must come from outside

the university. It seems equally

evident that a substantial portion

of it must come from government.
We believe the federal

.
government

has a real responsibility here.

The Cost

15. It is always interesting to

know what a proposal adds up to in

dollars and cents, but there is no
way of which we are aware, whereby
even approximate figures can be ob-

tained for ali of Canada that would
include extensions to existing uni-

versities, the building of new institu-

tions, additional equipment and
new staff. However, it is not neces-

sary now to have such figures. They
can be developed when they are

needed.
16. Plans should be made at

least to double the present number
of graduates. No matter what this

costs it will be modest in terms of

benefits derived. Today 's expendi-

ture for university education is la-

mentably small. We spend more on
recreation than we do on education.

We spend more than twice as much
to keep a criminal in custody as we
do to educate a free man at a uni-

versity. Without a murmur we hand
out more to take care of a mentally
deficient person than we do to

educate a mentally efficient one. We
spend more than twice as much on
carbonated beverages and about
three times as much for alcoholic

beverages as we do for a university

student. Truly our sense of values is

badly distorted. Isn't it time we did

something about it ?

17. It would be futile for the In-

stitute to attempt to state before

the Commission just how the situa-

tion should be met. To find the full

sensible solution will require an
exhaustive study by persons con-

cerned with the answer, and com-
petent to locate and evaluate evi-

dence. There is much urgency about
this matter, but enough time should

be given to it to find the one best

answer. This is no time for half

measures or mistakes.

18. The Engineering Institute of

Canada has considered the problem
for several years. Discussions with
university presidents, deans of en-

gineering, faculty members and em-
ployers right across Canada, and in

the United Kingdom and the United
States as well, have given us an in-

sight into the situation and have
left us with a sense of urgency. This
brief is not the place to go into de-

tails, but if at any time our knowl-
edge of conditions and our opinions

may be helpful to your Commission
or to departments of the govern-
ment, we shall be happy to collab-

orate.

Further Proof

19. Rather than lengthen this

brief with arguments and proof, we
are attaching some documents which
give emphatic and colourful sup-

port to the things we have said. We
are confident you will find them in-

teresting and helpful. They are

(a) a letter from the Right Hon.
C. D. Howe, hon.m.e.i.c, Minister
of Trade and Commerce and of De-
fence Production, (b) a paper by
Dr. C. R. Young, hon.m.e.i.c,
Dean Emeritus of the Faculty of

Applied Science and Engineering,
University of Toronto, and a
past president of The Engineering
Institute of Canada, (c) a paper by
Dr. G. E. Hall, President and Vice-

chancellor, the University of West-
ern Ontário, (d) an address by Rear
Admirai H. G. Rickover of the
United States Atomic Energy Com-
mission.

20. The problem of technical

education is a complex one, the
solution of which will require more
money and more collaboration be-
tween government, educators and
employers. As we have said we are
not now attempting to present de-
tails although they are known to us.

We feel that our proposal to the
Commission should be clear and
simple, and that details should be
reviewed later.

21. Believing that a great share
of the responsibility of meeting the
problem belongs to the federal gov-
ernment, we recommend with a sense

of urgency that your Commission
propose to the federal government, the

creation of a body to study the prob-

lem immediately so that a realistic

program may be developed with a mini-
mum loss of time.

R. E. Heartz, m.e.i.c.

PRESIDENT

L. Austin Wright, m.e.i.c,

GENERAL SECRETARY

The Engineering Institute of Canada

March, 1956
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The Desirability of Establishing

Technical Institutes in Canada
by

C. R. Young, m.e.i.c.

Dean of the Faculty of Applied Science and Engineering,

University of Toronto

Past-President of the Engineering Institute of Canada

A memorandum submitted to the Council of The Engineering Institute of
Canada on February 9th, 1944. Council approved the proposal and has since

taken steps to initiate action through the provincial departments of education.

The Need for Technical Institutes

One of the present obligations of

the educational authorities and in-

stitutions in this country is to

direct their resources towards a
speedy and sound re-establishment

of men discharged from the forces

or released from war industry. A
forward-looking and realistic tech-

nical educational program ought
to form an iniportant part of the

general scheme of rehabilitation.

The faculties of engineering of the
universities will, no doubt, do their

share, but they are properly restrict-

ed to the professional field. It is

therefore necessary that steps be
taken under provincial auspices,

but perhaps with federal support, to

provide essential training to many
men with technical aptitudes who
either could not qualify for admis-
sion to a university or could not
spend four more years of their lives

in obtaining an education for a
livelihood. Some plan should be
devised whereby men without pro-

fessional ambitions could have their

needs satisfied in institutions giving

a training above the ordinary voca-
tional levei but less advanced than
that offered by the engineering eol-

leges. Minimum qualifications for

admission would naturally have to

be less than complete university

matriculation and might in some
instances have to rest chiefly on
personal capacity and interest, sup-

plemented perhaps by assurances of

future employability in technical

pursuits.

Consideration of technical educa-

Dr. C. R. Young, hon.m.e.i.c, is now
Dean Emeritus of the Faculty of Applied
Science and Engineering of the University
of Toronto.

tion in Canada clearly indicates a
serious gap in it above the second-
ary school levei and below that of

the degree-granting engineering fa-

culties and colleges. The univer-
sities, as the sole type of institution

above the ordinary or vocational
high school, cannot possibly serve

adequately ali of the needs of the
country in the matter of advanced
training of technical personnel and
any attempt at doing so is bound to

be unsatisfactory both to those

seeking training and to the uni-

versities themselves. Experience in

the United States, in Great Britain,

and on the continent, has shown
that the whole fabric of technical

education is strengthened and mark-
ed public benefits realized from the
establishment of an intermediate
type of institution commonly de-

signated as the "technical institute".

Employment of Technical Institute

Graduates

It is of importance to note that in

the United States renewed em-
phasis is now being placed on the
work of the technical institutes.

Much of the technical training to be
made available for men discharged
from the forces and released from
war industry will be given by them.
As an evidence of the growing
activity expected in this field, eight

technical institutes are projected for

New York State, to be built as part
of the post-war construction plan
and turned over to the State for

operation.

While the graduates of engineer-

ing colleges look to professional

employment involving investigation

of the scientific and economic fea-

tures of undertakings and are con-

cerned with devising what are often

original methods of analysis, design,

construction, manufacture, or opera-

tion, the graduates of technical

institutes are for the most part
concerned with repetitive activities

associated with production, operat-

ing or maintenance procedures.

Graduates from the latter type of

institution constitute the "line"

side of an organization, as contrasted
with the "staff" side, which is

generally recruited from the gradu-
ates of professional schools.

Technical institute graduates very
often limit their interests to, and
are trained for, particular industries.

Their duties are normally of a super-

visory character, but may include

minor technical functions such as

drafting, design of details, laboratory

testing, inspection, construction in

the field, or the technical aspects of

sales work.
Careful studies made in the

United States indicate that the
technical institute graduates re-

quired by industry represent from
2.2 to 3.0 times the number of

graduates required from the pro-

fessional schools. These two groups
are related in much the same way
as are non-commissioned officers

and commissioned officers in the

army.

Types of Technical Institute Students

Technical institutes serve more
effectively than the engineering

colleges the following types of

young men:

(1) Those who have had industrial

experience and have already chosen

a vocation upon which they wisfa

to embark with the least possible

loss of time.
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(2) Those who have passed the

state of "book-mindedness" and
whose mental learning processes

centre on actual doing rather than
on formal study.

(3) Those who, for financial or

other reasons, cannot devote four

years to preparation for remunera-
tive employment.

(4) Those who, having practical

rather than intellectual interest,

have had to leave college before

progressing very far.

(5) Those whose educational qua-
lifications would not admit them
to a university.

General Characteristics of Technical
Institutes

While great diversity exists in the

character and practices of the pre-

sently-operating technical institutes,

they nevertheless exhibit certain

well defined general characteristics.

The courses offered are shorter and
more practical than those available

in the professional schools. While
courses in the latter develop the

specialized functions of research,

analysis, design, and new produc-
tion or operating procedures, the
work of a technical institute is

centered upon and seeks to ra-

tionalize the higher practical pur-

suits of industry. Students of the
latter learn by doing rather than by
studying and there is much less

emphasis on independent study than
in the universities. The mathema-
tical and physical sciences are not
taught as independent disciplines,

but in intimate and very direct and
practical connection with their tech-

nical applications.

The length of technical institute

courses varies from one to four

years, the most common being two
years. Under favourable aspects,

two years of intensive practical

work with a sound grounding in the
underlying sciences will result in a
high employability of the graduate.

Three broad types of training are

offered in technical institutes: —
(1) generalized engineering courses,

(2) technology of particular indus-

tries, (3) functional courses.

Experience has shown that there

are innumerable positions in indus-

try for the efficient occupancy of

which a wide range of scientific or

technical knowledge is not neces-

sary. Many of these are conven-
tionally classed as belonging to

engineering and many open paths
to posts of high responsibility in

producing and operating organiza-

tions. The technical requirements
of such positions can be adequately
met by an intensive type of en-

gineering training from which the

more advanced scientific features are

omitted. To meet this situation, so-

called generalized engineering cour-

ses have been established in some
of the technical institutes.

In the generalized engineering

courses a strong effort is made to

present basic science and tech-

nology that would be useful in any
one of a variety of industries. Some
of the subjects taught are mathe-
matics, physics, chemistry, me-
chanics, engineering drawing, de-

scriptive geometry, electricity, and
materiais of construction. To these

there may appropriately be added
industrial relations, sociology, in-

dustrial safety, and industrial law.

The generalized engineering course

in a technical institute parallels the

engineering courses in the uni-

versities but represents an abridg-

ment of them. The material is pre-

sented in a more practical form and
in a manner not demanding of the

student any marked attainments in

mathematics or in theoretical science.

Many technical institutes ofTer

courses in the technology of parti-

cular industries, often with a de-

finitely local application. Some of

the most successful of these institu-

tions have grown out of the idea of

service to one or more important
local industries. An application of

this principie in Canada might well

be advantageous.
Some technical institutes ofTer

what are called functional courses.

These pertain to such activities as

quantity surveying, textile design-

ing, power plant management and
operation, management, and general

supervision.

The co-operative plan has been
found particularly helpful in extend-
ing the usefulness of technical insti-

tute work. Under this, the student
alternates between study in the
institute and employment in indus-

try. His experience and practical

qualifications increase in parallel

with his theoretical knowledge.

Although degrees cannot be grant-

ed on the completion of the typical

short, practical courses offered by
the technical institutes, it is highly

essential that some form of certi-

ficai ion should be adopted through
which the graduate would be able

to establish his qualifications. This
has been admirably worked out in

Great Britain. A scheme of examina-
tions and credentials has been
developed under the joint auspices

of the English and Scottish Boards
of Educa tion and a group of pro-

fessional institutions. National
Diplomas are given for successful

examinations following full-time day

courses, and National Certificates for

examinations following evening and
part-time courses.

In order to guard against an
effort by anyone to attain pro-

fessional recognition without the
prerequisite training, a clear under-
standing should be reached by those
sponsoring technical institutes with
the Provincial Associations of Pro-
fessional Engineers respecting the
attitude of the latter to applications

for admission from technical insti-

tute graduates. Credentials obtained
from a technical institute might be
acceptable in lieu of part at least

of the examinations required of non-
graduates of professional schools for

admission to the associations. The
difference in required practical ex-

perience for the two types of

graduates should be determined at

the outset.

Relation of Technical Institutes
to the Universities

Experience has shown that it is

not practicable for a degree-grant-

ing engineering college itself to

attempt parallel technical institute

activities on the same campus,
under the same administrative and
teaching direction, and during the
same operating hours. No experi-

ment of this kind has so far suc-

ceeded. Under such circumstances,

the technical institute is soon regard-

ed as a salvage mechanism for

failures, culls and misfits. Students
in the short courses are not accord-

ed the full privileges of regular

students in campus activities and
organizations. Unconsciously, but
nevertheless almost inevitably, the

staff comes to favour the longer
course, to the very great prejudice

of the technical institute work and
to the detriment of the morale of the
institution as a whole. No such
undesirable situation exists if the
technical institute has its own
administration, its own instructors,

its own quarters, and its own
particular policies and ideais, freed

of any invidious comparison with
institutions giving professional
courses.

From the point of view of the
engineering faculty or college the
superposition of aims and objectives

is undesirable. The colleges must
protect their standing with the
professional societies and accredit-

ing agencies. They must insure that
industry places definite value on
their credentials. One standard of

admission, one general levei of work,
and one grade of credentials are

essential. It is not practicable to

arrange the curriculum of an en-

gineering college in such a manner
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that attendance ot one, two, or

three years would constitute ade-

quate and final educational prepara-

tion for different types of technical

employment. Many years ago, the

German technical universities at-

tempted th is plan and had to

abandon it in favour of different

types of schools for different callings.

Credits toward a University Course

Experience has shown that it is

difficiilt to arrange automatic credits

for students who complete technical

institute courses and desire to enter

engineering colleges with a view
to obtaining professional training.

The two types of programs are

widely different. To obtain the
greatest success, the methods of

teaching should correspondingly dif-

fer.

A dominating principie in the

technical institute work has been
that the courses are of a "terminal"
character. It consequently appears
impracticable to admit graduates of

technical institutes at any higher

levei than the first year, except in

special cases. The difficulty arises

in the fact that the so-called

theoretical courses have by inten-

tion been made very different in

content in the two institutions. In
most cases, technical institute men
have had neither the amount nor
the type of mathematics that would
serve as a prerequisite for the more
advanced engineering subjects and
for which the colleges will allow any
considerable credit, however pur-

poseful or useful the content or

giving of the instruction has been.

Graduates of the technical institutes

would, on their part, often ex-

perience disappointment in being
asked to start over again far down
the line. They could scarcely escape
a feeling of repetition, waste of

time, discouragement, or even em-
barrassment.

While any regular plan of admis-
sion of technical institute graduates
to advanced standing in the en-

gineering courses appears to be
impracticable, exceptional men, hav-
ing higher educational qualifications

than most technical institute stu-

dents have, might be admitted to the
professional schools above the first

year. The possibility of this would
prove highly attractive to young
men thinking of entering a technical

institute. Undoubtedly, it would be
in the public interest for the uni-

versities, possibly in co-operation

with the Department of Education
for the province concerned, to

arrange suitable "bridging" courses

for facilitating such transfers.

Advantages of the Technical Institute

Plan to the Universities

Due to the comparative absence
of technical institutes in Canada
the engineering colleges have, in

effect, been forced to conduct two
over-lapping types of training. Pri-

marily, the courses offered are

designed for men seeking profes-

sional qualifications and capable of

acquiring them. At the same time,

however, there are, in every en-

gineering college, appreciable num-
bers of students who can hope to

attain only a general education or

a sub-professional status. Their
capacity, or interest, does not
enable them to keep pace with the

majority of their classmates. As a
result, they waste their time and in

some measure, hamper the training

of the better students. Actually,

their own interests are ill-served and
industry is by no means a gainer in

the process. It must be admitted,
too, that a very substantial part of

the demand for technical personnel

Commission. Some preliminary

study had been done before the

announcement was made of the

appointment of this Commission.
It was decided to withhold further

action in the hope that the Com-
mission would find that an ade-

quate supply of engineers and
scientists was inextricably and
basically involved in any attempt
to evaluate "Canada's Economic
Prospects".

At the latest meeting of the
Council of the Institute funds

were voted to finance an engineer-

ing education conference, to which
would be invited the deans of

engineering and members of their

staff. The preliminary arrange-

ments are already under way and
it is proposed to continue, inas-

much as the details of education

itself are not likely to come with-

in the terms of reference of the

Commission, but the availability

of funds to supply buildings,

equipment and personnel would
seem to be appropriate to your
field of interest.

could be filled by technical institute

graduates with a greater continuity
of service and often with greater

immediate satisfaction to the em-
ployer.

The concensus of opinion amongst
persons long experienced in educa-
tional matters is that strictly pro-

fessional education would be ad-
vanced, the engineering colleges

would be greatly relieved, and their

primary objectives brought nearer,

if those students whose interests are

practical and vocational rather than
professional were to seek their

training in an institution of the

type of the technical institute.

Suggested Action

It is my belief that both education
and industry would be notably
served if, with the sponsorship of the

provinces, a number of technical

institutes were immediately estab-

lished so as to be available for

qualified demobilized men and dis-

placed war workers as soon as they
are free in substantial numbers.

In this way the Institute hopes

to have a part in planning the

future of Canada. We feel it will

be most advantageous to have the

studies on engineering education

completed in time to be integrated

into this expansion program which
should follow the report of the

Commission.
The Institute's study of the

subject and our facilities from
coast to coast are at the service

of your Commission, or any body
that succeeds to your responsibil-

ities. We are a national body with

a strong sense of national responsi-

bility in this matter. We have no
personal "axe to grind". We just

happen to believe that more
properly trained people are going

to be needed as time goes on, and

that the only way to mect today's

desperate situation and to attack

tomorrow's, which will be even

worse, is to do something about

it now. We believe your Commis-
sion is the body to start it. We
hope vou will agree with us.

Introduction to Brief to

The Royai Commission

(Continued from page 441)
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Engineering and Scientiíic Education

by

Rear Admirai Hyman G. Rickover, USN

Chief, Naval Reactors Branch, U.S. Atomic Energy Commission

and

Assistant Chief of the Biireau of Shipsfor Nuclear Propulsion

Head of the atomic-powered submarine projects, the Nautilus and the Seawolf

Address given to the Sixth Thomas Alva Edison Foundation Institute on
"The Growing Shortage of Scientists and Engineers", November 21-22, 1955

For the last eight years my work
has been in the field of nuclear

power. In dealing with the problems
involved in developing this new
source of energy, I have found them
to be but one facet of a much larger

problem — how to provide the

trained men and women to maintain
the momentum of our rapidly

expanding technical civilization. You
are ali aware that our explosive

population growth has placed a

tremendous strain on the resourees
— human and material — of our
educational institutions. There are

just not enough good teachers and
schoolrooms to give each child the

opportunity to develop his capa-
bilities to the fullest.

I consider the present crisis in

education as grave a problem as any
that faces our country today. Unless
it is dealt with promptly and
effectively the machinery which
sustains our levei of material pros-

perity and politicai power will

begin to slow down and we will be
in danger of losing the cold war by
default. Let me illustrate this with
a few figures:

First, the United States has
doubled its population in the past

fifty years and is expected to

double it again by the end of the

century.

Second, with only seven per cent
of the world's population and eight

per cent of the land area, the

United States is today responsible

for more than half the world's

production.

Third, to maintain our relative

position in the world economy and
to preserve our high standard of

living, American industry must —
ten years from now— produce forty

per cent more than it does today.

The use of electric power, for

example, is expected to quadruple
in the next twenty-five years. Or
take minerais and most mineral
fuels : the United States has used up
more of these in the last thirty years

than the entire world did in ali of

history before 1914. A similar growth
in consumption in the next thirty

years cannot occur unless we make
profound changes in technology.

Experiment or Perish

Our accelerated increase in pro-

duction over the past century has
been due to the efforts of but a small

number of companies. Only one per

cent of ali the businesses in existence

a hundred years ago are still alive

today. And in a recent study by the

Brookings Institution it was shown
that only thirty-eight of the one
hundred largest industrial com-
panies existing in 1909 are still in

business today. The companies which
survived are those which have been
willing to experiment, to take risks,

to innovate, to break precedent.

Their managements have anticipated

and helped to bring about the very
changes which caused their less

astute or less courageous competi-
tors to slip back. These companies
hold their place in a world of

change. The top is a slippery place.

The same holds true for nations;

like industrial organizations, they
will decline if they are not con-
tinually alert to the needs of the

future. The law of life for industrial

organizations and for nations is the

same: "adapt or perish." The indus-

trial, and hence the politicai power
of nations is dependent in large

part on their scientiíic and engineer-

ing professions, and these in turn
deper»d on a continuous inflow of

capable and well-trained individuais.

In other words, a nation progresses

or falis back in the race for survival

to the degree that it succeeds or fails

to afford each individual citizen the
maximum opportunity for educa-
tion and training.

An essential function of leader-

ship, in the government of nations

as in the management of industries,

is to plan for the future. What we
do today was largely determined
for us by the vision and action of

those who preceded us. Likewise,

tomorrow's events will depend on
what we plan and do today — on
the wisdom we use in planning for

the future. Perhaps the most insi-

dious weakness a nation can have
is the belief, fostered by propa-
ganda of one kind or another, that

it can do everything better than
other people. We in this country are

subjected to this kind of propa-
ganda in various media — such
as the slick advertisements of maga-
zines — week upon week, month
upon month. We overlook what we
do not hear much about, especially

if it is unpleasant.

Unpleasant Facts

One of the unpleasant facts which
has but recently been mentioned is

that in the field of scientiíic and
engineering education our main
competitor — Rússia — is speedily

passing us. According to the best
estimates, the United States now
has about 800,000 engineers and
scientists — Rússia 650,000. Dis-

turbing as this is, it is insignificant

as against the rate with which she is

increasing her engineering and scien-

tiíic talent compared with us. In
1954 she graduated more than
50,000 engineers and scientists; we
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graduated 23,000. Mr. Allen Dulles,
the Director of our Central Intelli-

gency Agency, has stated that
between 1950 and 1960 Soviet
Rússia will have graduated 1,200,000
scientists and engineers, compared
with 900,000 in the United States in

our present prograni. Thus by 1960
it is estimated she will have more
engineers and scientists than we;
moreover, the rate of attrition in

Rússia is lower than ours because
of lower age.

Some may argue that Russian
engineers are not technically as well

trained as ours. This is not the case.

It is true that they are trained in

engineering exclusively and at the
cost of their general education.
Further, their engineering training

is confined to narrow specializations.

This is so because the Soviet educa-
tional philosophy is based on the
premise that the purpose of educa-
tion is to train the individual for the
particular purpose the state requires.

You know what kind of a job the
Russians have done on jet engines,

radar, long-range bombers, and
atomic weapons. Their industrial

production has quadrupled in the
last fifteen years.

The Clear Trends

The Russian approach to educa-
tion is a total approach. They are

educating as many women as men,
and women constitute one-half of

the total in the professions. In
contrast, in the United States this is

but a fraction of one per cent.

Can we continue to neglect so large

a potential of trained personnel ?

While our mass production system
will permit us, for the time being, to

build more things faster than Rús-
sia, their engineers may soon, by
their very numbers, invent better
machines. In rate of progress they
are, in fact, already ahead of us.

We must not take for granted our
present technological leadership.

There are some who believe that
the United States is not even
graduating enough trained people
merely to sustain our present rate of

technical expansion beyond the
year 1970. What is certain is that
unless the number of our scientists

and engineers increases at an acce-
lerated rate our economy will be in

serious trouble for lack of tech-
nological nourishment, because our
pool of graduate engineers is the
source from which arise nearly ali

our technological advances from jet

engines and nylon, to earth satellites,

atomic power, and intercontinental

missiles.

In light of these facts, the present
Soviet peace offensive makes a great

deal of sense to the Russians. Re-
cently Mr. Khrushchev said: "We
don't have to fight. Let us have
peaceful competition and we will

show you where the truth lies. . . .

Victory is ours."

Can we in the United States
permit this challenge to stand ?

Quality Imperative

America's present educational
crisis is not only one of quantity —
i.e., not enough engineers and
scientists being graduated each year— but also one of quality. And this

is a serious matter, for in the contest
with Rússia we must depend on
greater human quality, since we
cannot match her manpower in

numbers.
Our primary and secondary schools

have recently come in for much
criticism for not doing a good job.

Actually, the average high school
graduate of today is better trained
than the one of seventy-five years
ago — which should not surprise

us since today's school year is

twice as long as that of 1870; the
proportion of teachers to pupils is

greater; and — even taking into

account the changed value of the
dollar — we spend nine times as

much per pupil today as we did in

1870. We have thus a situation

where the child goes to school

twice as long, costs us nine times as

much to educate, but gets only a
little better education than he was
getting eighty-five years ago.

Unsatisfactory as this may be,

the real issue is not whether the
present-day pupil compares favor-

ably with the pupil of 1870, but
whether he is adequately trained for

the demands of today 's society. I

submit that he is not.

I say this on the basis of study,

intuition, and the experience I have
gained from interviewing more than
one thousand college graduates over
the past ten years.

My experience in selecting people
may have some relevance for other

engineers because the design and
development of nuclear power plants

is extremely difficult. It encom-
passes the most advanced scientific

and engineering concepts in physics,

mathematics, chemistry, metallurgy,

electrical engineering, electronics,

and mechanical engineering. The
problems we face in nuclear power
plants are indicative of what ali

branches of engineering will soon
have to face.

The single most important thing

I have learned from these interviews

is that ali but a small number of the
young college graduates lack proper
motivation. Some of them consider

their degree merely as a ticket to a
job, and a pass for security. They
use the college as a "service station".

This desire for security in terms
of money, rather than in oppor-
tunity for self-improvement, is hard
to understand in a society where
security is so readily available.

Another important point that has
been made clear to me in inter-

viewing young graduates is that
they know many facts — but they
have not learned many principies.

Principies are more important than
facts and far more difficult to master.
But once a principie is learned, it

becomes a part of one, and is never
lost. The facts we learn are soon
forgotten and their meaning changes
with time. A trained man knows
how to answer questions. An edu-
cated man knows what questions are
worth asking.

My concept of a good engineering
course is one in which the student
learns the principies of mathe-
matics, of physics, of mechanics, of

electricity, of metallurgy, and of

chemistry. A thorough understand-
ing of these leads easily to handling
the facts associated with them.

I do not believe that "practical

stuff" should be or can be properly
taught in a university. The reason
is easy to see. Nearly ali college

textbooks are several years behind
current industrial practice. Further-
more, they are written by men who
do not have the latest "practical"

information, so that the texts are
obsolete even while they are being
written.

The employer who wants a "prac-
tical" engineering graduate is simply
hiring a man who knows how to

make the same mistakes that have
been made in his plant for the past

ten to fifteen years.

Whose Responsibility?

The failure in education is not the

fault of the educators alone. It is the

fault of ali of us in not recognizing

the impact of the Twentieth Cen-
tury scientific revolution and taking

the necessary measures in time.

I have tried to give you my view
of the problems that face us in

engineering education. What can
we do about them ?

First, we must see to it that every

young man and woman who is

qualified obtains a college educa-

tion. Today less than half of those

capable of acquiring a college degree

enter college. Sixty per cent of the

best students graduating from high

school do not go to college. This is a

tremendous loss of talent amounting
to 250,000 students each year. And
nearly half of ali those who do start
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college do not graduate. For every
high school graduate who eventually

earns a doctoral degree there are

twenty-five others who have the
intellectual ability to achieve that

degree, but do not. We simply
cannot afford a waste such as this.

Second, we must increase the

funds for education. The United
States is spending about two and a

half per cent of the national income
on education. In contrast we spend
more than four per cent on recrea-

tion. We spend more money for

comic books than for ali textbooks

used in our elementary and high

schools. In 1951 the amount spent
for advertising was $199 for every
family in the United States, but the

amount spent for primary and
secondary education was $152 per
household. This means that our
national outlay for the education
of citizens was substantially less

than our expenditures for the educa-
tion of consumers.

It may amuse you to know that in

a recent year the United States

home permanent wave industry

budgeted for research into ways of

improving the looks of human hair

a sum amounting to two cents per

United States (female) capita. The
whole nation meanwhile was spend-
ing only three cents per capita for

research into the distressing things

that go on inside the human head.

How Much Are Teachers Worth?

Third, from what I read in the
papers we seem to be more con-
cerned with expenditures for school

buildings than for spending money
to obtain better teachers. Schools
can be constructed in two years or

less, but it takes four years to train

an elementary or high school teacher,

and seven to eight years to train

a college professor. Our school
buildings may be the best in the
world, but can we say the same of

our teachers ? I do not mean to

imply that we should not have the
best school buildings, but perhaps
our children would be better off with
fewer buildings but with the best
teachers it is possible to obtain.

We plan to spend twenty-five billion

dollars in the next ten years on
school buildings. What amount are

we prepared to spend for assuring

better teachers for these schools ?

The real question is, "Can we
afford not to spend enough for such
assurance ?"

This leads me to the question of

the salaries we pay teachers. Com-
pared to other professions there has
been a considerable drop in their

purchasing power, particularly for

those at the highest professional

leveis. The deterioration at the top
is so great that it has affected the

attractiveness of the academic career

as compared to other professions.

In any profession, and parti-

cularly in the teaching profession,

there are dedicated people who will

work under adverse conditions and
at low pay. But we must not delude
ourselves that the answer to our
dilemma lies solely in dedicated
people. There will never be enough
of these. We are not entitled to

educate our children on the ghilan-

thropy of our teachers. Whether
we like it or not, in the culture which
exists in the United States today the

desirability of a given occupation is

measured largely in terms of salary.

As a rule the better people are

attracted to the higher paying pro-

fessions. This explains why the

ablest young men and women are

turning away from teaching even
though numerous scholarships and
fellowships are available. No such
recruitment problem exists, for

example, in medicine or in law.

These have no lack of applicants; in

fact many are turned away.
When the income of teachers rises

to the point where it competes with
other professions, it will attract the
right kind of people.

Therefore, I submit that an
immediate step in solving our educa-
tional problem is to increase salaries

drastically. It little matters that

some teachers will be overpaid. The
low salaries paid for the past fifty

years have served to attract to the

teaching profession many who are

not really qualified. It will profit

us very little to spend millions of

dollars on scholarships and then
place the students under incom-
petent teachers. Increasing salaries

is the surest way to attract more
competent men and women over
the long run. Further, when salaries

are increased it will be possible to

base advancement on performance,
and not on the basis of time served.

Current Alternatives

Unless we quickly remedy the
present treatment of our teaching

and scholarly resources we will

inevitably have morally and intel-

lectually incompetent teaching staffs.

Eventually the bright young man
will sacrifice his desire to teach
in favor of an adequate standard of

comfort, decency, and security for

his family. The movement away
from teaching has actually begun
and it looks as though it will

continue at an increasingly rapid

rate.

We ali know of the nationwide
shortage of elementary and high

school teachers. What is not evident
is the real meaning of this shortage,

because very few classrooms are

ever closed because a teacher is lost.

What happens is that teaching
standards are lowered or the class

size is raised. Both of these accom-
modations are already taking place

at a growing rate. When a teacher

with the desired qualifications is not
available, someone with lesser quali-

fications is hired. The teacher then
becomes, in effect, a "baby sitter."

The result of this niggardly pay-
ment of our teachers — of those

upon whom we depend to transmit
our culture and our civilization —
is to commit a fraud on our children.

If the children were as astute as

their elders supposedly are they
would say: "Fm sorry, but Fm
not ever going to be ten years old

again. Can't you afford to give me
good teachers now ?"

Lengthen School Year

Another thing we can do is to
increase the length of the school

year. The present school year is

based on the requirements of an
agricultural economy where the
children had to help on the farm.
True, the actual number of days at
school now averages about 180 as

compared with 90 days about 80
years ago. But, as you well know
from your own experience, and from
what your children tell you, many
of these 180 days are wasted. With
the great and geometric advance in

knowledge since the turn of the
century, can we afford to have our
children devote less than half their

available days to elementary school-

ing ? Students in Europe, including

Rússia, attend school six days a
week instead of five, and their

vacation period is about two-thirds
of ours.

There is no longer a sufficient

number of years left during youth
to develop properly educated men
and women. And we cannot keep
them in school too long after they
reach the age of twenty-two or

twenty-three because it is then time
for them to face the problems of the
world. So it is to the earlier years
that we must look for added learn-

ing. This problem has become
particularly acute due to universal
military training.

Many of you occupy responsible

positions in industry, and you know
that the great increase in our
productive capacity comes from the

optimum use of people and facilities.

Some of the problems of education,

particularly those concerned with
administration, are susceptible of
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solution by the same methods we
use ia industry. Industry cannot
operate effectively on a 180-day
year. Why should we think our
schools can ?

Increasing the length of the

school year, say to 210 days, vvould

be the equivalent of making two
additional years available before

college.

If to these two years we added
better teaching, better school ad-

ministration, and better use of

school facilities, it is quite possible

that by the time a young man
reached the age of eighteen he could

have completed the equivalent of

the present day college course. This
is not as farfetched as it may sound.

Something close to this has been
achieved in Europe.

Permit Rapid Individual Advance

Another important thing to be
done is to make it possible for every
gifted student to advance as rapidly

as he is able to. It may be impossible

for us to compete with Rússia in the

number of trained people but we
must excel in the quality of our

trained people. To accomplish this

requires a drastic change in our
attitude towards our primary and
secondary schools - particularly

our high schools. Up to World War I

the high school was intended as a

preparatory school for those who
desired to continue on to college

or university. The courses were
organized on this basis and they did

a pretty good job, considering the

cultural and scientific climate of

the time.

But the high school of today is no
longer a place whose primary pur-

pose is to prepare students for

college. Instead, its purpose has
proliferated into providing educa-
tional, occupational, civic, and cul-

tural training for every child.

In this time of acute teacher

shortage in our schools we might
well consider relieving them of the

problems which could just as well

be taken care of in the home or by
other activities. Under pressure

from various groups, courses are

being given whose educational value

is questionable. Nearly half of our
high schools offer little or no
instruction in physics, chemistry, or

in mathematics beyond introductory

álgebra. The percentage of high

school pupils who today study
scientific subjects is indicative of

this:

1900 1950
Physics 23 4

Chemistry 10 7

Álgebra 52 27

Geometry 27 13

The high schools have been
required to arrange the necessary

curriculum to take care of the
average boy or girl. For many
children the school makes up for

what they cannot obtain at home;
and, in some cases, it takes the
place of the home. The ones who
suffer are the gifted children. Some
parents, those who can afford to,

send their children to private schools.

Whether or not these are really

better than our public schools is a
moot o,uestion. Certainly it is not
altogether desirable to have children,

during their impressionable years,

associate only with those who have
the same economic background.

Two Kinds of Schools

A partial solution to the high
school problem lies in setting up two
different kinds of schools, one having
higher standards than the other.

There can be no valid objection to

this because boys and girls with the

necessary ability could go to the

more difficult school. True demo-
cracy does not require of us that

we hold back the qualified; it does

require that we give each individual

the opportunity to develop his

talents to the fullest.

There is, however, a current of

educational thought which is op-

posed to special treatment of gifted

children. It is claimed that there are

too many difficulties and injustices

involved in recognizing ability at an
early age, so that children of ali

abilities must be educated in a

common manner. It is also claimed

that educational grouping of this

sort leads to or accentuates social

stratification, and is, therefore, un-
democratic.

Neither of these arguments will

bear criticai examination. If it is

considered democratic to give special

care to our retarded children, as we
should and must, why should it not

likewise be considered democratic
to help our brightest children. There
are many things which are pure
gifts and which we cannot acquire

even by the greatest application:

they are endowments granted to us

by God. Among these gifts are

creative artistic talents, profound
sensitivity to art, music or literature,

philosophical power, and scientific

or engineering intuition.

Every outstanding scientist or

engineer is in his own way an artist.

That is why he is able to reach out

into the unknown and grasp a new
truth which remains invisible to

others.

This is the reason we must
seek out and cultivate our gifted

children, for it is from their ranks
that creative ideas will come.

I have spoken of these major
methods by which our educational
potential can be improved: increas-

ing the length of the school year
together with better school ad-
ministration; making sure that gift-

ed children are afforded every
opportunity; and obtaining enough
good teachers.

Scale of Demands

Here are the unprecedented edu-
cational problems we now face:

Elementary school enrollment has
risen from 20 million in the 1940's

to 29 million today, and is expected
to reach 34 million in 1960. High
school enrollment will increase from
7 million today to about 12 million

in fifteen years. But the severest

impact will be felt by the colleges

and universities where the attend-

ance will increase from about 23^
million today to between 5 and 7

million within the next ten to

fifteen years.

To maintain the present pupil-

teacher ratio the elementary and
high schools will have to enlarge

their teaching staffs by 500,000 in

the next ten years; this is a greater

increase than took place in the

previous thirty-five years. But to

achieve a net increase of 500,000,

three times that many will have to

be recruited to take care of those

who leave to get married, to take

other jobs, or to retire. And the

colleges and universities will have
to add more teachers in the next
fifteen years than they have in ali

their previous history.

But faced with this formidable
and unprecedented situation, we
start with a present shortage of

140,000 qualified teachers. If the

nation's schools are to be ade-

quately staffed during the next ten

years, more than half of the college

graduates during that period will

have to enter the teaching profes-

sion. But at present only one-fifth

of the college graduates become
teachers.

Public and Private Efforts

Our difficulty arises from the fact

that we are not living in a static

soeiety, nor do we have a static

population. We are faced with a

national problem of the first magni-
tude and a major and over-riding

effort by ali of us is necessary —
the federal government, the state

and city governments, the schools,

industry, and other private organiza-

tions. Because we have not been

mindful of this situation does not

mean that others have been equally
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unmindful. The meaning of what
the Russians have been doing in

education now becomes plain.

A partial solution and one which
could be immediately effective is to

enlist the aid of industry. Why
cannot the scientists and the en-

gineers from industry be given

sabbatical leave to teach in our

schools ? The very shortage of

college graduates and many of our

educational problems have been
created by the vastly increased

requirements of industry. In 1900
the ratio of engineers to other

workers was one in three hundred;
today it is one in sixty — and in

highly advanced industries it has
already reached the figure of one for

about every twenty workers.

Industry is today short more than
40,000 engineers and will require a
minimum input of 30,000 for many
years to come. The only serious

attempt made by industry to solve

this problem has been to offer

considerably higher salaries to young
college graduates. This has resulted

in an unhealthy situation where the

small number of graduates are being
sought after by many organizations.

Recently, at one college, the same
200 members of the graduating class

were interviewed by representatives

of nearly 500 companies. This is not
recruitment; it is inflation. We have
learned in the case of goods that

inflation can only be solved by
greater production; this is true of

college graduates as well. There is

danger to the young graduates in

being sought after so avidly. Suc-
cess is too easily achieved, and he
gains it so quickly and so easily

that he has had no time to learn the
humility to handle success, or even
to realize that he will need humility.

It is not farfetched to expect
industry to help carry this social

obligation. In present day America
the business corporation is not a
business device alone — it has
become a social institution and has
acquired the obligations inherent
in this concept.

We have always recognized a
duality in our schools: federal and

local support; public and private

support. Industrial support of

schools fits into this duality.

It has also been characteristic of

our people that when a social need
arose which government was not
able to take care of, groups of

citizens have joined together to help.

Specific Recommendations

Specifically, I suggest that, at

their own expense, industrial organi-

zations make available their scien-

tists and engineers for one-year
periods to teach in our high schools,

colleges, and universities. The cost

of this will be more than repaid

by the larger number and better

trained students who will soon be
available.

Another thing industry can do is

to help finance education. This has
already been started by some cor-

porations in providing scholarships

and other aid. I suggest that

financial contributions to education
rather than scholarships be made,
but on a considerably larger scale

than is presently the case, perhaps
as a percentage of gross sales. These
funds might be assigned for distribu-

tion to central groups of men not
associated directly with industry

or with the schools. This will

eliminate any possibility of industry

being accused of influencing educa-
tion or the schools of being self-

seeking.

The use of manpower and funds

by industry in this manner could be
considered as a legitimate operating

expense required for the future good
of the business.

Similar contributions by labor

unions would also be appropriate.

There are a number of aspects

connected with this proposal which
I would like to discuss at greater

length, but which time does not
permit. There is the possibility of

using the funds so contributed for

the establishing, staffing, and oper-

ating of new schools. There is also

the possibility that scientists and
engineers of each community, as

part of a definite company plan,

could act as counselors for one or

more high school students, devoting
a part of their time to helping them
to become interested and proficient

in scientific and engineering sub-

jects. They could also take over the

leadership of the various after-

school clubs in science, radio, ma-
thematics, etc, thus relieving the

teachers of this duty.

The United States, if it is to

succeed in its role of world leader-

ship, must produce citizens who
have the wisdom, the vision, and
the knowledge to grapple success-

fully with world problems; citizens

who can see critically through con-
ventional values and who are able

to subject to principie and to

reason ali claims to power.
In the conditions of modern life

the rule is absolute, the race which
does not value trained intelligence

is lost. It will matter little what
other excellences our educational
institutions possess if they neglect

to recognize and to foster high
ability wherever it is found.

The Choice Now

The task of ensuring that every
youth in our land is helped to his

highest intellectual growth is a
formidable one. This task arises not
alone from the military situation

posed by Rússia, but also from the
realities of the rapidly spiralling

scientific revolution. We are faced
with a fateful challenge. The way
we, today, meet it, will determine
the future of our Country. We must
not let it be said by future genera-
tions that we used our intellectual

and moral capital without replacing

it.

Only by an educational system
strengthened, not only in its mem-
bers and its organization, but in its

sense of purpose can we hope to

meet the obligations which today's
events place upon us. And only if

we meet them can we create in our
society the kind of leadership with-
out which we cannot hope to meet
the responsibilities and the possi-

bilities that our time has opened
before us.
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Increased Technical Activities
Report to be made at the Annual Meeting

For some time Council has been
giving consideration to a proposal

whereby the Institute's interest in

technical papers and other activi-

ties will be increased materially.

Over a long period of time F. L.

Lawton, a councillor of the Insti-

tute, has been advocating this in-

creased activity. He has presented

a series of reports to Council the

outcome of which it is expected will

be a revised program.

For many years the Institute has
made no special effort to develop
highly technical activities within

the branches or within the mem-
bership. This has been due to a

number of causes principal among
which was the fact that as the In-

stitute was catering with equal em-
phasis to ali branches of the pro-

fession it became more difficult to

specialize in highly technical papers
which would be related to one par-
ticular branch of the profession.

The second reason is that there
have been fewer technical develop-
ments within the profession in Can-

Cover Picture

Site of the 1956 annual

meeting of the Institute,

Montreal. This view shows

the city from the harbour.

Canadian Pacific photograph

ada as compared to the United
States or the United Kingdom. In
Canada a great many of the indus-

trial organizations are subsidiaries

of organizations mostly in the

United States but not infrequently

in the United Kingdom. Naturally
enough these organizations have
done their research and develop-

ment work in their parent plants

rather than in their branch plants.

In this way the technical aspects

of the Canadian companies' activi-

ties have been greatly reduced and
the opportunity for technical acti-

vities within the Institute have
thereby been reduced.

Technical Development

Today, however, there are many
changes coming over the profes-

sion. There are so many new divi-

sions of it such as nucleonics, elec-

tronics, aeronautics, to mention
only a few that even in Canada
there is a great development in

technical thinking. As a conse-

quence of this there is an increasing

interest in research and the theor-

etical aspècts of engineering.

One must not overlook the ex-

cellent work done over the years

by the technical divisions of the

branches at Montreal and Winni-
peg and later Toronto. It is the

broad expansion of such activities

in many branches and on a national

basis that is now needed.

Mr. Lawton expects to present

his final report at the annual meet-
ing of Council in Montreal on May

22. It is expected that as an out-
come of his recommendations the
Institute will set up a new division

whose purpose will be to promote
activities within the technical field,

on the part of our members. It is

expected that the organization will

finally find its way down to the
branch levei and that through the
new arrangements, not only will

branches have more technical pap-
ers on their program, but the an-
nual meeting of the Institute itself

will have access to a greater num-
ber of really technical manuscripts.

Members Will Participate

When the time comes to set up
the new organization it is evident
a great many members will need to

be recruited to carry on the work.
As soon as ali arrangements are

agreed to by Council the member-
ship will be informed. This note is

simply by way of indicating that
something is underway and that
shortly it is planned to present a
detailed report of a far reaching
nature.

Seventieth Annual
General Meeting
Notice is hereby given, in ac-

cordance with the by-laws, that

the annual general meeting of The
Engineering Institute of Canada
for 1956 will be convened at the

Sheraton-Mount Royai Hotel,
Montreal, at ten o'clock a.m., on

Wednesday, May 23rd, 1956.
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Competitive Bidding and
Professional Conduct

Recently the American Society

of Civil Engineers conducted a

ballot which proposed a revision in

their Code of Ethics. It is signifi-

cant that the proposal was carried

with a favourable ballot of 12,443

against an unfavourable ballot of

1,554.

The article in its former form
read as follows: "It shall be con-

sidered unprofessional and incon-

sistent with honourable and digni-

fied bearing for any member of

the American Society of Civil

Engineers:
"4. To participate in competi-

tive bidding on a price basis to

secure a professional engage-

ment".
The amendment which was ap-

proved by an overwhelming vote
has changed the wording to read
this way: "It shall be considered

unprofessional and inconsistent

with honourable and dignified

bearing for any member of the

American Society of Civil Engi-
neers :

"4. To invite proposals for the

performance of engineering ser-

vices or to state a price for such
services in response to any such
invitation, when there are rea-

sonable grounds for belief that

price will be the prime con-

sideration in the selection of the

engineer".

This is a subject which has been
discussed many times by many
engineers in different parts of Can-
ada. This recent action of the
members of the American Society

of Civil Engineers doubtless will

be found interesting to many
Canadians.

Work Outside of Canada
As has been reported before in

The Engineering Journal, the In-

stitute has been interested in se-

curing information about engineer-

ing and construction projects

which are taking place outside of

Canada but which might be of

interest to Canadians.
In the July 1955 issue of the

Journal a report was made about a
meeting held in Montreal at the
time of the annual meeting of the

Canadian Manufacturers Associa-
tion. Since that time a certain

amount of information has come to

the joint committee and has been
circulated to a group of individuais

and íàrms who have expressed an
interest.

Information about such projects
continues to arrive and as far as
the Institute is concerned the ques-
tion now is to know which Con-
sulting engineering firms and which
contracting firms are interested in

knowing about this work to be
done under the Colombo plan or
in the Middle East. It is intended
now to prepare a list of interested
persons and to see that copies of

the information go to t h e m
promptly.

As was reported before, a joint

committee has been set up to dis-

tribute the information. The com-
mittee is made up of a representa-
tive of The Canadian Construc-
tion Association, The Canadian
Manufacturers Association, and

The Engineering Institute of Can-
ada. There are many organizations

that are interested in ali three of

these agencies. Therefore it becomes
necessary when preparing a mail-

ing list, to make certain that dupli-

cations are eliminated but that in

one way or another everyone gets

the information in which he is in-

terested.

The purpose of publishing this

notice is to bring to the attention

of consulting engineers, and gen-
eral contractors, the existence of

information dealing with this type

Journal
Changes
Printer

Readers should be informed

that effective with the July issue

The Engineering Journal will be

handled by a different printer.

In addition to deíinite financial

advantages resulting from a bet-

ter price schedule, it is confi-

dently expected that the date of

publicai ion, and mailing, will

also be improved appreciably.

It would be more satisfactory

to ali concerned we are sure if

the Journal carne out by the

15th of each month instead of at

the end of the calendar month

as has been the case too often.

Improved service, and lower

cost, are the objectives of the

change.

of project. If they are interested

in seeing the details we would
recommend that they send to the

Headquarters of the Institute the

name of the individual within their

organization to whom such reports

should be transmitted.

Where are Your Button and Certificate?
If you have had occasion to visit

a medicai doctor lately you could

hardly have missed noticing several

details of his surroundings. A well

displayed sign near his entrance

carried the title "Doctor", and in

a place of importance inside you
saw the framed certificate setting

forth his professional status. May-
be there were several. He, and his

colleagues, are proud of these in-

sígnia, and take for granted the
prominent display of them. Why
are so many engineers so different

in this respect? And is it a good
thing for us to thrust these tokens
of professional achievement into a
bottom drawer? We think not.

At many points on the Presi-

denfs tour this was a subject of

discussion with members of the

branch executives. These men
were practically unanimous in

their approval of the idea, at least

in principie, that much can be
done to stimulate interest in dis-

playing E.I.C. certificates in engi-

neering offices, and in wearing lapel

buttons. But let's DO something
about it! Where are yours?
We have found that quite a few

members are actually unaware
that certificates of membership
and E.I.C. lapel buttons are avail-

able. Simply write to headquar-
ters, 2050 Mansfield Street, Mont-
real 2. And look for the display of

these items at the Annual Meet-
ing in May. The cost is moderate
—$1.25 for a certificate, and $2.00
to $7.00 for a button, depending
on your grade of membership.
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GZOWSKI and the Construction of

The International Bridge between

Fort Erie, Ont., and Buffalo, N.Y.

by W. E. Greening and Dr. Ludwik Zubkowski
Montreal, Que.

One of the most important en-

gineering figures in Canada during
the nineteenth century was the ro-

mantic Pole, Sir Casimir Gzowski.
Of aristocratic origin he was exiled

(in 1813) from his native land
because of his participation in the

revolt of the Polish patriots

against Russian Czarist despotism
and tyranny in 1831 and 1832. He
landed in America as a penniless

refugee, not knowing a single

word of English, but éventually
made his way to Canada, where
he quickly rose to prominence in

the engineering profession.

As Chief Engineer of Public

Works in Upper Canada in the
early eighteen forties, he was re-

sponsible for the construction of

many highways, bridges, light-

houses and harbour works. Later,

he entered the field of railway
engineering and supervised the
construction of part of the St.

Lawrence & Atlantic Railway be-

tween Montreal and Portland,
Me., the first line between Mont-
real and the Atlantic Coast. Later,

he formed a construction firm,

Gzowski, Macpherson & Co., which
built the line of the Grand Trunk
from Toronto, through Guelph and
Sarnia to Detroit, Mich. He was
also employed on several surveys
by the Canadian Government
which led to the improvement of

the navigation channels and the
canais on the St. Lawrence River
between Lake Ontário and Que-
bec City.

He was one of the "founders of

the old Canadian Society of Civil

Engineers, now The Engineering
Institute of Canada, in 1887,

served as its president in 1889 and
1890 and had a great deal to do
with its early development and
progress. The Gzowski medal,
which is still given by the Insti-

tute annually for the best paper
by a Canadian, on an engineering

topic, commemorates his name.
One of Sir Casimir's most dis-

tinguished engineering exploits

was the construction of the Inter-

national Bridge across the Niagara
River between Fort Erie, Ont.,

and Buffalo, N.Y., in the early

eighteen seventies.

Ever since the beginning of the

railway era, there had been dis-

cussion both in Canada and in the

United States of the project of

building a railway bridge across

the Niagara River at this point,

near the eastern end of Lake Erie.

Several bridges had already been

constructed across the river in the

vicinity of Niagara Falis. The
most celebrated of these was that

erected by the well known Ger-
man-American engineer, Augustus
John Roebling, in the eighteen

fifties. It was the object of great

wonderment at the time because
it was one of the first important
bridges in North America to be
suspended on wire cables. It

afforded rail connection close to

the Falis between Canada and the

United States by linking the sys-

tem of the Great Western Railway
in Ontário with that of the New
York Central in New York State.

During the same period, another
bridge had been constructed for

road traffic further down the Nia-

gara River at Lewiston, but it had
been wrecked by a violent gale in

1861.

By the middle of the eighteen

sixties, it was apparent that there

was need for a more direct rail

connection than that afforded by
the suspension bridge at Niagara
Falis, between the fast growing
City of Buffalo and the section of

the Ontário peninsula directly to

the west, on the other side of the

Niagara River. The construction

of the Great Western Railroad be-

tween Detroit and Niagara Falis,

through London and Hamilton,
had already shown the conveni-
ence of the rail route across On-
tário between Michigan and New
York. Other railway companies

became interested in giving the

Great Western some competition

in this area.

As early as 1858 a line was
projected from Buffalo across the

Niagara River to Lake Huron.
This was the Buffalo, Brantford

& Goderich. It was promoted by a
group of capitalists in Brantford
and some of the adjacent Ontário
communities. It was planned to

cross the Niagara River by bridge

and then run westward through
Brantford and Stratford, where it

would make connections with the

Grand Trunk, having its terminus
at the Port of Goderich on Lake
Huron. The men behind this

scheme hoped that freight brought
by steamer from the upper lakes

would be transported by this line

as a fast route from Goderich to

Buffalo, where a connection would
be made with American rail lines

and with the Erie Canal.

Like so many other Canadian

Canada is now old enough to have some engineering history, but much
must have been lost for lack of a recorder and much is buried in ofíicial

reports in inaccessible files and in books seldom seen. The authors-of this

paper [have rescued some important incidents of Sir Casimir Gzowski's

career from oblivion - Sir Casimir for whom our medal is named and who
was a founder of the old Canadian Society of Civil Engineers and its

president in 1889 and 1890.

They read this paper at a meeting of the Institute of Slavic Studies.
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railway ventures of this era, the

Buffalo, Brantford & Goderich
soon fell on evil days, became in-

solvent and was acquired by an
English group, who changed its

name to the Buffalo & Lake
Huron. This company was able to

complete the line between Fort

Erie and Goderich, but lacked the

large amount of capital necessary

for spanning the Niagara River at

this point. Eventually the Buffalo

& Lake Huron was absorbed by
the Grand Trunk, which possessed

both the money and the initiative

to make a start on the bridge.

The aim of the directors of the

Grand Trunk in giving their sup-

port to the bridge project was an
obvious one. By linking their own
lines from Detroit and Sarnia with
the Stratford, Fort Erie and In-

ternational Bridge route, they

would create a new fast route

across southern Ontário from De-
troit to Buffalo, which would rival

the Great Western one from De-
troit to Niagara Falis.

The Grand Trunk acquired con-

trol of the International Bridge
Company, which had been chart-

ered under the laws of the Prov-
ince of Ontário and of the State

of New York, and capital was
raised in England for the enter-

prise. Since the undertaking was
an international one, permission

had to be obtained from the Brit-

ish Imperial authorities in London
and an act of Congress had to be
passed in Washington before work
could be begun.

It was natural that the Grand
Trunk should choose the engineer-

ing firm of Gzowski, Macpherson
& Co., of Toronto, for the con-

struction of this bridge. Casimir
Gzowski was thoroughly familiar

with the latest methods of bridge

construction in Europe and North
America. The structures which he
had built on the Grand Trunk line

between Toronto and Sarnia had
received much praise because of

the excellence of their design.

The plan for the project, as or-

iginally outlined by Gzowski in

1870 with expert advice, called for

the construction of a simple truss,

iron bridge on stone piers across

the main channel of the Niagara
River between Fort Erie and
Squaw Island on the American
side of the international boundary.
A shorter span would take the rail

line across Black Rock Harbour,
which forms part of the Erie

Canal, to Black Rock on the main-
land of New York State. From
there, a spur line would connect

the bridge with the main line of

the New York Central in Buffalo,

a short distance to the south.

Swing spans would be placed in

the centre of the section across the

Niagara River and in the section

across Black Rock Harbour to

allow the passage of boats. When
completed, the bridge would thus

give the Grand Trunk direct ac-

cess into the centre of Buffalo and
links there with the New York
Central and with the other Ameri-
can lines converging at that point.

It would be the first bridge built

on piers across the Niagara River
since the previous ones near Nia-
gara Falis had been of the suspen-

sion type.

In undertaking this project,

Gzowski was almost immediately
confronted with some tough prob-
lems. The prospects were not very
encouraging. People familiar with
conditions in the Niagara River in

the vicinity of Fort Erie and Black
Rock declared that such an enter-

prise was impossible of achieve-

ment. Gzowski, in his own account
of the construction of the bridge
which was published in Toronto
in 1873, recounts some of these

obstacles and they were certainly

enough to discourage the most
stout hearted and determined in-

dividual.

The Niagara River was fifty

feet deep in the centre at this

point and the bottom was a

treacherous one. The current was
very swift and the depth of water
was subject to sudden and com-
pletely unforeseeable fluctuations.

A strong northeast wind from the

New York shore could cause the

levei of the water to sink by near-

ly two feet in less than half a day.

On the other hand, a strong South-

west wind blowing up Lake Erie

would raise the surface near Black
Rock as much as five feet in as

many hours. Ali these factors

meant that the construction of the

stone piers upon which the super-

structure of the bridge would rest,

in the centre of the river, would
be a tricky and hazardous under-
taking at the best.

Further difficulties were created

by the ice conditions in the river,

which made ali construction activ-

ity impossible there during the
winter months. At the end of the
navigation season in the Great

Lakes in early December, the

centre of the river did not freeze

over because of the swift current,

but cakes of ice, sometimes twenty
feet across, would float down the

river from the ice fields opposite

Buffalo at the end of Lake Erie.

Later on, toward spring, there

was the danger of large ice floes

from other parts of the lake. Pessi-

mists claimed that the pressure

from these great masses of ice

would destroy any stone piers in

the centre of the river, no matter
how strongly they might be based
and built.

During the s u m m e r months
huge rafts of logs passing down
the river from Lake Erie to Tona-
wanda, N.Y., created an added
hazard to the construction op-
erations.

These alarming stories eventu-

ally reached the ears of the direc-

tors of the International Bridge
Company and of the Grank Trunk
in London. The latter sent an
eminent engineer, a Captain Tyler,

to Canada for the purpose of in-

quiring into the truth of these

rumours. After examining Gzow-
ski^ plan for the bridge and mak-
ing extensive investigations on the

spot, he returned to London with
the report that there was no cause

for undue anxiety, and that the

stone piers designed for the bridge
would be strong enough to resist

the force of the largest ice floes

coming down from Lake Erie.

Work was begun on the bridge

from the Canadian side of the
river at Fort Erie in the early

spring of 1870. Gzowski, of course,

spent much time on the spot, per-

sonally supervising construction
operations and working out engi-

neering problems as they arose.

But it is indicative of his great
energy and capacity for work that,

during some of this same period,

he was also serving on an import-
ant commission the activities of

which required much travei, and
which had been appointed by the
Federal Government to investi-

gate the entire canal and water-
way system of the new Dominion
with a view toward its extension
and improvement.
The superstructure of the bridge

was of iron and was manufactured
at the Phoenix Works in Pennsyl-
vania. Iron was used for the fabri-

The authors of this article are preparing a complete biography of Sir

Casimir Gzowski, which is to be published this year in book form.
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cation of bridges during this

period, as steel did not come into

general use for this purpose until

the end of the eighteen seventies,

some years later. A Pratt truss

design was selected because it had
the advantages of being strong

and at the same time compara-
tively light in weight. This latter

was an important factor, since it

cut down construction costs and
Gzowski's budget, a million dol-

lars, was a low one for an enter-

prise of this size and difficulty.

The stone piers on which the
superstructure of the bridge was
to rest in the section across the
main channel of the Niagara
River, were erected on caissons

which were fioated into position

and sunk with the aid of cables

and anchors. No very great diffi-

culty was met in placing the first

three piers in the section of the
river which was closest to Fort
Erie, since the bottom there was
solid rock. By the spring of 1871
these structures and the stone
abutments which were to carry
the rail line out into the river from
Fort Erie were completed.

The first real engineering head-
aches were met in sinking the
foundation for Pier No. 4, which
was near the centre of the river

where the bottom was deepest and
the current strongest and where
fluctuations in the levei of water
were the most frequent. Early in

May, 1871, when the caisson which
was to be the foundation for this

pier was lowered, one of the cables

holding it parted. This threw such
a strain on the remaining cables

that the anchors began to draw
and the caisson to sway violently

from side to side. Finally it sank
at a point below the line of the
bridge. Before arrangements could
be made to raise it, a violent wind
storm carried part of it still far-

ther down the river.

Gzowski then decided that no
further effort should be made to
obtain a base for this pier during
1871. Soundings in the area, made
with the aid of divers, revealed
the very unwelcome fact that the
bottom of the river at this point
consisted of layers of gravei inter-

spersed with boulders and shale,

which would have to be removed
before the solid rock beneath
could be reached. It was obvious
that extensive dredging operations
were necessary there. Gzowski
finally decided to sink at this spot
a large bottomless caisson inside

of which excavation and dredging
operations could be carried on in

calm water. Divers worked at the
bottom dislodging material which
was brought to the surface with
dredges. This was a difficult task,

since the divers had to work in

complete darkness with only their

sense of touch to guide them.
After much effort, the over-burden
was completely removed and the
inner watertight caisson on which
the pier was to rest was lowered
and secured.

In the summer of 1871 prepara-
tions were made for the sinking

of the caisson for Pier No. 5. Here
an even more serious mishap oc-

curred. As we have said, at this

period of the year large log rafts

were fioated down the river past
the site of the bridge. An unusu-
ally big one carne down the cur-

rent from Lake Erie. It was about
3,000 feet long and most of the

logs of which it was composed
were more than 60 feet long.

Through the carelessness of the
crew operating the tug to which
it was attached, this raft struck

the caisson and there was an ear-

splitting crash. The logs in the

raft were twisted into ali kinds of

irregular positions. The stern of

the raft swung into the main cur-

rent of the river against the cables

holding the caisson, which were
thus exposed to a tremendous
strain from the immense log struc-

ture. For a few moments the whole
confused mass of caisson and raft

remained stationary and then it

began to move down river, drag-

ging the anchors with it. The
wreckage finally carne ashore near
the lower end of Squaw Island.

This accident was a grave one
and involved much loss of time
and additional expenditure of

thousands of dollars. The caisson

had to be towed back to Fort Erie

and prepared for sinking a second
time. When it was being placed
in the centre of the river again,

it swung around in the current

and became completely unman-
ageable.

When fresh soundings were
made, it was found that the bot-

tom here was of the same treach-

erous type as that underlying the

site of Pier No. 4, and the same
type of excavation and caisson

work was used again with similar

success. Little difficulty was en-

countered in building the remain-
der of the piers in the Niagara
River and in Black Rock Harbour
which were erected on foundations

of piles. In the meantime, work
had begun on the installation of

the iron superstructure, which was

raised with the aid of pontoons.

First Locomotive Crosses Bridge

By the end of the summer of

1873 the sections of the bridge
over the river and across Squaw
Island and Black Rock Harbour
were practically complete. The
first locomotive went across the
new bridge from Fort Erie to

Black Rock on October 27, 1873,

and the structure was officially

opened to rail traffic at a cere-

mony which took place about a
week later and at which high
officials of the Grand Trunk were
present. Mr. Bridges, the presi-

dent of the company at this time,

paid high tribute to the builder of

the bridge, saying: "There is no
other man in this country who
could have carried on the work of

this bridge or gone through the
daily and hourly anxiety which it

has entailed during the past four
years, save Colonel Gzowski."

Indeed, it was a triumph of per-

severance, skill and resourceful-

ness in the face of obstacles which
would have completely defeated a
man of lesser calibre. One notable
fact was that the gloomy prophe-
cies which had been made con-
cerning the menace of the ice floes

in the Niagara River to the foun-
dations of the bridge proved to be
utterly unfounded. The piers were
so solidly constructed, out of such
good quality stone, that they were
in no way affected by the severe
ice conditions during some of the
winters which immediately fol-

lowed the completion of the struc-

ture. Although the iron superstruc-

ture was replaced by a steel one
at the beginning of the present
century, the stone piers still re-

mam as Gzowski built them more
than eighty years ago.

The construction of this bridge
was the subject of general acclaim
in engineering circles both in

North America and in Europe and
its completion was recognized to

be an outstanding feat even in this

era of such epoch making accom-
plishments in the engineering field

as the building of the Brooklyn
Bridge and the Eads Bridge.

In addition to its importance as

a feat of engineering, this bridge

also had a good deal of significance

in connection with the linking of

the rail networks of Canada and
the United States. It gave the
Grand Trunk an entrance to Buf-
falo from which lines radiated

south and east to New York,
Philadelphia, Pittsburgh and other

points. Shortly after the comple-
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The Good Things of Life and Engineeringtion of the bridge, the Great West-
ern, in order to compete with the

Grand Trunk, built a short line

from Glencoe, between Windsor
and London, and across Ontário

to the bridge. But what was more
important still was the construc-

tion of another railroad across this

region, the Canada Southern. Al-

though the promoters of this road

had no direct connection with the

International Bridge Company,
there is no doubt that their plans

were powerfully affected by its

completion. The route of the Can-
ada Southern ran from Amherst-
burg on the Detroit River east-

ward through St. Thomas to Fort
Erie and the bridge, with a side

line to Niagara Falis. It provided

a considerably shorter route be-

tween the Detroit River and Buf-

falo and the Niagara frontier than

those of the Great Western or the

Grand Trunk. At Amherstburg, it

was connected by ferry across

Lake Erie to Toledo, Ohio, where
it had links with the Wabash sys-

tem which ran southwestward to

St. Louis and Kansas City. It thus
provided the nucleus of a new
east-west rail route.

These developments in Canada
aroused the keen interest of the

American railway king, Commo-
dore Vanderbilt. He wanted to

create for the New York Central

a new route between Chicago and
the Atlantic Seaboard. Within the

next few years, he bought control

of the Canada Southern and
linked it at the western end with
the Michigan Central, which ran
between Chicago and Detroit, and
at the International Bridge with
his New York Central which ran
eastward from Buffalo to New
York. He now had a new fast line

between Chicago and Buffalo,

through Canada, around the north
end of Lake Erie and across the

International Bridge. The comple-
tion of the bridge therefore gave
Buffalo important new rail links

with the Province of Ontário and
the State of Michigan to the west;

with no fewer than three lines run-
ning westward from Buffalo to

Sarnia and Detroit—the Canada
Southern, the Great Western and
the Grand Trunk. Other railways
entering Buffalo from the south
and the east, such as the Pennsyl-
vania, the Erie and the Delaware,
Lackawanna and Western also

built lines to connect with the
bridge. It still forms the most im-
portant rail link between Canada
and the United States across the
Niagara frontier.

There are many examples of

persons complaining that the ad-
vance in engineering and science

is retarding the development of

the arts. Many engineers and sci-

entists have sprtaig to the defence

of the profession and have refuted

such charges. Here is another ex-

cellent example, not only of a de-

fence, but of an attack as well.

The European and United States

Engineers' Conferenee (EUSEC)
held its annual meeting at Copen-
hagen in September, 1955. On read-

ing over the verbatim of this con-

ferenee your editor's attention was
called to a discussion in which
some very cogent observations were
made by Mr. J. Eccies who at that

time was president of The Insti-

tution of Electrical Engineers. Be-
lieving that members of the In-

stitute everywhere will support
Mr. Eccies in his observations

the Journal is herewith presenting

two paragraphs from the verbatim.

"Mr. Eccies called attention to

the importance of encouraging
more young people to take up the

engineering profession, saying that

we are aceused as scientists and
as applied scientists of having no
philosophy of life to offer in our
work. Mr. Eccies continued, 'I

think that this thing is being

played up by the classical people

who have themselves a classical

education, and who are asking

what kind of existence we are

creating for the people of the world

by mechanizing and creating ro-

bots and simply improving in some
way the general standard of life

and giving people no philosophy as

J. Georges Chenevert, m.e.i.c, of

Montreal, was elected president of

the Association of Consulting En-
gineers of Canada Inc., recently.

Other officers elected were: vice-

president, James MacLaren,
m.e.i.c, Toronto; honorary secre-

tary-treasurer, F. J. Friedman,
m.e.i.c, Montreal. Other directors

are: H. W. Lea, m.e.i.c, and J.

G. Frost, m.e.i.c, of Montreal,

Georges Demers, m.e.i.c, of Que-
bec City; C. D. Carruthers,

m.e.i.c, of Toronto; past-presi-

dents, E. A. Cross, m.e.i.c, Harry
H. Angus, m.e.i.c, Toronto, and
A. T. Hurter, m.e.i.c, of Mont-
real. Associate directors are Col.

W. G. Swan, m.e.i.c, Vancouver,
K. E. Whitman, m.e.i.c, of Háli-

to what life is ali about. They
feel that is the truth and they
believe it, and think the best we
can is to produce instruments of

destruction.'

"Mr. Eccies continued, T my-
self feel that there may be truth

in it, but I think that it is greatly

exaggerated and considerably over-

stated and I should hope that we
who are the representatives of the
sénior people in our respective pro-

fessions who are old enough and
mature enough to have ourselves

formed some philosophy of life

and the implications of the things

we do, should be bold enough to

state, if we believe it, that science

and the applications of science

provide probably the only way in

which you can get a satisfying

existence for the great majority of

the people on this earth. In the

past there has been a good life

for a few people, and those people

who study classics and developed
philosophy are inclined to forget

that the people they read of in

ancient times were only one per

cent of ali the population, and
that the others were slaves and
helots; the philosophy that we
bring to mankind is that we are

extending the good things of this

life to the great majority of the
people, and that the average stan-

dard of living and the possibility

of thought and expression for the

ordinary man and woman is far

more realized today through the
invention of science and the appli-

cation of science, than has ever

been possible in this world up
till now'."

fax, and Roy A. McLellan, m.e.i.c,

of Saskatoon.
Mr. Cross, the retiring president,

reviewed the year's work, particu-

larly the program planned in the

field of public relations and pub-
licity. The final phase of the an-
nual meeting will be held in Mont-
real on Thursday, May 24, coin-

cidental with the annual general

meeting of the Engineering Insti-

tute of Canada. The annual meet-
ing in 1957 will be held in Banff.

Great expansion was reported in

the engineering field throughout
Canada; natural resources were
under a broad program of devel-

opment in every province and the

outlook for the coming year the
brightest in history.
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St. Lawrence Seaway
and Power Project

The Engineering Journal reviews the

progress of the St. Lawrence project.

Progress by Ontário Hydro

First concrete was placed on the

main dam and power-house in Feb-
ruary. Much preliminary work had
preceded the concrete placing in

the U-abutment section of the

north end of the powerhouse ex-

cavation. Forms for the base pours
were prepared and installed. Erec-
tion of the three gantry cranes for

handling concrete placing pro-

ceeded on schedule.

,
Work of building the extensive

conveyor system to take aggregates

to the site of the concrete batching

and mixing plant was completed.

Assembly of the concrete plant

was finished by mid-February, also

the pipe system to convey cement
under the present Cornwall canal

and the diversion canal to the mix-
ing plant silos were completed.

The trial run was made of ali

this equipment before concrete

placing commenced. Several ad-

justments were made as the batch-

ing and mixing plant operations

started. Output from the plant was
limited at first because of these

adjustments and the restricted area

for placing the concrete. By the

end of February, after ten days of

curtailed plant operation, some
5,000 cubic yards of concrete had
been placed on the power-house
site.

As facilities for handling con-

crete increase, and the area for

placing is enlarged, it is expected
that about 2,000 cubic yards of

concrete will be placed daily.

Meanwhile, excavation was con-
tinued at an accelerated pace on
the power-house site. The estim-

ated total earth and rock removal
by the end of the month amounted
to 1,350,000 cubic yards.

In other áreas of the project,

significant progress was made. Al-
most 95 per cent of the excavation
at the dike closure structure area

of Cornwall canal diversion was
completed. Installation of the con-
crete mixing plant for this sector

was well advanced.
During the month, excavation

continued at the wcstern end of the

cut in the Galop Island channel
improvement contract. Some diffi-

culty was experienced in hauling
because of soft foundation condi-

St. Lawrence power-house, Barnhart
Island. Looking downstream at con-
struction plant and power-house ex-
cavation, from U.S. side.

tions. Pumping was continued in

the first excavation bay and the
total excavation to date was estim-
ated at nearly 2,000,000 cubic
yards. On the Chimney Island con-
tract, building of cribs proceeded
on schedule.

At the St. Lawrence transformer
station, work was pressed forward
towards completion of the 115-kv.
area. It was estimated that approx-
imately 90 per cent of the work
has been completed by the end of

the month.
Preparations for first house mov-

ing to townsite No. 2 received fur-

ther impetus during February as

work started on the access road
from Mille Roches. Already several

hundred feet of sanitary sewer and
water main had been laid at the
new townsite and work was well
advanced on the water intake pipe.

Meanwhile at townsite No. 1 sewer
and water line were being laid.

Some 700 feet of water line and
2,000 feet of sewer pipe had been
laid.

At Iroquois, 102 houses had been
moved to the new townsite. Work
continued on the water pumping
station intake and was well ad-
vanced. At Morrisburg, house sur-

veys continued. Crews were also

carrying out basement surveys,
soil investigation and lot surveys.

Work continued on the water
pumping station site. Total per-
sonnel on the work was 2,880.

Mixing Plant for Hydro Power-house

Approximately one million cubic
yards of concrete will go into the
Canadian power-house, with about
the same into the U.S. structure.

In terms of railway carloads, the
combined concrete total for the
two power-houses would make up
a train that would stretch for

about 1,000 miles, the distance
from Cornwall to Fort William.

Concrete for the Ontário Hydro
power-house will be produced in

the large batching and mixing
plant which stands on the north
shore of the river. Four thousand
tons of concrete on the average
will be discharged every workday
for the next two and a half years.

The plant is completely automatic.
Now owned and operated by Iro-

quois Constructors, before being
brought to Cornwall this 200-yard-
per-hour plant served Ontário
Hydro's new Sir Adam Beck-Nia-
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View of the power-house area where
íirst placing of concrete took place in

February shows preparation of the
site.

gara No. 2 project at Chippawa
for the intakes and for sections

of the lining of the twin power
tunnels.

This central mixing plant has

many unique features. It provides

fast, accurate, automatic weight

batching; compensation for varia-

tions in sand and gravei moisture

content; instantaneous mix changes

with a mix selector; interlocking

operations to prevent errors; cen-

tering of ali controls on one con-

trol board, and complete, detailed

records of every batch poured.

A rock quarry three miles north

of the power-house site will supply

three sizes of coarse aggregate and
manufactured sand. Trucks will

transport the material to hoppers

at the north end of the tunnels

under Cornwall canal, from where
belts will convey them through the

tunnels to stockpiles near the mix-

ing plant. From there, conveyors

will take the material to hoppers

at the top of the batching and mix-

ing plant as required.

Cement will be brought in by
railway cars to a siding near No.
2 highway and unloaded into a

surge silo. From there it will be

blown in a six-inch steel pipe ex-

tending through the tunnel and
up into two storage silos at the

mixing plant. As required the ce-

ment is brought into the mixing

plant by bucket conveyor.

From the mixing plant concrete

is dumped on to conveyor belts and
taken to a large hopper, where it

is loaded in trucks equipped with

special buckets or into buckets on

narrow gauge railway cars hauled

by small diesel engines. Cranes
will lift the buckets and discharge

the contents. Pouring operations

will continue around the clock,

with crews working in three eight-

hour shifts. Completion of the

power-house is scheduled for late

summer in 1958.

Progress by N.Y.S.P.A.

February progress was high-

lighted by excavation at the struc-

ture sites, together with erection

of the various contractors' con-

struction plants preparatory to full

scale concrete operations. More
than twelve million cubic yards of

excavation had been removed for

the entire project by the end of

the month.
The quarrying, hauling and

placement of rock fill for Corn-
wall canal revetment was prac-
tically completed. This embank-
ment will serve as a haul road to

the Canadian end of cofferdam
"E", as well as support for the

canal when the river rapids are

unwatered. Excavation for cut "F"
is more than half completed. At
Long Sault dam, excavation was
started for the north earth wing
dike and for the left abutment.

Placing of concrete at Iroquois

dam continued, as over 15,000

cubic yards had been placed to the

end of February in the east section

of the dam and in the spillway

apron. Excavation from the up-

stream unwatered áreas continued

along with driving of piles for the

cofferdam cells.

In the powerhouse area, excava-

tion, drilling and grouting of the

foundation progressed, as erection

of the contractor's construction

plant continued. Ali work in con-

nection with the construction of

baffles on the water side of coffer-

dam "C-l" was completed early

in the month.
At Massena "intake, excavation,

drilling and grouting continued
concurrently with the erection of

the contractor's construction plant.

Progress was retarded due to sat-

urated condition of the foundation
area. The wet condition is con-

siderably improved as a result of

grouting and improved sumps to

allow full scale excavation.

Work at the south Galop chan-

nel continued, as excavation passed

the one and a haif million cubic

yard mark. Preliminary work was
started in the Sparrowhawk-Tous-
saints channel area as equipment
started arriving. Field office and
shop buildings were being con-

structed. Work on the Barnhart
Island bridge consisted of construc-

tion of sidewalk and installation of

lighting conduits. Clearing opera-

tions progressed upstream from
the Long Sault dam.
The Long Sault canal construc-

tion power line was practically

completed and relocation of the

Barnhart Island construction power
line was progressing.

Specifications were issued during

February for the construction of

water facilities at the Massena
lake intake, for the load centre

unit substations and for the reha-

bilitation of the Massena-Taylor-
ville transmission line. The pro-

duction of drawings continued on
Schedule.

Total personnel on the job was
2,380.

NYSPA Opposes Public Service Act

On February 22 the Public Serv-

ice Commission released a state-

ment in connection with an act to

amend the public authorities law,

with respect to power produced
and sold by NYSPA, in which ad-
mission was made that the bill is

designed to transfer from the
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Power Authority to the Commis-
sion the job of determining the

geographical area in which St.

Lawrence power is to be sold.

This statement expressed con-

cern that unless the Commission
regulates the rates at which
Authority 's power is sold, its dis-

tribution will "have to be con-

fined to limited áreas immediately
adjacent to the production sites".

In a memorandum in opposition

released February 27, Chairman
Robert Moses of NYSPA replied

that "The Authority is engaged
in making arrangements with
power companies, whereby the be-

nefits of seaway power can be

made available to consumers who

The seaway 's most important
contract from the point of view of

navigation, and the last of the

dredging contracts for the Lachine
Section, is valued at $10,636,000,

and was awarded on March 9 to

Marine Industries Limited, Mont-
real. Canadian Dredge and Dock
Companv Limited, Toronto, had
submitted a bid of $10,903,000.

The work comprises dredging of

an area one mile below the Jacques
Cartier bridge for the approach
between the St. Lawrence ship

channel and the seaway canal, and
of an area two miles downstream
to provide a turning area for ves-

sels. Dredging is to commence
within 10 days of the opening of

the 1956 navigation season on April

16, and ali work must be com-
pleted by August 31, 1958.

The amount of overburden to

be dredged is some 3,200,000 cubic

yards and the amount of solid rock

is some 100,000 yards. Rehandling
and shore disposal of material and

also will receive power from other

sources. Interconnection arrange-

ments have already been worked
out with respect to the contracts

the Authority has made with Ver-
mont, the City of Plattsburg and
the Plattsburg Air Base.

"The proposed bill is not only

unnecessary but clearly unconsti-

tutional, because it would violate

the pledge of the State contained

in Section 1011 of the Public

Authorities Law, and would im-

pair the obligations of the con-

tracts which the Authority has

entered into with its bondholders

and with those who have already

agreed to purchase its power."

towing material to the north shore

of the harbour area amounts in

ali to some 3,000,000 cubic yards.

Award of this contract brings to

some $72,000,000 the value of con-

tracts awarded by the Seaway
Authority to date. Dredging to be
performed by the Authority calls

for the removal of some 16,000000
cubic yards from the seaway chan-
nel, of which 700,000 cubic yards
will be rock and some 15,300,000

will be over-burden, sand, silt, clay

and other common material. Of
this, the five dredging contracts

now awarded require the removal
of some 200,000 cubic yards of

solid rock and some 12,000,000
cubic yards of common materiais.

Three contracts have also been
awarded for concrete aggregates

for the locks to be constructed at

St. Lambert and at Cote Ste.

Catherine in the Lachine Section,

and for the two locks to be built

between Lake St. Louis and the

Beauharnois power canal.

The contract for aggregates at

Beauharnois, valued at $2,131,000

has been awarded to Canit Con-
struction Limited. Two firms,

Mount Royai Paving and Supplies

Limited and Miron & Freres Ltee.,

submitted identical bids based on
unit prices, for the supply of coarse

aggregates for the St. Lambert lock

and the Cote Ste. Catherine lock.

The contract awarded to Miron &
Freres Ltee. is valued at $1.113,000

and that awarded to Mount Roval
Paving is valued at $1,099,000.

Tenders were called on Febru-
ary 29 for the first stage of con-

struction of lower and upper Beau-
harnois locks and approaches
thereto in the Soulanges section.

What requires to be done is to

complete the junction between the

canal and Lake St. Louis by means
of two single locks. This contract

will provide the preliminary work
prior to the construction of the

locks.

The location of the work is at

the entrance to the Beauharnois
power canal on Lake St. Louis and
adjacent to the power development
at Melocheville. The work includes

clearing of the site, excavation,

rock grouting, cofferdams and un-
watering, service roads and reloca-

tion of a portion of the New York
Central railroad line. Work in-

volved includes excavation of some
170,000 cubic yards of common
material, and some 1,115,000 cubic

yards of rock. Tenders were re-

ceived up to March 27. The work
is to be completed by October 31,

1956.

Officials of SLSA met at Wash-
ington with SLSDC administrator

Lewis G. Castle, March 1 to 5,

1956, regarding progress of the

work in the International Rapids
section. Among items discussed

were the Polley's Gut bridge; the

Progress by Canada's Seaway Authority

St. Lawrence power project. General view of power plant looking west from
the Canadian side.



reloeation of the highway and rail-

way facilities on both sides of the

international boundary; the dis-

mantling of the south channel

bridge and dredging north and
south of Cornwall Island.

President Lionel Chevrier, ac-

companied by Vice- President

Charles Gavsie and engineers of

the Authority, visited the Niagara
Península on March 14, to view
Authority contracts to enlarge the
Welland ship canal and to observe
how much work hás been com-
pleted this winter while the canal

was dewatéred. The Welland canal
will be reopened for navigation
April 2. Under these contracts

some 549,000 cubic yards of ma-
terial must be excavated. The work
is to be completed by June 30,

1958.

Iron Ore Forced the Seaway

President Lionel Chevrier of The
St. Lawrence Seaway Authority,
addressing the Canadian Institute

of Mining and Metallurgy at

Montreal on February 22, stated
that "the mining industry — at

least one important branch of it,

the iron ore industry — can take
çredit for swinging the balance in

favour of an immediate start on
this great project." Combination
of development of the Quebec-
Labrador iron ore fields and worse-
ning of the ore supply position of

the steel industry in the Great
Lakes area "made the seaway the
obvious and necessary solution,''

he declared.

"The course of events since the
start of construction of the seaway
has greatly reinforced the position
of those who believed it a stra-

tegic necessity for the steel indus-
tries of both Canada and the
United States," Mr. Chevrier
pointed out. Steel production had
expanded to its greatest peace time
levei and consumption of iron ore
had preceded it in the same direc-
tion. Indeed, this future movement
is already being anticipated by
the canaller-type vessels on the
present canais, Mr. Chevrier re-

vealed.

"From the reshipping point at

Contrecoeur below Montreal, some
300,000 tons of Labrador ore
moved up the St. Lawrence canais
in 1954 — the first year of produc-
tion at Knob Lake. In 1955 this

trame grew to 1,750,000 tons. When
the seaway is ready, this move-
ment is expected to reach 10,000,-

000 tons annually without con-
sidering possible future expansion",
he said.

"While traffic in other mine
products on the seaway does not

approach the scale expected in the

case of iron ore there is every
reason to look for a considerable

use of the seaway in the movement
of these commodities so well adapt-
ed for bulk carriage by water," he
continued. "Let us remember that

the seaway is to be a two-way
street connecting the two major
Canadian industrial áreas and con-

sumei' markets—Southern Ontário
and Southern Quebec."

"The future developers of new
mineral deposits and the future

planners of industry will be able to

count on a 2,000-mile waterway

—

from the Gulf to Western tip of

Lake Superior. The availability of

this route will doubtless often serve

to convert marginal or sub-mar-
ginal prospects into economically
justifiable undertakings."

Electric Smelting Possible
At Iron Mines

"Cheap hydro power may permit
electric smelting at the site of the

Ungava iron ore developments in

the forseeable future, but the pros-

pect for steel production along the

St. Lawrence is remote." This was
the opinion expressed by W. H.
Durrell, executive vice-president,

Hollinger Hanna Ltd., manage-

ment company for Iron Ore Com-
#

pany of Canada, when giving evi-

dence before the Royai Commis-
sion on Canada 's Economic Pros-

pects at Montreal, February 22.

While research on electric smelt-

ing may make the process practical

for low grade ore at mine sites, eco-

nomics of steel production made it

plain that any increase in Canada's
steel making capacity must come
from extension of existing facili-

ties, he said.

Any new mill must have a

capacity of two million tons yearly
for cconomical construction, which
means Canada would have to enter

the steel export trade in competition
with Germany, Britain and United
States. Lack of coal along the St.

Lawrence was another handicap,
he pointed out, though ore boats
might bring coal from the Great
Lakes area on return trips.

Some 12 million tons of ore

would be shipped during the 1956
season, continued Mr. Durrell, two
million to Britain and Europe, two
million to Hamilton and Lower
Great Lake ports and eight million

to U.S. Atlantic ports. The volume
of ore that would be shipped
through the seaway when complet-

ed would depenei upon whether
tolls to be established would per-

(Continued on page 599)

Concrete mixing
plant for the power-
house stands on
the Canadian shore
of the north chan-
nel.
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Professional Development Groups
The Toronto Branch has an active P.D. group (see above). At their January 10

meeting, this year, E. C. Luke of Headquarters, spoke on "The Impact of

NATO on Europe". Committee members are E. M. Spencer, Jr.E.I.C, chair-

man; Lee Broderick, S.E.I.C., treasurer; E. J. Rice, Jr.E.I.C, and J. A. Gingrich,

Jr.E.I.C.

Below:The WinnipegP.D. Group photographed at their January
10 meeting.

Hamilton (below). Committee for the large Hamilton group,

with registration totaling 147, consists of : G. T. Fenwick, secre-

tary, W. H. Hohn, E. W. Bill, W. A. H. Filer, G. L. Schneider,

R. de Young, J. A. Walsworth, K. Crean, K. W. Baker.

Engineering students of the University of Sas-
katchewan study public speaking as a profes-

sional development course. Here, two fourth
year mechanical engineering students parti-

cipai v. A. A. G. Swanson, speaking, and R. W.
Gillanders.



The Ottawa professional development meeting of January 11 in session. At right: H. E.

Gladish; J. J. Deitrich, of the Association of Polish Engineers; Major J. Wendt, the speaker,

chief of research and development for personnel selection in the Canadian Army; A. A.

Swiderski, of the Polish Engineers; J. M. Pritchard.

The Belleville Branch has a P.D. course, with an enrolment of 40. On January
11, the speaker was Prof. J. L. McDougall, of Queen's University.

Saguenay Branch P.D. program includes a chemical
refresher course. Six of the seven participants are

shown here, at the meeting of January 11: D. Wil-

liamson, W . W. Bobertson, sec.-treas., J. Jefferies,

D. Monogan, M. Marhengi, H. Edwards.

The Saguenay course in public speaking has an en-

rolment of 11. In this group, photographed on Janu-
ary 10: G. B. Gilbert, chairman; J. K. Furlong, J.

Kirkland, B. Benson. Other members are: B. V.

Norman, II. J. Baker, T. Barwick, B. Langevin, E.

Wiggans, B. Culton, and S. Wellein.

Other branches have professional development
courses, photos of which were not available for this



Orchids from U.S.A.

The following 1 e 1 1 e r from
Harvey M. Kolesar, jr.E.i.c, carne

into Institute Headquarters some
time ago but several months
passed before we were able to get

in touch with Mr. Kolesar to see

if we had his permission to publish
the letter in the Journal.

In this day and age when so
many of us in Canada seem to

think that ali the best things come
from countries outside of Canada
it may be a bit. of a surprise and
relief to find that at least one
Canadian engineer believes that on
a comparative basis the Engineer-
ing Institute of Canada is not do-
ing too badly in Canada. — Ed.
Dr. L. Austin Wright:
Your invitation to the recep-

tion at the Sheraton-Blackstone

The Journal for April, 1921,
finally got around to announcing
the results of a letter ballot on
several proposals to amend the

bylaws, including one that would
have raised the fees. This one was
defeated; as I wrote last month,.

the first report the Journal carried

made it look as though it was de-

feated solely by the votes of those

present at the Toronto meeting,

but it seems that every corporate
member had his chance to say
"Yea" or "Nay". I couldn't

imagine that it could have been
otherwise, but I reported the mat-
ter just as the Journal did in

March, 1921.

The principal technical paper in

this April Journal was "Relay Pro-
tection Features of the Toronto
Power Company's Transmission
and Distribution System", by P.

Ackerman. The schemes of pro-

tection described, some of which
appear to have been novel for the
times, were successful in reducing
the outages in the company's sys-

tem. As a general average, com-
plete outage became very rare by
1920 and only six times during
that year was more than 30 per
cent of the load lost through line

disturbance.

Mr. Ferdinand van Bruyssel, the

organizer of the Belgo-Canadian
Pulp & Paper Co., Ltd., in "The

Hotel in Chicago, on Wednesday,
November 16, is gratefully
acknowledged, and I regret that I

shall be unable to attend.

The Engineering Institute of

Canada is rightfully included in

the celebration, for their part in

improving the standing of the engi-

neering profession in Canada de-
serves considerable praise. It is un-
fortunate that there is not a
similar organization in the United
States to serve 'as a rallying point
for ali engineers, for it has been
my observation that the prestige

of engineering is certainly higher

in Canada than it is in this part
of the United States.

Harvey M. Kolesar, jr.E.i.c,

Wheatridge, Colorado.

Pulp and Paper Industry of Can-
ada" made some pretty caustic

comments on Quebecs treatment
of the companies. His major
theses were that leases of timber
lands ought to run for long periods,

that they should require something
in the way of reforestation and
that each ought to carry with it

the lease of a power site, ali, it

would seem, reasonable enough re-

quests. He mollified the provincial

government in advance, however,
by saying that it was "recognized

to be patriotic, progressive and
wise, a combination of qualities

one should not expect to find in

a ministry elected under a system
of universal suffrage, unattended
as yet by any measure of propor-

tional representation."

Under "Correspondence" there

appeared an unusual letter from
Lockwood, Greene & Co., of Bos-
ton, congratulating J. M. Oxley
on his paper on the economics of

building design, noted here last

month. " (A) very excellent paper
. . . one of the finest we have
seen . . . We shall find this paper
of very great value in checking
our (own) results"; thus L.G. &
Co., then perhaps the leading firm

of industrial engineers and archi-

tects in the United States. This
letter must have pleased Mr.
Oxley.

Another correspondent quoted
some of the propaganda of the

Technical Alliance of New York.
In effect, this organization claimed
that ali government and ali indus-

try ought to be run by engineers

and technicians as they were the

only people who really knew how.
I believe this was the beginning
of the cult of "Technocracy",
which created quite a stir for a

time. Where is it now? It is dead;
it failed, largely, I think, because
like most socialistic movements it

did not recognize the most basic

of human desires, the desire for

personal advancement. This cor-

respondent naively concludes his

letter, "The foregoing . . . which
I cannot quite follow in ali its

inferences, seems to me . . . pro-

vocative of thought . .
."

For some months the Journal

had been running a column or two
in each number of "Town Plan-

ning News and Comments". The
contents of these columns can be

succinctly summed up as com-
posed of personals, accounts of

numerous conferences and endless

talk and little or no report of

tangible results. Town planners

have ever been good talkers.

In April, 1921, the Journal car-

ried lists of engineering students

at McGill and Queen's Universities

who were looking for permanent
or summer jobs. Most of the

names mean little to us, but there

is the occasional one of somebodv
who made a name for himself in

the nation's affairs.

This Journal ran a brief bio-

graphy of H. G. Acres, m.e.i.c.,

who had just been elected a vice-

president on a snecial nomination
against the candidate put up by
the Institute'? nominating commit-
tee. One gets the impression on

reading this note that the writer

was not too pleased with Mr.
Acres' election. He served the

Institute long and well and those

who nominated him did us an
excellent turn.

The Calgary Branch listened to

a talk on the petroleum situation.

The speaker estimated that United

States production would cease

about 1938. He thought that

Albertas chances of becoming a

real producer were pretty slim

and he gave its 1920 production

as about 12,000 barreis. Geologi-

cal exploration was too uncertain

and cost too much, he said. Be-
side, geological exploration was
quite unnecessary. Some years be-

fore one lucky Alberta oil man
knew a squaw "quite intimately"

She pointed out a plaee where oil

Comment on the JOURNAL of April 1921
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was flowing in a great river under

some land he owned. He sank a

well, struck oil and there you are.

The Saint John Branch was in-

terested in the paving of the streets

of its city, about 70 per cent of

which were then unsurfaced . . .

"Granite blocks and asphalt are

the best types of paving for use

in Saint John." Where were the

concrete people, to let such a

statement pass without comment?

They had just finished the Tor-
onto - Hamilton highway, which
gave them something of which to

be proud. Asphalt is still very
much with us, but a street paved
with granite block is a museum
piece.

And so we may now put down
this Journal in the hope that when
we look into the one of May, 1921,

we shall find something a little

more exciting.

Elections and Transfers
At the meeting of Council held at

the Chateau Laurier Hotel, Ottawa,
Ontário, on Saturday, March 24th, 1956,

a number of applications were presented
for consideration and on the recom-
mendatioD of the Admissions Committee
the following elections and transfers

were effected

:

Members:

K. Bailes, East Angus
R. L. Booth, Toronto
L. G. Cazaly, Toronto
V. Davidovitc-h, Montreal

h F. H. Davies, Toronto
T. J. Farrell, Montreal
G. Gelfreih, Montreal
3. F. Gniewosz, Montreal
M. G. G. Curr, Toronto
M. D. Head. Copper Cliff

A. Himsley, Toronto
S. C. Jones, Owen Sound
A. Kane-White, Montreal
3. Kates, Toronto
R. A. Krikorian, Uplands
A. N. Krouglicof, Montreal
O. Lloyd, Toronto
R. S. MacLennan, Sudbury
L. D. Mahoney, Montreal
R. E. Moore, Ottawa
A. J. Neil, Sudbury
3. Penzer, London
F. R. Pollard, Toronto
T. G. Quance, Sarnia
C. D. Quarterman, Ottawa
3. W. Setehell, Toronto
A. F. Tiesdell, Quebec
D. J. Turland, Trail

G. A. Watkins, Montreal
3. Williams, Hamilton
W. Wisniewski, Montreal

Juniors

:

E. C. Amos, Montreal
G. K. Bowser, Montreal
N. B. Ede, Pine Falis

S. K. Fang, Montreal
W. J. Forsyth, Arvida
B. J. Goodal, Urbana, III.

3. Gow, Montreal
H. D. MacEwen, Dartmouth
R. L. Ormiston, Hamilton
W. A. Pieczonka, Hamilton
E. L. Piltz, Mt. Apica, Que.
G. S. Presser, Montreal
M. W. Smith, Arvida
B. A. Wilson, Montreal

Transferred jrom the class of
Júnior to that of Member:
3. G. Baillot, Montreal
P. L. Bournival, Montreal
P. N. Brown, Walkerville
W. E. Dempster, Montreal
G. W. Huggett, Montreal
W. D. McMurtry, Toronto
F. E. Thouret, Riverbend
G. R. Williams, Toronto

Transferred jrom the class of
Student to that of Júnior:

R. F. Critchley, Montreal
G. L. V. Springate, Three Rivers

The following Students were admitted:

Ecole Polytechnique

R. Auger
G. Beaudry
R. Bergeron
R. Bernier
R. Bertrand
C. Bibaud
C. Boisvert
J. P. Boucher
P. E. Brunelle

G. Cardin
H. Champagne
R. E. J. Charland
B. Coupal
L. Courville
J. G. Curai
G. Dansereau
P. E. Dery

J. P. Milette
J. Monat
P. Monet
A. Moquin
G. Moreau
G. Momeau
G. Papin
A. Paquette
R. Parenteau
G. Y. B. Perrault
R. Perreault
J. M. Pineau
J. G. G. G. Poitras
R. Portugais
A. Potvin
D. Poulin
A. Poulson

L. G. J. Dcsmarais J. P. Prefontaine
E. Desnoyers
S. Dessureaux
J. J. R. Dubeau
M. Dubois
J. P. Duchesne
N. Gagnon
J. Genest
P. Goulet
P. Goyette
J. Guilbeault
J. Houde
Y. Lafontaine
M. A. Lafrance
J. C. Lamoureux
J. V. A. Lapointe
R. Lariviere

H. Latendresse
J. G. Lauzon

J. J. R. Prevost
J. L. Regimbald
A. H. J.^Rinfret

G. Rivest
R. J. G. J. Roberge
J. C. Rochon
A. Roy
L. Roy
M. St. Arnaud
J. P. Saint-Dizier
J. E. R. St. Louis
R. Santerre
B. Sauvage
L. P. Senechal
J. Simard
J. Sylesvtre
J. L. Thibault
L. N. Thibault

H. G. G. Lebeau L. G. Tremblay
Leduc
Lefebrre
Leger
P. Lepine
Manseau
P. Mathieu

P. R. Turgeson
J. R. R. Vallee
S. J. M. Vauclair
A. Veilleux

J. A. H. M. Verreault
C. Villeneuve

W. R. Menard

J. G. R. Beaudoin
M. Bolduc
J. G. Brousseau
J. L. M. Canuel
G. Castonguay
P. Cayer
J. M. A. T. Cote
C. Dubuc
R. Francoeur
R. Gauthier
P. Gendron
J. L. Giroux
Y. M. Giroux
G. Gregoire

Lavai University

3. G. J. Heroux
P. Imbeau
J. G. Brosseau
M. R. Lagace
J. C. M. Lagare
J. G. J. M. Lambert
A. Lemieux
B. Mathieu
D. Miller
J. E. J. Pineau
J. Plamondon
R. Senechal
F. Santerre
J. A. P. A. Sauvageau

R. J. D. Guerin J. C. Tardif
F. Heroux

University of Toronto

3. Billings J. C. Lefler

S. C. Eccles J. R. Lines
R. R. Harding E. A. McLennan
E. Karuks J. W. G. Shortt

Queen's University

A. T. Ball F. H. Holm
J. G. Colbourne E. J. Korhonen
D. A. Ennis R. D. Nairn
M. B. Fielding N. J. Ruff

University of New Brunswick

D. J. McCoIm M. E. Richardson
R. E. B. Moffatt

University of Alberta

C. H. Grant Jr. A-. R. Rogers
W. A. Porter

Dalhousie University

C. Johnson P. G. Kennedy
Nova Scotia Tech. College

M. A. L. Harrigan

McGill University

S. U. Baltuch

Royai Military College

W. B. Lynn

R. G. Pinkney, Ottawa, B.A.Sc., Toronto,
1955.

A. G. Davenport, Toronto, BA. Cam-
bridge Univ. 1954.

J. Z. Tomaka, Montreal, B.Eng.(Mech.)
McGill 1955.

M. J. Simmer, Montreal, Student
C.P.E.Q.

Applications through Associations

:

By virtue of the co-operative agree-

ments between the Institute and the

Associations of Professional Engineers,

the following elections and transfers have
become effective

:

Alberta
Member:
3. A. Irvine

Saskatchewan
Members:

R. J. Briggs

C. R. Douglas
G. C. Docken
H. A. Eley
G. D. Hill

S. M. Illum
L. W. Johnston

Students:

A. A. Condy
W. B. Edwards
G. A. Gettc
C. B. Lipsett

P. W. McAra
E. W. Mills

M. P. Kocur
J. E. Laughlin
J. D. McMillan
S. L. Mingle
M. E. Stillwell

M. M. Tomilin
E. J. Wendeborn

L. G. Morrison
T. J. Moynihan
J. G. Stone
J. Thon
P. A. Weber
R. J. Woodward

Júnior to Member:
W. Chow
D. O. Coghlan
R. D. Dunlop
E. A. Fischer

R. W. Gush
A. L. Jones
M. H. Nelson

K. A. Oaklev
D. H. Pollock
E. K. Sauer
I. B. Sveinbjornson
B. F. Sworder
W. G. Thompson
S. J. Warder

Student to Júnior:

A. P. Belyk J. E. Moore

Nova Scotia
Members:
3. E. Bright W. McCabe

Júnior to Member:
E. P. Smith

THE ENGINEERING JOURNAL April, 1956 465



*

NEWS OF THE

ASSOCIATIONS & CORPORATIO

Information received through co-operation with the

provincial organizations

Quebec
Leo Roy, New Presidem

Leo Roy, of Montreal, was elected

president of the Corporation of Pro-
fessional Engineers of Quebec at the
37th annual meeting of the group, held
in Montreal.

Leo Roy

A graduate of Ecole Polytechnique

and McGill University, Mr. Roy is

chief engineer of auxiliary services at

the Hydro-Quebec. He had previously

been connected with the Shawinigan
Water and Power Company and the

Quebec Power Company.
Mr. Roy is vice-president of the

Montreal Section of the Engineering
Institute of Canada, a vice-president of

the Electrical Club of Montreal, and a

member of the Illuminating Engineer-
ing Society, the Canadian Gas Associa-

tion. the American Institute of Electri-

cal Engineers. He has also been active

on the Engineers' Council for Profes-

sional Development.
The new Council of the Corporation

of Professional Engineers for 1956 is as

follows: president, Leo Roy; vice-presi-

dent, R. A. Phillips; honorary secre-

tary-treasurer, Guillaume Piette. Que-
bec district representatives are Robert

Painchaud and O. S. Gislason, and
Montreal district representatives are
Yvon De Guise and Leopold Nadeau.

Ontário
Initial Meeting of Council

The inaugural meeting of the 1956

Council of the Association took place

on January 26 and 27, President M. W.
Hotchkin being in the chair. In opening

the meeting Mr. Hotchkin specially

welcomed the new members of Council,

J. H. Irvine, Ottawa; D. S. Simmons
of Toronto, J. W. Holmes, Peter-

borough; and Dr. C. P. Jenney, Tor-

onto.

Reports submitted by committees in-

cluded that of the Board of Examiners,

under the chairmanship of Professor V.

G. Smith. This report contained the re-

commendation that graduates of the

course in chemical engineering at the

University of Ottawa be given the same
recognition as given graduates of similar

courses of other Canadian universities.

The recommendation was unanimously

approved by Council.

The chairman of the Professional

Status Committee, Gordon W. Ames.
reported that during the latter part of

the year recommendations of Council

that courses be started to train techni-

cians in heating, ventilating and plumb-

ing; refrigeration and air conditioning

;

and structural draughting and design

detailing had been transmitted to the

Ontário Department of Education. He
furthcr reported that a reply had been

received to the effect that steps had
been taken to implement the first two
courses and that the last-named, struc-

tural draughting and design detailing,

is already operating at the Provincial

Institute of Trades in Toronto.

Approval wns civen by Council to the

awarding, in 1956, of nine scholarships

each at the University of Toronto, and
Queen's University, to undergraduates

in the first. second and third years. An-
other award authorized was the Admis-
sion Scholarship which this year will be
given to the top Grade 13 student

enterng engineering at the University

of Toronto. This alternates between

Toronto and Queen's. In addition to the

above there is also the Association's

Gold Medal which is awarded to a

member of the graduating class in engi-

neering at these two Universities for

academic attainment.
The secretary-treasurer reported that

as of December 31, 1955 the number of

members enrolled totalled 14,027, a net

increase of 1,024 members during 1955.

During the year 90 members were added
through transfer to the Association as

against 72 who left Ontário to join other

Associations.

Committees

Committees appointed for the year
are as follows

:

Executive: M. W. Hotchkin (Chair-

man); J. R. Montague; J. H. Fox;
C. T. Carson; T. N. Cárter; J. H.
Waghorne; D. S. Simmons; J. H.
Ross; G. B. Langford.

Legislation: G. B. Langford (Chair-

man); W. D. Sheldon; J. R. Cava-
nagh; F. R. Duncan; J. W. Holmes;
J. H. Irvine.

Finance: J. H. Fox (Chairman); C. T.

Carson.
Professional Status: G. W. Ames

(Chairman); J. H. Waghorne; N.
Fodor; D. L. Angus; A. DeMaio;
O. D. Johnston; D. R. Yeomans.

Public Relations: P. E. Cavanagh
(Chairman); W. J. Gilson; J. N.
Milne; J. W. Carrington; C. F. Mor-
rison; R. W. Harris; R. C. Poulter;

R. G. Tredgett.

Practice and Ethics: J. F. MacLaren
(Chairman); G. R. Lord; A. E. Mac-
Rae; E. A. Cross; M. S. Fothering-

ham; O. D. Johnston; N. A. Eager;
C. W. Knight.

Board of Examiners: V. G. Smith
(Chairman); W. L. Sagar; S. E.
Wolfe; R. C. Wircn; C. K. Fraser;

N. Fodor.
Appeal Board: A. W. Murdock (Chair-
man); G. B. Langford; J. W. Bain;

W, J. Gilson; J. H. Fox.
House: G. R. Lord (Chairman); J. H.

Brace; J. R. Mens; B. A. Hole.

Consulting Practice: J. H. Ross (Chair-

man) ; E. A. Cross; D. L. Angus; W.
H. Bónus; R. A. Crysler; A. D.
Margison; L. C. A. Walford.

Insurance: A. W. Murdock (Chair-

man).
Interviewing: R. C. Wiren (Chairman);
K. R. Rvbka; J. W. Bain; O. W.
EUisj N. Fodor.
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Professional Engineers Medal: J. C.

Keith; W. P. Dobson; O. W. Ellis;

M. J. Aykroyd; L. F. Grant; E. V.
Buchanan; H. G. Conn; A. E. Mac-
Rae; G. L. Macpherson.

Honour Science Graduates: G. P. Jen-

ney (Chairman) ; G. L. Macpherson;
V. S. Murray; W. G. Mclntosh; W.
P. Dobson.

Scholarship : G. R. Lord (Chairman)

;

A. M. Doyle; W. W. Loucks; G. M.
McHenry; K. C. Siddall.

Company Groups: J. H. Waghorne
(Chairman) ; J. H. Fox (Vice-Chair-

man) ; G. W. Ames; (alternates: J.

W. Holmes; V. S. Murray).

Over 400 Write Qualifying Tests

Some 360 hopeful applicants were
busy writing examinations in March in

a central-Toronto church hall that could

qualify them to practise professional

engineering in Ontário. Another 45 to

50 persons were writing the same type
of examinations in other Ontário centres

as well as in certain parts of Canada,
including one Canadian serviceman
stationed in Germany. The examina-
tions began March 19.

A total of 62 different papers on the
various branches of engineering consti-

tute the examinations held annually by
the Association of Professional Engi-
neers of Ontário. Applicants must write

a maximum 15 separate papers at uni-
versity levei and a thesis on the parti-

cular branch of engineering chosen.
The examinees comprise a number of

skilled technicians who have not re-

ceived an engineering degree from a
university, but who have the back-
ground and experience to try for ad-
mittance to Association membership.
"Approximately two or three per cent

of those admitted to membership stem
from the examination-writing group,"
says J. M. Muir, Association secretary-

treasurer. He adds that about 60 per
cent are successful, a figure comparable
to university examinations. The major-
ity of candidates are over 30 years of

age, and there is a significant sprinkling
of new Canadians among them. Many
of these have taken engineering in their

native lands, but must pass additional
examinations in order to qualify under
Canadian standards.
The examinations are set by univer-

sity professors and noted professional
engineers.

This year marks the first time that a
uniform syllabus of examinations is be-
ing used by the ten provincial register-
ing bodies of the engineering profes-
sion.

News of Members

James M. Reed, has been appointed
to the Ontário district sales staff of
Ferranti Electric Ltd., Mount Dennis,
Toronto, as a sales engineer.
A graduate in electrical engineering

of the University of British Columbia,
Mr. Reid was engaged in traffic control
and street lighting and engineering and
communication sales from 1951 until he
joined Ferranti Electric in 1955.

G. "W. Mitchell, fomerly sales engineer
at the Toronto office of Canadian West-
inghouse Co. Ltd., has been appointed
sales engineer of the apparatus division

at the Windsor, Ont., office of the
company.

Ian L. Colquhoun of English Electric

Co. Ltd., St. Catharines, Ont., has been
made manager of circuit breaker engi-

neering of the company; James A.
Hibbert, manager of switchgear er>gi-

neering; and J. R. M. Szogyen, assist-

ant manager of rotatmg equipment
engineering.

Leslie A. Shaver, of Canadian West-
inghouse Co. Ltd., Hamilton, Ont., has
been appointed to the new position of
headquarters approvals engineer of the

company.
Mr. Shaver has been with the organi-

zation for over 40 years and before re-

ceiving his new appointment was section
engineer of marine and transport con-
trol. His new responsibilities will in-

clude co-ordination. of ali Westinghouse
activities associated with the Canadian
Standards Association.

R. C. McMordie has recently resigncd
from the engineering staff of the Hydro-
Electric Power Commission of Ontário
to assume the appointment of chief engi-

neer of the British Columbia Power
Commission. This new responsibility has
entailed his move from Toronto to
Victoria, B.C. (See "Personals.").

Charles A. Wakeham is now associated
with H. G. Acres & Co. Ltd., of Niagara
Falis, Ont., and recently arrived in

Masanjore, índia, where he will be
located for several months during the
construction of the power house at the
Canada Dam.
Mr. Wakeham graduated in electrical

engineering from the University of New
Brunswick in 1928 and has had a wide
professional experience in the electrical

and industrial fields.

John R. Caswell retired some months
ago as Algoma district engineer of the
Canadian Pacific Railway. Mr. Caswell
has since been devoting part of his time
in engineering work with the Caswell
Construction Co. Ltd. of Kirkland Lake,
of which his brother is sénior executive.

The undertaking in which Mr. J. R.
Caswell is engaged is in the Sault Ste.

Marie area.

George W. Beecroft, of Toronto, is

president of Propane Containers of

Canada Ltd., Mimico, Ont. John H.
Becker is vice-president and general
manager and James W. Thompson is

works manager.
This company is manufacturing a com-

plete line of bulk tanks for propane gas
and anhydrous ammonia, and also equip-
ping tank trucks for bulk deliveries.

W. K. Redsell has been appointed
inspector of mines at the Sudbury dis-

trict. A graduate in mining engineering

from the University of Toronto, Mr.
Redsell has latterly been with Kerr
Addison Gold Mines Ltd., at Virginia-

town, Ont.

N. J. Ypes has advised of the change
in firm name to Jackson, Ypes and As-
sociates with offices at 5453Á Yonge St.,

Willowdale, Ont. The partnership of

Mr. Ypes and D. K. Jackson, m.r.aj.c,

started three years ago and has operated
under the name of Jackson and Ypes
until the recent change. Jackson, Ypes
and Associates engage in consulting
practice as engineers and architects.

New staff announcements have been
made by Johnson Temperature Regu-
lating Co. of Canada Ltd., Toronto, as
follows: W. L. Rootham, who has been
manager of the Toronto branch. be-

comes assistant sales manager with head-
quarters at the company's main office

in Toronto. Bruce Overend, formerly

engineer in charge of the London, Ont.,

branch, succeeds Mr. Rootham as

Toronto manager. Arthur P. Johnson,
of the Toronto branch, becomes engi-

neer in charge at London, Ont. T. M.
Patterson will supervise the assembly
and manufacturing operations at the
company's Toronto headquarters.

Kenneth E. Hunter has accepted the

position of manager of the geophysics
department of Hycon Aerial Surveys,
1020-1030 South Arroyo Parkway, Pasa-
dena 2, Califórnia.

Mr. Hunter is a graduate in engineer-
ing physics of the University of Tor-
onto and prior to joining Hycon Aerial
Surveys was chief geophysicist of

Tsumeb Corporation Ltd., of Tsumeb,
South West Africa.

R. B. Sweet has moved from Sault
Ste. Marie, Ont., to Windsor Mills, Que..
where he is employed by the Canadian
Paper Company as assistant mechanical
superintendent. Prior to this change in

work Mr. Sweet was with Algoma Steel

Corporation Ltd. as a sales representa-
tive.

J. R. Baird has resigned his position
of chief engineer of Trailmobile Canada
Ltd., to assume the duties of a director

and chief engineer of York Transport
Equipment Ltd.
Mr. Baird will be in the United King-

dom for a period in connection with the
establishment of a subsidiary company
owned by York Transport Equipment
Ltd. and his address will be York Trailer

Co. Ltd., Cherry Lane, Liverpool,
England.

A. J. G. Campbell, formerly combus-
tion engineer of Imperial Oil Ltd., has
been made field -engineer of the National
Warm Air Heating and Air Conditioning
Association of Canada, with headquarters
at 4195 Dundas St. West, Toronto 8.

His initial undertaking will be a trip

across Canada during which he is sche-

duled to deliver a number of lectures

on the latest requirements and develop-
ments in the warm air heating industry.

Ivan M. Wallace has joined the firm

of consulting engineers, C. C. Parker and
Associates, of Hamilton, Ont., and will

have general supervision of their West-
ern Ontário operations. His address in

London is 232 William St. Mr. Wallace,
who obtained his engineering education
at the University of Toronto, has been
chief engineer of the London Steel

Construction Co. Ltd. for a number of

years.

H. F. McEntire, chief engineer of Atlas
Steels Ltd., Welland, Ont., has an-
nounced the promotion of Thomas J.
Nolan to the position of assistant chief

engineer, and of Harry L. Brien to

the post of electrical engineer.

Mr. Nolan is a Toronto graduate of

1938 and first joined Atlas Steels in 1943
in connection with the company's exten-
sion program. In 1946 he was employed
by H. G. Acres and Company in con-
nection with power developments on the
Pacific Coast and in 1947 he returned
to Atlas where he has functioned as
plant electrical engineer until his re-

cent promotion.

Mr. Brien obtained his engineering
degree at Queen's University in 1952,

in which year he joined the company.
In 1954 he was appointed engineer of

the hot planetary mill and in 1955 was
made general foreman of the stainless

strip and tube department.
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J. N. Milne has recently been ap-
pointod assistant manager of the Market
Research Department of MacLaren Ad-
vertising Company Ltd., Toronto.
Mr. Milne obtained his degree in

eléctrica] engineering at Queen's Univer-
sity in 1935 and in that year joined the

Canadian General Electric Company's
test course. Remaining with the com-
pany until moving to the MacLaren Ad-
vertising Company last fali, he was en-

gaged in the engineering and marketing
áreas of the C.6.E. activities. Seven of

his 20 years with the organization were
spent with the export subsidiary and for

the past three years he was manager
of marketing research.

British Columbia
Granted Life Membership

The Association of Professional Engi-
neers of British Columbia announced on
February 16 that the following engineers

have been granted life membership in

the Association: Col. W. G. Swan,
Charles Brakenridge, Charles Bentall,

F. J. Bartholomew, H. P. Archibald,

C. T. Hamilton, F. B. Hardin, T. H. D.
Lundy, W. G. McElhanney, J. S.

Wilson, M. Y. Williams, W. W.
Urquhart, S. J. Crocker, A. Cummings,
G. H. Burnett, E. F. Cárter and F.
Baçshaw, ali of Vancouver.

B. C. Affleck, Nelson; F. J. Donkin,
François Lake; D. J. McCugan, New
Westminster; C. D. MacKintosh, Vic-
toria; G. J. Jackson, Victoria; E. I. W.
Jardine, Victoria; G. H. Shepherd,
Burquitlam; E. N. Horsey, Victoria;
H. D. Dawson, Royai Oak; F. P.
Burden, Prince George; and E. F.
Cooke, Sechelt.

Engineers in the News

A. G. Tanner has sent word that he
is now with Angus Robertson Ltd., as
assistant construction engineer on the
Warsak hydro-electric development in
Pakistan. This work is being carried out
under the terms of the Colombo Plan
and Mr. Tanner expects to remain on
the pro.ject for two to three years.

J. B. Bush, íormerly at Nickel Plate,

B.C., is now employed as a geologist
with Granby Consolidated Mining Smelt-
ing and Power Co. Ltd. at Copper
Mountain, B.C.

W. E. Erlebach, who was studying in

England at Cambridge, is now back in

Canada with the Atomic Energy Com-
mission, Deep River, Ont.

B. Colloby has accepted a position with
H. A. Simons Ltd. as assistant project
engineer. He was previously with Alaska
Pine and Cellulose Co. Ltd.

W. C. Rneger, who had previously
been with Industrial Mill Services, has
taken a position with John Laing and
Son (Canada) Ltd.

W. R. Cheriton recently accepted a
position in Edmonton with Wirtanen
Electrical Co. Ltd., on industrial instal-

lations, maintenance and repairs. He had
been employed by Hume and Rumble
Ltd. in Vancouver.

H. J. Page was recently appointed
assistant chief engineer of the Public
Utilities Commission. Mr. Page is a
1949 electrical graduate of the Universit3r

of British Columbia and has been in

Vancouver as toll plant extension engi-

neer at the B.C. Telephone Company.

G. S. Ortner has been appointed to
the position of assistant manager of

the personnel division of the Consoli-
dated Mining and Smelting Company of
Trail. B.C. Mr. Ortner, who has been
with the company since his graduation
as a chemical engineer in 1928, had
recently been supervisor of methods
studies.

Wm. Thornber of the B.C. Lumber
Manufactureis' Association left for the
United Kingdom at the end of March
with Professor Fred Lasserre, director of

the School of Architecture at the Uni-
versity of British Columbia. Mr. Lasserre
will give a series of talks to architec-

tural groups in 12 major cities. He will

feature Pacific Coast housing designs
and building methods in this program,
which is sponsored jointly by the De-
partment of Trade and Commerce and
the B.C. Lumber Manufacturers' Assoc-
iation.

E. H. Parr, who has been with the
Northern Construction Company and J.

W. Stewart Ltd., and recently engaged
in work on the Distant Early Warning
Line, has accepted a position as project

engineer with the newly formed B.C.
company, Route Surveys and Engineer-
ing Ltd.

W. H. R. Gibney of the Consolidated
Mining and Smelting Company, has
been transferred from the Bluebell Mine
at Riondel to the Sullivan Mine at

Kimberley as section engineer.

V. N. Jacobson is now living in San
Francisco and has accepted a position

as structural engineer-designer with
Sverdrup and Parcel Inc. Mr. Jacobson
has been employed by Swan, Wooster
and Partners for the past several years.

R. C. Wannop, formerly with F. W.
Urry, is now with A. B. Sanderson and
Co. Ltd. in their Vancouver office.

Knute Soros, until recently assistant

city engineer of New Westminster, has
taken a position with the B.C. Engineer-
ing Company in Vancouver. Mr. Soros
had been with the City of New West-
minster since his graduation from the

University of British Columbia as a civil

engineer in 1949.

H. J. Greenwood has accepted a posi-

tion with Ventures as a geologist on
their Lake Dufaiilt property in Noranda,
Que. Mr. Greenwood received his B.A.Sc,

degree in geológica! engineering at the

University of British Columbia in 1954,

and has been working towards his

master's degree.

J. B. Dyson has left the employ of

the Department of Fisheries, Vancouver.
and has taken a position with H. G.
Acres and Co. Ltd. on the John Hart
Power Development at Campbell River,

B.C.

E. E. Olson, a 1952 civil engineering

graduate of the University of British Col-

umbia, is now studying for a M.B.A.
degree at the Graduate School of Busi-
ness Administration, University of Cali-
fórnia, Berkeley. He is on leave of ab-
sence from the Canadian National
Railway's department of research and
development at Montreal.

Bruce Tait has resigned his position
with the bridge department of the Pro-
vincial Department of Highways, and
has joined the Tidewater Contracting
Company. He will continue to reside

in Nanaimo.

I. D. Smith has accepted a position

with the Linde Air Products Company
at Tonawanda Laboratories, New York
State. He will be leaving his position

as associate research officer, Fraser River
model, Department of Civil Engineering,
University of British Columbia at the

end of April. He also intends to study
control engineering at the University of

Buffalo.

L. A. Butterfield, previously with the
eastern company of Ainsworth Electric,

has accepted a position with Elworthy
and Co. Ltd. of Vancouver.

D. H. Baker recently resigned his posi-

tion with MacMillan and Bloedel Ltd.

to become assistant manager of the new
B.C. Forest Products Ltd. mill at

Crofton.

J. H. Shumka, a 1950 chemical engi-

neering graduate of the University of

British Columbia, has been appointed
technical supervisor, Harmac pulp divi-

sion, MacMillan and Bloedel Ltd., the

position left vacant by D. H. Baker.

Norman E. Cooke has recently joined

the staff of Canadian Industries Ltd. in

Montreal as a chemical engineering spe-

cialist. Dr. Cooke spent the past three

and a half years at the Massachusetts
Institute of Technology, where he re-

cently completed work for his D.Sc. de-

gree in chemical engineering. Prior to

attending M.I.T., he served in Korea
with the R.C.E. and, after graduation
from the University of British Columbia
(M.A.Sc., 1946), was employed by the

Pacific Fisheries Experimental Station

of the Fisheries Research Board in Van-
couver.

J. A. Willcox is now with the Pacific

Coast Pipe Co. Ltd. as a sales engineer.

He was formerly with Lorado Uranium
Mines Ltd. as property superintendent.

H. N. Halland has been appointed con-

sultant to the Shawinigan Engineering
Company in Montreal. Mr. Halland had
been project engineer for the Greater
Vancouver Water Board on the Cleve-

land dam.

A major shuffle in the Department of

Highways has come up with several

promotions for department engineers:

D. D. Godfrey, divisional engineer at

Prince George since 1950, has been
promoted to regional engineer of the

Vancouver Island - Lower Mainland
region. R. S. Cunliffe, divisional engi-

neer at Prince Rupert, has been ap-

pointed regional engineer at Prince

George. M. C. Nesbitt, district engineer

at Fernie, has been appointed regional

construction engineer at Prince George.

O. W. H. Roberts, divisional engineer

at Pouce Coupe. has been promoted to

regional maintenance engineer at Prince

George.
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The sympathy of the Institute is extended to the

relatives of those ivhose passing is recorded here.

Charles Osborn Wood, m.e.i.c, retiver!

civil engineer and Dominion Land Sur-

veyor, and former resident of Ottawa,

died on December 2, 1955, in Montreal.

Born in Elwood, near Ottawa, on Oc-
tober 8, 1868, he attended Lisgar Col-

legiate, Ottawa. His first engineering

duty, in 1890, was as a rodman with a

survey party for the Great North West-
ern Railway in the Saskatoon and Bat-
tleford, Sask., áreas.

C. A. Wood, M.E.I.C.

Back in Ontário the following year,

he became, in turn, transit man, assist-

ant in municipal drainage engineering,

engineer of roads and bridges, and town-
ship engineer for the communities of

Gloucester, Kenyon and Casselman, Ont.

In 1901 he joined the late Andrew Bell

and was engaged for the next few years

on hydraulic engineering and flood in-

vestigations for the Dominion govern-
ment. Some of the projects on which
he was employed while working with
Andrew Bell, were the Rouge River elec-

tric power house and dam at Table
Rock Falis. Que., the electric power
house at Almonti, and the bridge and
dam over the Mississippi River at Al-
monti.
The occupation of Dominion Land

Surveyor had been already well estab-

lished in the family as Mr. Wood's
father, Henry Osborne Wood and his

grandfather, Leonard Wood, had pre-
viously held the title.

He became associated with the Ot-
tawa firm, Keefer and McKay, around
1910 as a civil engineer, and remained
with the firm until his retirement in

1949, bobh as an engineer and later as

manager of the Keefer and McKay

estates. He was, also, for many years
engineer for the village of Rockcliffe,

in Ottawa.
For many years Mr. Wood served

with the old 43rd Regiment, Duke of

Cornwall's Own Rifles, retiring with the

rank of captain.

Mr. Wood joined the Institute as an
Associate Member in 1904, transferred

to Member in 1940, and attained Life

membership in 1947.

Gustave C. Piché, m.e.i.c, noted forest

authority, died in Montreal, on February
7, 1956. Mr. Piché was president of

Titanium Products Corporation, vice-

president of Hebecourt Corporation, and
consulting forester with the James
MacLaren Company Ltd., Birmingham,
Que.
Born in Montreal, on December 3,

1879, he attended Mount St. Louis Col-
lege, Ecole Polytechnique, Yale Forest
School, Lavai University, and 1'Ecole

des Eaux at Forets, in Nancy, France.
He obtained his master of forestry

degree at Yale in 1907, and a master
of arts at Lavai in 1923. Emeritus Pro-
fessor, he was granted by the same
university his doctorate in science (hon-
oris causa) in 1937.

Before entering the Ecole Polytech-
nique and Yale University he worked as

a clerk for the Canadian Pacific Rail-

way, 1897-1900, and as a clerk for the
Belgo-Canadian Pulp and Paper Com-
pany until 1903.

Upon his return from Yale, he served
as forest engineer from 1907 to 1909
for the provincial government. He was
then named chief of the forest service,

holding this position until 1936. During
the second world war he undertook the
task of deputy wood fuel controller for

Quebec.
As a representative of the province

on special missions to Europe, he travel-

led widely in France, Italy, Germany,
Belgium and Sweden.
Mr. Piché was the founder of Lavai

University's forestry school, in Quebec
City, and was the first director of the
institution from 1910-19. He was the

promoter and first general inspector of

the Ecole de Papeterie in Three Rivers,
Que., and the School of Forest Rangers.
From 1931 to 1936 he was secretary-

manager of the Timber Products Com-
mission of the Province of Quebec.
He was a member of the principal

European, American and Canadian for-

estry associations. He delivered many
papers in Europe, the United States
and Canada and was responsible for

G. C. Piché, M.E.I.C.

articles on forestry and wood utilization.

Recognized as the Father of Forestry

in Quebec, he was awarded the O.B.E.

for meritorious service, the Jubilee

Medal, and the rank of Officier du
Mérite Agricole, by the French govern-
ment. The Association of Forest Engi-
neers of the Province of Quebec pre-

sented him with a diploma of honour,
for meritorious services and made him a

life member of the association in 1954.

Mr. Piché was a life member of the

Association des Anciens du Mont St.

Louis. the Société Forestière de Belgique,

the Quebec Forest Association, and the

alumni society of Yale.

He joined the Engineering Institute

in 1913 as an Associate Member, trans-

ferred to Member in 1940 and attained
Life membership in 1946.

Alfred Netlam Beer, m.e.i.c, who re-

tired as engineer for the Canadian Pacific

Railway's Laurentian division in 1944,

died on December 3, 1955, in Montreal.
Born in Canterbury, England, on

August 31, 1870, he was educated at the
College of Preceptors, South Kensington,
London. His early experience as engj-

neering assistant was gained at the Bor-
ough water works of Richmond, Surrey,
during the years 1892 to 1898 and in

1899 he was resident engineer of Wok-
ing Water and Gas Company, Surrey. In
1907 he transferred to a similar position

with a company in Bristol.

Mr. Beer left England in 1912 and,
coming to Canada, assumed the position

of assistant city water works engineer,
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in Ottawa. In 1921 he joined the C.P.R.
and remained with the company until his

retirement from active engineering work
in 1944.

He was a life member of the Corpora-
tion of Professional Engineers of Quebec,
and of the Engineering Institute. He
joined the Institute in 1915 as an
Associate Member and became a Mem-
ber in 1940.

Charles E. Herd, m.e.i.c, retired con-

sulting engineer with the Dominion En-
gineering Company Limited, of Mont-
real, former resident of Ventnor, On-
tário, died on January 9, 1956, in Brock-
ville, Ont. He had been ill for only

seven weeks, after enjoying four years

of retirement.
Mr. Herd was bom in Crewe, Che-

shire, England, on July 12, 1875. Edu-
cated at Crewe Academy, and the Me-
chanics Institute, Horwich, England,

he was apprenticed to the Lancashire

and Yorkshire Railway Company at

Horwich.
Corning to Canada in 1895 he worked

as fitter and assistant to the chief drafts-

man with the Canadian Pacific Rail-

ways in Montreal. From 1899 to 1910

he was with the Laurie Engine Company
and in a few years had direct charge

of design, and of the preparation of esti-

mates and specifications for Corliss en-

gines and other machinery.
In 1910 he was assistant draftsman

tp Allis Chalmers Bullock on hydraulic

turbines, and had charge of the me-
chanical design of electrical apparatus.

He went in 1911 to the Dominion Safe

and Vault Company at Farnham, Que.,

as chief engineer. In 1916 he transferred

to the Montreal Ammunition Company
as assistant chief draftsman.
He became associated with Dominion

Bridge Company in their design and
estimate department in 1917.

In 1920 he transferred to the Domin-
ion Engineering Company of Montreal,
and remained with the firm until his re-

tirement in 1952, being employed as

mechanical engineer in the hydraulic de-

partment. He was appointed a consulting

engineer with the firm in 1949.

Mr. Herd joined the Engineering In-

stitute in 1920 as an Associate Member
and transferred to Member in 1940. He
attained Life membership in 1950.

A. M. MacKenzie, m.e.i.c, former as-

sistant vice-president in charge of labour
relations for Bell Telephone Company
of Canada, died on January 30, 1956 in

Montreal, after forty-seven years of

service with the organization. He had
retired to private life only shortly before

his death.

Mr. MacKenzie was born at Guelph,
Ont., on June 13, 1891, and it was there

that he began his telephone careei* in

1908. Two years later he entered the
University of Toronto to study electrical

engineering, working for the Bell Com-
pany during vacations. He graduated in

1914 and was sent back to Guelph as

plant wire chief.

In 1916 he was transferred to the en-
gineering department in Montreal. On
leave of absence overseas, with the
Royai Signal Corps, 1918-19, he served

as a lieutenant, and on his retum to

Montreal was given the position of out-
side plant and transmission engineer, in

which capacity he remained until 1927.

He was then successively named division

plant engineer, in Montreal, general
plant supervisor of the Eastern Area;
and general plant supervisor of person-
nel, Eastern Area.
Invested as a Commander of the

Order of St. John of Jerusalém by Vis-

A. M. MacKenzie, M.E.I.C.

count Alexander, then Governor-Gen-
eral of Canada in June, 1947, he received

the award for his deep interest in the

St. John Ambulance Association. In
recognition of his services as secretary

of the Bell centre of the St. John Am-
bulance Association he was recently

endowed with the Coronation Medal.
He was president of the Montreal Per-

sonnel Association, 1951-52, and was
among the Canadian delegates attending

the Tenth Congress of the International

Committee for Scientific Management
in Brazil in 1953. Last fali he attended
an executive meeting of the Committee
in Norway. He was also associated with

the work of the Canadian Management
Council.
Mr. MacKenzie joined the Engineer-

ing Institute in 1921 as an Associate

Member, transferred to Member in 1940.

Robert G. Watson, m.e.i.c, retired

power superintendent for the City of

Edmonton, died in Victoria, late in the

summer of 1955.

Mr. Watson was born at Blackhurst

Hill, Essex, England, on September 22,

1880. In 1896 he enrolled at the Robert
Gordons Technical College of Aberdeen,
Scotland, where he spent six years as a

student, while at the same time being
apprenticed to a company of Aberdeen
engineers, foundrymen and boilermakers.

In 1902 he passed the Board of Trade
examinations as first class marine en-

gineer.

His career began with the Houlder
Brothers and Company Limited, ship-

owners in London, as first class engineer
and with the Measham Colleries Limi-
ted, Leicestershire, England, where he
was assistant mechanical superintendent
of the Iron Ore Mine, at Wabana, New-
foundland. In 1924 he became the chief

engineer of the St. John Dry Dock and
Shipbuilding Company, which position

he held until 1929.

Then came a period of four years as-

sociation with R. A. Ross and Com-
pany as chief draftsman and later as

design engineer. He worked in 1929-

1932 as supervisor of ali mechanical
work on the building of the Beauharnois
canal and power house. In 1933 Mr.
Watson entered into private practice as

a member of the Toronto firm, Watson
and Ferguson, consulting engineers.

In 1937 he accepted the position of
power superintendent with the city of

Edmonton, where he remained until his

retirement in 1946.

Mr. Watson joined the Institute in

1921 as Associate Member and became
Member in 1940. He attained Life mem-
bership in 1952.

Dr. W. B. Ross, m.e.i.c, assistant re-

gistrar and assistant profetisor of mathe-
matics at McGill, died on December 27,

1955, in Montreal, following a lengthy
illness.

Bom in Westmount, Que., on Septem-
ber 25, 1905, he had his preliminary
education there and led the province
upon matriculation in 1923. He entered

McGill University with the Sidney
Hodgson Scholarship that year, grad-

uated with first class honours in mathe-
matics and physics. He was a recipient

of the Douglas Tutorial Bursary in

Physics, for three years, the National
Research Council Bursary in 1930, and
the Studentship. In 1931 he gained a

master of science degree and in 1933,

the Ph.D. degree, in physics.

His engineering included survey work
in Montreal and test and experimental
work for the Canadian Marconi Com-
pany. During his post-graduate years

he took part in research work being
done on dielectric constants, the Heavi-
side and Appleton Layers. and on air

flow and sound. In 1932 he was in

charge of McGilPs National Research
Council party at Newfoundland. to in-

vestigate radio effects of Solar Eclipse.

Dr. Ross joined the staff of McGill
University as lecturer in mathematics
in 1932, was promoted to assistant pro-

fessor in 1942, and assistant registrar in

1946. He also served for a number of

years as university marshall and warden
of Douglas Hall.

He joined the Engineering Institute

as a Student in 1929. became an Asso-
ciate Member in 1935 and transferred

to Member in 1940.

Frank Young, m.e.i.c, assistant city

engineer for the City of Saskatoon. died

at his home on January 19, 1956, after

a lengthy illness.

Mr. Young was born in Marclesfield,

Cheshire, Eng.. on September 6. 1891,

and attended a technical school in that

city. He came to Canada in 1911 and
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soon joined the surveying firm of Phil-

lips, Stewart and Phillips, in Saskatoon,
working on subdivision surveys, drain-

age projects, road surveys and munici-
pal engineering. He remained' with the
firm for more than ten years.

In 1921 he accepted a position with
the City of Saskatoon as field engineer
on various types of municipal construc-
tion. He continued to serve the com-
munity until last July when ill health
intervened, except for a period of five

years war-time service with the Federal
Department of Transport in work con-
cerned with the development and pav-
ing of prairie airports. This led Mr.
Young to recognition as an expert on
asphalt paving. Named assistant city

engineer in 1947, Mr. Young had served
in ali phases of the engineering depart-
ment, and at the time of his death he
had been with the city for thirty-four
years.

He was member of the Association of
Professional Engineers of Saskatchewan.
He joined the Institute as an Associate
Member in 1938, transferring to Mem-
ber in 1940.

Alexander Stuart Donald, M.E.I.C.,

former chief highway engineer and
deputy minister of public works, resi-

dent of Moncton, N.B., died at Shediac
Cape, N.B., on September 25, 1955.

Bom in Moncton in 1885, he was well
known throughout the province for his

many contributions to public life. Dur-
ing world war I he saw service overseas,
was wounded in action and awarded the
D.S.O. for gallantry. In the second con-
flict he was appointed chief airways
engineer for the Eastern Air Command,
under the Department of Transport. For
outstanding work in this position, he was
awarded the M.B.E., in the Dominion
Day Honours, 1946.

He was appointed chief engineer for
the Department of Highways and Public
Works of N.B. in 1946, and subsequently
became deputy minister of highways and
public works for the province.
Mr. Donald, who retired in December,

1953, joined the Engineering Institute
in 1942, and was elected chairman of the
Moncton Branch in 1944. He has sup-
ported the work of the Institute in

Moncton, and was a familiar figure at
annnual meetings and at Maritime Pro-
fessional meetings.

J. D. MaeMillan, m.e.i.c, died suddenly
at his home in Beaupre, Quebec, on
January 31, 1956.

Mr. MaeMillan was born in Richards-
ville, N.B., on June 6, 1921, attended
high school at Campbellton and, gradu-
ating in 1939, entered the University
of New Brunswick. Four years later he
obtained a B.Sc. degree in civil engi-
neering. He immediately joined the
Canadian Army on active service, re-

eeiving his R.C.E. commission that fali.

He was later recommissioned in the
R.C.I.C.

Discharged at the end of the war,
he worked as instrumentman with the
engineering division of Canadian Na-
tional Railways in Quebec City, for a

time, then in 1947 accepted a position

with the Abitibi Power and Paper Com-
pany Ltd. After a few months in the
Sault Ste. Marie, Ont., division he went
to the engineering department in

Beaupre, where he remained.
He joined the Engineering Institute

as a Student in 1943, transferred to

Júnior in 1946, and Member in 1951. He
was a member of the Canadian Pulp
and Paper Association.

J. S. Wilson, m.e.i.c, retired president
of Tyee Machinery Company Limited,
died in Vancouver on February 21, 1956.

He was chairman and founder of the
company.
A Scot, Mr. Wilson was born in Glas-

gow on August 15, 1882. He received
his mechanical engineering grounding in

the Royai Technical College, Glasgow,
and his early shop training in a Clyde-
side machine shop. He finished these
studies in 1904 and iu 1907 he moved
to the United States where he estab-
lished himself on the west coast, join-

ing the staff of the Washington Iron
Works. He remained there until 1915,

when he transferred his services to the
Willamette Iron and Steel Works, Port-
land, Oregon. Within two years he was
appointed chief engineer. He also de-
signed the company's first duplex loader
and high lead yarder. In 1919 he was
named managing director of the Cana-
dian Willamette Company of Vancouver.
However, a few years later he resigned

in order to establish his own logging
machinery firm, opened early in 1922
and named Tyee Machinery Company.
The firm was to supplv the equipment
needs of the B.C. logging operator, which
Mr. Wilson thought should be built

locally. It served also as the local repre-

sentative for other machinery firms sup-
plying equipment essential to industry
on the coast. An amliate company is

the Tyee Equipment Company. Mr.
Wilson had been president and general
manager, until his retirement in 1955.

He was a member of the Association
of Professional Engineers of British Col-
umbia, and had been a member of the
Institute since 1942.

W. Chester Smith, m.e.i.c, retired civil

engineer and town planner, died on
December 19, 1955, in Toronto.
He was born in Strathroy, Ontário, on

October 3, 1886, and had his early educa-
tion in London, Ont. He was an art

school graduate in 1902, and received a

first class teaching diploma in 1905. In
1912 he graduated from the University
of Toronto with a B.A.Sc, degree. He
qualified for the degree of civil engineer
at the same university, in 1917.

Prior to this date he worked as

assistant city engineer in Victoria, B.C.,
and with the government of British Col-
umbia in the Water Rights Branch. He
was chief engineer on the Sumas Re-
clamation project and was instrumental
in the investigation and development of
waterpower rights and irrigation for that
province. Later, in 1919, he was, for a
short time, cônsul ting engineer in Van-
couver.

He was also concerned at time with
the development of the Mesabi Iron
Range near Duluth.
In 1921 he went to Toronto to work

as an engineer for the Toronto trans-

portation commission.
Mr. Smith accepted the position of

city engineer for the city of Oshawa,
Ont., in 1922, and during eight years
supervised the rebuilding of the city's

road, water sewage and fire fighting

systems and in general conditions con-
ducive. to industrial investment, and
expansion and residential comfort.
Mr. Smith joined the Cooksville Com-

pany Limited, of Toronto in 1931 as

chief engineer, taking a prominent part

in the development and full utilization

of light-weight building produets. He
remained with the firm until his retire-

ment in 1952, due to failing health.

Well known in civil engineering circles

in the United States and England, he
was, from 1946 until 1950, a director of

National Concrete Masonry Association.

He was a member of the Corporation
of Professional Engineers of Quebec. He
joined the Engineering Institute in 1936

as a Member.

F. A. Brownie, m.e.i.c, president of

Canadian Western Natural Gas Com-
pany Limited, and prominent in the
province's gas utility industry, died on
January 23, 1956, in Calgary.
Mr. Brownie was born in Montreal,

on April 16, 1908. He received his pub-
lic and high school education in Calgary
as well as a first class teaching cer-

fificate from the Calgary normal school.

In 1933 he graduated from the Univer-
sity of Alberta with a B.A. degree and
a year later he received a B.Sc. degree
in civil engineering.

F. A. Brownie, M.E.I.C.

As a student he had worked on town-
site surveys for the Canadian Pacific

Railway and on the construction of

Glenmore Water Supply project of the
city of Calgary.
On graduating, in 1934, he spent the

summer as instrument man on a seis-

mic survey for Dominion Gas Service
Limited. Later that year he became an
inspector in the assessments branch of
the Department of Municipal Affairs

in Edmonton.

THE ENGINEERING JOURNAL April, 1956 471



• <0bítuariesí

Hc joined Northwestern Utilities

Limited in Edmonton in 1935 as an
assistant engineer. In 1939 he went to
Calgary to assume the position of as-

sistant to the general manager of Cana-
dian Western Natural Gas Company
Limited. Named general manager of

the company in 1948, he became presi-

dent of the two gas companies a year
later. In 1954 he assumed also the pre-
sidency of Canadian Utilities Limited.
Mr. Brownie was a director of th°

Alberta Gas Trunk Line Limited and
head of Sturdie Propane Limited, Hugh
Gas Limited, and New Fidelity Trust
Company.
A tireless worker in his direction of

the various companies under his leader-

ship, he found time for community
work as well, through the Calgary Cham-
ber of Commerce and the Canadian
Red Cross Society.

He was a past-president of the Cana-
dian Gas Association, a past director of

the American Gas Association and a
past-president of the Association of

Professional Engineers of Alberta.

He had been associated with the
Engineering Institute since his student
days, joining in 1932, and transferring

to Júnior in 1935, to Associate Mem-
ber in 1938, and to Member in 1940.

Professor A. E. Flynn, M.E.I.C., dean
and professor of mining engineering at

the Nova Scotia Technical College, Hali-
fax, died suddenly on February 28, 1956,

in Halifax.

Professor Flynn was bom in London,
England, on October 29, 1890. He re-

ceived his preparatory eduction in the
United States, where the family were
then established, but later returned to
England for specialized training at
Finsbury Technical College, London,
1906-08, and the Royai School of Mines
for the next three years. In 1912 he had
qualified for the degrees of A.R.S.M.
and D.I.C.
He gained his early professional ex-

perience in England, Germany and
Spain, but soon after completing his

studies was attracted to the develop-
ment at Cobalt, Ont. He came to Can-
ada to take up work in Cobalt for the
Nipissing Mining Company from 1912-

1916. He designed and built the mining
laboratory of the Haileybury School of
Mines in which he was one of the first

instructors in 1916-1918. After two years
spent in mining pyrites at Goudreau,
Ont., and a year with the Hardinge
Company at York, Pennsylvania, in

1921, he was offered the chair of mining
engineering at the Nova Scotia Techni-
cal College, where he remained perman-
ently. In 1953 he was made Dean of
Faculty.
His service to Nova Scotia was not

confined to teaching. Acting as devel-
opment engineer in the provincial De-
partment of Natural Resources for five

years, and in many other ways, notably
by extensive research in the utilization
of minerais, he played an important part
in developing the mineral industry of
the province. He contributed many in-

valuable papers and discussions on the

subjeots in which he was an authority.
He was a member of the Nova Scotia
Advisory Board of Mineral Develop-
ment.

Professor Flynn joined the Engineer-
ing Institute in 1940. He worked with
the Halifax Branch and filled the offices

of chairman and representative on the
Institute council, the latter in 1945.

His support was felt by several Pro-
fessional organiza tions. He was elected
president of the Canadian Institute of
Mining and Metallurgy in 1953. He had
earlier served that Institute as vice-

administrative assistant to B. G. Bal-
lard, m.e.i.c, officer in charge of the
electrical engineering and radio branch
of N.R.C. , in 1946 and was named
executive assistant in 1953.

Mr. Sutherland joined the Institute
as a Júnior in 1938 and became a Mem-
ber in 1948. He was active in the Ot-
tawa Branch and had been its secretary-
treasurer for two years when his un-
timely death occurred.

Prof. A. E. Flynn, M.E.I.C.

president for the Maritimes in 1941-1942,

and a member of council in 1937-1939,

and chairman of the coal division in

1948-1949.

He was president of the Mining
Society of Nova Scotia in 1939; presi-

dent of the Association of Professional

Engineers of Nova Scotia in 1947. He
held membership also in the American
and British Institutes of Mining and
Metallurgy.
Professor Flynn was awarded the

Leonard Medal of the Engineering In-

stitute in 1930.

G. A. Sutherland, m.e.i.c, executive

assistant with the electrical engineering

and radio branch of the National Re-
search Council, Ottawa, died on Decem-
ber 5, 1955, in Ottawa.
Mr. Sutherland, who was bom in

Winnipeg, on October 31, 1913, received

his education there and in 1934 was
graduated from the University of Mani-
toba with a B.Sc. degree in electrical

engineering. He joined the firm of

Fetherstonhaugh and Company soon
after, but in 1935 transferred to the
position of technical instructor at the
Chicago Institute of Diesel Engineering
in Winnipeg for a two year term. He
became a member of the staff of Kipp-
Kelly Limited, in Winnipeg, as a de-
signing engineer in 1937, and later

gained experience with the Westem
Steel Products Corporation Limited.
In 1940 he received the appointment

of administrative assistant to the direc-

tor of the Division of Physics and Elec-
trical Engineering, with National Re-
search Council in Ottawa. He became

D. A. Buhr, m.e.i.c, died on January
22, 1956, in Swift Current, Saskatchewan,,
following a lengthy illness.

He was bom at Langham, Sask., on
March 29, 1925, and received his school-
ing there. In 1943 he first joined the
Prairie Farm Rehabilitation Administra-
tion in Regina, to work as rodman in the
summer months while a student of the
University of Saskatchewan. He gradu-
ated in 1947 in civil engineering, after
a period of active service with the
R.C.N.V.R., during the final months of
the

_
war. Going on to the Utah State

Agricultural College in Logan, Utah, he
obtained a master s degree in civil engi-
neering. About this time he was awarded
an Aluminum Company of America fel-

lowship to conduct research on alum-
inum sprinkler irrigation tubing and
couplings.

In 1949, once again with P.F.R.A. in

Regina, he was engineer in charge of
construction and drainage investigations
and since that time had been resident
engineer with the organization.
Mr. Buhr was a member of the

American Society of Civil Engineers. He
joined the Engineering Institute in 1946,
as a Student, transferred to Júnior in

1948, and became a Member in 1951.

He was a member of the Association of
Professional Engineers of Saskatchewan.

John A. Linney, m.e.i.c, electrical

engineer with the Canadian National
Railways, died on November 11, 1955, in

St. Lambert, Quebec.
Mr. Linney was bom in North Battle-

ford, Sask., on November 3, 1924. He
received his general education in Ed-
monton, and graduated from the Uni-
versity of Alberta in 1946 with a B.Sc.
degree in electrical engineering.
Prior to graduation he had had ex-

perience with Calgary Power Company
at Calgary, during the summer of 1944.

He was on duty with the R.C.N.V.R.
during 1945.

His association with the railway com-
pany began in Montreal immediately
upon graduation in 1946. Since that
date he was employed by the architects

department in the design and layout of

ali types of electrical distribution sys-

tems in buildings throughout the system.
In 1950 Mr. Linney was transferred

to Edmonton to take over the super-
vision of the electrical installations in

the Canadian National Railways' Mc-
Donald Hotel extension, in Edmonton.
He returned to the chief architects

department in 1953.

Mr. Linney joined the Institute as a
Student in 1946, became a Júnior in

1948 and a Member in 1955.
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President

OF

The Engineering Institute

of Canada

1956

Vernon Archibald McKillop

For its next president the Institute has chosen

Vernon Archibald McKillop, m.e.i.c., general man-

ager of the London Public Utilities Commission and

of the London Railway Commission.

Mr. McKillop is a native of West Lorne, Ont.,

where he was born on March 12, 1899. Proceeding

through the local schools and the course in electrical

engineering at the University of Toronto, he received

the degree of B.Sc. in 1924. His education was inter-

rupted by a term of service with the Army Service

Corps.

Joining the Public Utilities Commission immedi-

ately after graduation from the university, he has

never had any other employer. His advancement in

rank and responsibility has been regular from the

grade of assistant engineer to that of general manager,

to which post he was appointed in 1952. His duties

involve the distribution of electricity, bought from

the Hydro-Electric Power Commission of Ontário, in

a city of 100,000 people, the distribution of water and

the search for additional underground supplies, the

operation of an extensive park system and recreation

program, and the management of the hundred-year-

old, city-owned railway from London to Port Stanley

on Lake Erie.

Mr. McKillop's association with the Institute began

in 1926, when he was admitted to membership as a

Júnior; he became an Associate Member in 1929 and

a Member in 1940. From 1940 to 1955 he sat on

council as the representative of the London Branch

and he was a trustee of the Bennett Educational

Fund from 1948 to 1956.

Active in the affairs of the London Branch, he was
its chairman in 1933.

During and after the late war, Mr. McKillop served

as a volunteer advisor to the London Board of Edu-
cation in dealing with both civilian students and

veterans who showed an interest in engineering as a

career. He is a member of the Association of Profes-

sional Engineers of Ontário, of the Canadian Section

of the American Waterworks Association (chairman

as of April 24, 1956), of the Kiwanis Club of

London (president, 1953) , and of the Association of

Municipal Utilities (president, 1942)

.

Mrs. McKillop is the former Frances Horton, R.N.,

of St. Thomas, Ont. Married in 1925, the couple has

two sons and a daughter.

THE ENGINEERING JOURNAL April, 1956 473



Newly Elected

Officers of the Institute

At the Annual Meeting, the president, three vice-presidents and
twenty-six councillors will take office, and will serve with others
whose terras of oflfice continue. The complete Iist of Council will

appear in the next issue of the Engineering Journal.

H. W. L. Doane, m.e.i.c., manager and
director of Standard Paving Maritime
Ltd. of Halifax, nas been elected vice-

president of the Institute, representing

the Maritime Provinces for a two-year
term.
Mr. Doane was bom in Halifax and

received his general education at the

public and high schools there. After

three years of study at Dalhousie Uni-
versity, he attended the Nova Scotia

Technical College, graduating with a

B.Sc. degree in civil engineering in 1913.

He is also a qualified Nova Scotia Pro-
vincial Land Surveyor.
He served with the rank of major

during World War I with the Canadian
Artillery and with the Imperial Forces

in Egypt, Palestine and France, and
upon his return to Canada, formed the

9th Siege Battery.

In 1919 Mr. Doane was appointed
assistant city engineer for Halifax, which
position he occupied until 1928 when he

became manager of Argyle Motor Ser-

vices. Three years later he undertook
the management of Standard Paving
Maritime Ltd. of which he is now man-
ager and director. During 1944-47 he
was manager of the Halifax Utilities

Commission.
Mr. Doane is a member of the Asso-

ciation of Professional Engineers of

Nova Scotia and of the Canadian
Legion.
He joined the Engineering Institute

as an Associate Member in 1919, trans-

ferring to Member in 1923, and has
shown an active interest in its affairs.

He is a former chairman of the Halifax
Branch and a former member of Coun-
cil, representing the Branch, and, again,

representing the Association of Profes-
sional Engineers of Nova Scotia.

H. W. L. Doane, M.E.I.C.
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George M. Dick, m.e.i.c, chief engineer

of Canadian Ingersoll-Rand Company
Ltd., has been elected vice-president of

the Institute to represent the Province
of Quebec.

George M. Dick, M.E.I.C.

Mr. Dick was born in Stirling, Scot-

land, and received his general educa-
tion there. He came to Canada in 1913,

and after a short period spent in West-
ern Canada, came to Sherbrooke and
joined Canadian Ingersoll-Rand as an
apprentice. During the First World War
he was employed in the design of ma-
chinery for the manufacture of muni-
tions.

He became a student at Bishops Uni-
versity in 1920 and then came to Mc-
Gill University, where he graduated with

honours in mechanical engineering in

1924. He was British Association Medal-
list and holder of the Babcock and Wil-
cox Scholarship. His summer essay was
awarded the Engineering Institute com-
petition prize and the Pulp and Paper
Association prize. During the summer
months of his university course he was
with the Brompton Pulp and Paper
Company in East Angus, Que.; with
Babcock Wilcox and Goldie McCullough
Ltd. in Galt Ont.; and with Canadian
Ingersoll-Rand Company Ltd. at Sher-

brooke.
Mr. Dick rejoined the permanent staff

of Canadian Ingersoll-Rand after grad-

uation as designing engineer on mine
hoists. He became chief hoist engineer

in 1937, and in that position pioneered

the design of a considerable number oí

mine hoists used in Canada today.

During World War II he was also

chief engineer of the Sherbrooke Pneu-
matic Tool Company, a subsidiary of

Canadian Ingersoll-Rand, and was re-

sponsible for the design of much of the

shell manufacturing equipment used by
this company. Later he became tech-

nical assistant to the works manager, a

position he held until 1945 when he was
appointed manager of engineering with.

duties which embraced management oi

ali phases of the company's engineer-

ing and technical activities, also the
complete control of the company's pur-

chasing program. Since 1952 Mr. Dick
has been chief engineer of the company
and has recently devoted his time
principally to the development of new
products, materiais and processes.

He is a member of the American So-
ciety of Mechanical Engineers, the
Technical Association of Pulp and
Paper Industry of U.S.A., the Canadian
Institute of Mining and Metallurgy, and
the Canadian Pulp and Paper Associa-
tion. He is a past regional representa-

tive for the Eastern Townships on the
Council of the Corporation of Profes-
sional Engineers of Quebec.
Mr. Dick joined the Engineering In-

stitute in 1922 as a Student, transferred

to Associate Member in 1928, and to

Member in 1940. He is a charter mem-
ber of the Eastern Townships Branch
of the Institute, and served as its first

chairman. He has also been a member
of the Institutes committee on Con-
federation.

H. R. Sills, M.E.I.C.

H. R. Sills, m.e.i.c, design engineer with

the apparatus department of Canadian
General Electric Company Ltd. in

Peterborough, Ont., has been elected a

vice-president of the Engineering In-

stitute representing the Province of

Ontário.
Mr. Sills has designed or been respon-

sible for the design of generators for
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the majority of hydraulic generating

stations in Canada, as well as a num-
ber of foreign countries. He has been
with Canadian General Electric since

his graduation in electrical engineering

from Queen's University in 1921.

In 1922 he was assigned to design

engineering with the AC group and has
served the company in a supervisory

capacity since 1945. Mr. Sills has a

number of important inventions to his

credit and has been granted patents on
twenty of these inventions so far. His
work and responsibility has also cover-

ed large synchronous motors for pulp
grinding and pumping applications, and
large outdoor hydrogen-cooled, and out-

door and indoor air-cooled synchronous
condensers.

Last year he was made a fellow of

the American Institute of Electrical

Engineers, having been an active mem-
ber of that organization since 1920. For
some years he has been a member of

the A.I.E.E. technical committee on
rotating machinery, and a member of

the synchronous machine sub-committee.

Mr. Sills has always taken an active

part in the affairs of the Engineering
Institute which he joined as a Student
in 1921. He transferred to Associate

Member in 1936, and to Member in

1940. From 1940 to 1945 he was a coun-
cillor of the Institute, and since 1945

he ha,-* been chairman of the Member-
ship Committee of the Institute.

J. Roderick Wallace, M.E.I.C, chief

metallurgist of Dominion Iron and Steel

Limited, has been elected a councillor

of the Institute to represent the Cape
Breton Branch for a two-year term.

Mr. Wallace was born in Westville,

N.S., and received his early education
in Westville and New Glasgow, N.S. He
graduated from McGill University in

1940 with a bachelor of engineering
degree in metallurgy.

J. Roderick Wallace, M.E.I.C.

He became associated with Dominion
Iron and Steel during the summers of

his university course, working at the
Sydney steel plant as a labourer in the
open hearth department in 1939. In
1940 he joined the permanent staff as
open hearth observer. Three years later

he was transferred to the coke oven de-
partment and in 1944 was named assist-

ant superintendent of that department.

Mr. Wallace was appointed assistant

director of research in 1946 and direc-

tor of research and development in

1950. He became chief metallurgist of

the company in Sydney last year.

He is a member of the Canadian In-

stitute of Mining and Metallurgy, and
of the Association of Professional Engi-
neers of Nova Scotia.

Mr. Wallace is a past chairman of the

Cape Breton Branch of the Institute,

which he joined in 1949 as a Member.

O. Nelson Mann, M.E.I.C, executive
manager of the Atlantic Provinces Eco-
nomic Council, has been elected to rep-

resent the Halifax Branch of the In-

stitute on Council for two years.

Mr. Mann was born in Sydney, N.S.,

O. Nelson Mann, M.E.I.C.

and attended the public and high schools

there. In 1933 he received his engi-

neering certificate from Acadia Univer-
sity, and two years later, his B.Eng.
degree in mechanical engineering from
the Nova Scotia Technical College.

After graduation he was employed
successively by Dominion Steel and
Coal Co. Ltd. in Sydney, Imperial Oil

Limited in Dartmouth, N.S., the Eagle
Pencil Company in Drummondville,
Que., and Defence Industries Limited
in Brownsburg, Que., Verdun, Que., and
Montreal.

At the close of the war he was asso-

ciated in the consulting field with J. D.
Woods and Gordon, Ltd., and Steven-
son Kellogg, Ltd., in the Toronto area.

He also gained wide experience in the

metal and textile industries.

In 1950 Mr. Mann retumed to his

native province of Nova Scotia to join

the Nova Scotia Research Foundation.
He subsequently entered the provincial

Department of Trade and Industry, and
last year was appointed to his present

position as head of the Atlantic Prov-
inces Economic Council.

He joined the Engineering Institute

as a Student in 1936, transferring to

Júnior the following year, and to Mem-
ber in 1947. In 1954 he was elected

chairman of the Halifax Branch.

Donald J. MacNeil, m.e.i.c, head of the
department of geology at St. Francis
Xavier University, Antigonish, N.S., has
been elected to represent the North
Nova Scotia Branch on the Council of

the Institute.

Dr. MacNeil was born in Sydney,
N.S., and received his early education

there. After working as engineering
assistant in the planning bureau of the
New York Edison Company from 1925
to 1928, he entered St. Francis Xavier
University and graduated in 1930 with
a B.Sc. degree, and then received his

Ph.D. degree in geology from Prince-
ton University in 1935.

Donald J. MacNeil, M.E.I.C.

He worked as a petroleum geologist
for the Shell Oil Company in Oklahoma
and Texas for four years thereafter, and
then joined the Texas Company in

Illinois and Alberta in the same capac-
ity. He accepted his present position
in 1946.

In addition to the teaching and con-
sulting work that he carries on at Anti-
gonish, Dr. MacNeil is lecturer in the
department of geology and geophysics
at the Massachusetts Institute of Tech-
nology, and is lecturer in engineering
geology at Nova Scotia Technical Col-
lege. He is a member of the Advisory
Board on Mineral Development for the
province of Nova Scotia; executive
secretary of the Nova Scotia Centre for

Geological Sciences; secretary of the
Associate Committee on Coal for the
Nova Scotia Research Foundation; a
fellow of the Geological Society of
America; and a member of the Na-
tional Advisory Committee on Research
in the Geological Sciences.

Dr. MacNeil is a past vice-president
of the Canadian Institute of Mining and
Metallurgy, a past president of the
Mining Society of Nova Scotia, and a
past president of the Association of
Professional Engineers of Nova Scotia.

He became a Member of the Engi-
neering Institute in 1943, and was a
vice-president of the Institute in 1952.

M. F. Keith Leighton, m.e.i.c, has been
elected a councillor of the Institute to
represent the Moncton Branch.

Mr. Leighton is a past-chairman of

the Moncton Branch and a member of
Association of Professional Engineers
of New Brunswick.

He is with the Canadian National
Railways in Moncton, N.B., as structural

engineer. In this capacity he is respon-
sible for the inspection of steel bridges

and timber trestles,
;
the design of steel

and timber bridges, and the design of

such reinforced concrete structures as
abutments, piers, and retaining walls.

Mr. Leighton was bom in Moncton
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and received his early education there.

He graduated from the University of

New Brunswick in 1949 with a B.Sc.

M. F. Keith Leightoa, M.E.I.C

degree in civil engineering. Previous
to his graduation, from 1941 to 1943,

Mr. Leighton was a member of the
original crew which surveyed and laid

out Goose Bay Airport in Labrador.
During this time he held the positions

of rodman, foreman, and inspector, and
worked on various types of construction

for the Department of Transport.
During the summers of the last two

years of his university courses, he was
employed as instrumentman with the

New Brunswick Department of High-
ways working on highway diversion, and
then, also as instrumentman with Cana-
dian National Railways working with
the terminal engineer at Cape Tormen-
tine, N.B., where he was in charge of

surveys, setting grades and taking
soundings for dredging.
In 1949, after receiving his degree,

Mr. Leighton was named structural

engineer with the bridge department of

the Canadian National Railways.
Mr. Leighton joined the Institute as

a Student in 1947, transferred to Júnior
in 1951, and to Member in 1953.

Robert C. Eddy, M.E.I.C.

Robert C. Eddy, m.e.i.c, vice-president

and director of George Eddy Company
Ltd., has been elected to represent the

Northern New Brunswick Branch of the

Engineering Institute on Council.

Born at Bathurst, N.B., Mr. Eddy
spent one year at the University of
New Brunswick before proceeding to
Queen's University, where he graduat-
ed in 1941 with a B.Sc. degree and
medal. After graduation he undertook
post-graduate work at the University of
Michigan and at Queen's University,
but intermpted these studies to jom
the Royai Canadian Engineers in 1942.

He received the Military Cross while
serving in Holland.
Upon his return to Canada after the

war he was appointed lecturer in chemi-
cal engineering at Queen's University.
Subsequently he entered the family busi-
ness in Bathurst and is now vice-presi-

dent and director of this company.
Mr. Eddy is also a director of Eddy

Hardware Limited, Raworth and Mol-
lins Limited, Bathurst Broadcasting
Company Ltd., the Maritime Lumber
Bureau, and the Canadian Forestry
Association. He is presently serving as
president of the Maritime Retail Lum-
ber Dealers' Association.

He joined the Engineering Institute
in 1941 as a Student, transferred to
Júnior in 1946, and later the same year,
to Member. In 1953 he was active in
establishing the Northern New Bruns-
wick Branch of the Institute and served
as its first chairman.

C. H. Boisvert, m.e.i.c, chief engineer
of the Public Service Board, has been
elected to serve for a two-year term as
councillor representing the Quebec
Branch of the Institute.

C. II. Boisvert, M.E.I.C.

Born in Montreal, Mr. Boisvert com-
pleted the scientific course offered by
Mont Saint-Louis College there. He
continued his training at Ecole Poly-
technique, graduating in civil engineer-

ing in 1925. During the summer months
of his university course he was engaged
in general and topographical survey
work.

Upon graduation he undertook the

student training course offered by Sha-
winigan Water and Power Company,
and in 1926 joined the engineering staff

of the Public Service Board in Quebec,
becoming chief engineer in 1931.

Mr. Boisvert is a member of the Cor-
poration of Professional Engineers of

Quebec.

He joined the Engineering Instituto

as a Júnior in 1927, transferring to Asso-

ciate Member in 1932, and to Member

in 1940. He served as chairman of the
Quebec Branch in 1946-47.

Roger Brais, M.E.I.C.

Roger Brais, m.e.i.c, head of the de-

partment of chemistry and chemical

engineering of Ecole Polytechnique, has

been elected by the Montreal Branch
to serve as councillor for three years.

A Montrealer by birth, Professor

Brais completed the scientific course at

Mont-Saint-Louis College in 1929. In
1933 he received the degrees of civil

engineer and bachelor of applied sci-

ences from Ecole Polytechnique, and the

following year the degree of chemical

engineer from the same university. He
followed special courses in physical

chemistry in 1938 at the Massachusetts

Institute of Technology with Professois

E. B. Millard and G. Dietrichson. In

1942 he received his Ph.D. degree from

McGill University, having majored m
physical chemistry since 1939 under Dr.

O. Maass.

Professor Brais began his engineering

career in 1934 as a chemical engineer

with the Quebec Department of Health,

becoming in 1936 a consulting chemical

engineer and chemist for the mining in-

dustry in Abitibi. Two years later he

joined the staff of Ecole Polytechnique

as assistant professor of chemistry, being

named associate professor in 1944, and
professor and head of the department
of chemical engineering and chemistry

in 1948.

Elected a fellow of the Chemical In-

stitute of Canada in 1950, Professor

Brais is also a member of the American
Chemical Society, the Society of Chemi-
cal Industry, the National Association

of Corrosion Engineers, the Chemical
Society (London), and the Corporation
of Professional Engineers of Quebec.

He joined the Engineering Institute

as a Member in 1949. That same year

he served as chairman of the chemical
engineering section of the Program
Committee, and in 1950 and 1951 as

vice-chairman and chairman of this

Committee. During 1952 and 1953 he
was a member of the Publications Com-
mittee, and in 1954 and 1955, a mem-
ber of the Executive Committee of the

Montreal Branch. During 1955 he also

served as chairman of the Admissions
Committee of the Branch.

Clifford E. Frost, m.e.i.c, who is build-

ing and structures engineer in the spe-

cial contracts department of the Bell
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Telephone Company of Canada, is one
of three members elected to represent

the Montreal Branch for a three-year

term on the Council of the Institute.

Clififord E. Frost, M.E.I.C.

Mr. Frost was born in Danville, Qut.
He attended Lachine High School and
McGill University, graduating with a
B.Sc. degree in civil engineering in 1931.

Upon graduation he became assistant

engineer with the National Harbours
Board.
He began his association with the

engineering department of the Bell Tele-
phone Company of Canada in 1937 and
has remained with the company since

that date except for a period of service
during World War II with the Royai
Canadian Air Force. In 1949 he was
appointed special duties engineer, and
in 1951, construction contracts engineer
for the eastern area. Two years later

he became construction contract engi-
neer of special projects, and in 1954 he
was appointed to his present position.

Mr. Frost joined the Engineering In-
stitute as an Associate Member in 1936,
becoming a Member in 1940. He served
as chairman of the Júnior Section in

1937, and as chairman of the Branch ;n
1955.

H. A. Mullins, m.e.i.c, purchasing agent
for equipment and construction ma-
teriais with Du Pont Company of Can-
ada Ltd., is one of three newly elected
councillors who will represent the Mont-

H. A. Mullins, M.E.I.C.
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real Branch of the Institute for a three-

year term.

Mr. Mullins, born in Herschel, Sask.,

received his general education in Win-
nipeg public and high schools, and grad-

uated from the University of Manitoba
with a B.Sc. degree in electrical engi-

neering in 1936.

Upon graduation he joined Kipp
Kelly Limited in Winnipeg and spent

a year on the development and testing

of mechanical separating machinery.
Moving to Toronto in 1937, he became
associated with Eastern Power Devices
and Maloney Electric Company. In
1938 he served as chief engineer with
the Taylor Electric Manufacturing
Company in London, Ont., and in 1940

joined Defence Industries Limited in

Montreal as project engineer on the
design and construction of munitions
plants at Nobel, Winnipeg, Shawinigan
Falis, and various locations in Canada.
He was transferred to Canadian Indus-
tries Limited in 1945 and occupied suc-

cessively the positions of assistant pro-

ject engineer, project engineer and co-

ordinating engineer on the design and
construction of chemical, explosive?.

films, and synthetic fibres plants.

Since July, 1954 Mr. Mullins has been
employed by Du Pont Company of

Canada Ltd. in the purchasing and
traffic department as purchasing agent
for equipment and construction ma-
teriais.

He joined the Engineering Institute

as a Student in 1937, transferring to

Júnior in 1942, and to Member in 1947.

Active in the affairs of the Montreal
Branch since 1940, he has served as

chairman of the Entertainment Com-
mittee, and as member of both the
Branch executive and the Publication
Committee.

John M. Hawkes, M.E.I.C, owner of

Parisien Beverages in Cornwall, Ont.,

has been elected to represent the Corn-
wall Branch on the Council of the
Engineering Institute for a two-year
term.

John M. Hawkes, M.E.I.C.

He was bom in Oshawa, Ont., and
received his early schooling in Oshawa
and at King's College. After attending
Adelaide University in Austrália from
1927 to 1928, he received his B.Sc. de-
gree from Queen's University in 1932.

He worked during the summer of 1931
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in the engineering department of Gen-
eral Motors in Oshawa, and after grad-
uation worked as a draughtsman with
General Motors in Oshawa, the Skinner
Bumper Company in Oshawa, and then
in 1935 with the Duplate Glass Com-
pany, also in Oshawa.
In 1936 Mr. Hawkes was named chief

engineer and production manager of
Pepsi-Cola Company of Canada Ltd.
in Montreal, and was in charge of ali

buildings and equipment for the com-
pany, including the Outremont plant
which was built in that year. He re-

mained with Pepsi-Cola until 1945 when
he became owner of Parisian Beverages
in Cornwall.
He became a Member of the Engi-

neering Institute in 1945 and has taken
an active nart in the activities of the
Cornwall Branch, serving as its chair-
man in 1953.

Robert F. Legget, m.e.i.c, director of
the division of building research of the
National Research Council since 1947,
has been elected Ottawa Branch repre-

Robert F. Legget, M.E.I.C.

sentative on the Council of the Institute

for two years.

Mr. Legget was born in Liverpool,

England. He received his general edu-
cation at Merchant Taylor's School ia

Great Crosby, afterwards attending the
University of Liverpool where he ob-
tained his B.E. degree with honours in

1925, and his M.E. degree in 1927.

In 1925 he became assistant engineer
with C. S. Meik and Buchanan in West-
minster, and four years later accepted
the position of resident manager of

Power Corporation of Canada Ltd. He
remained with this company until 1932
when he joined Canadian Sheet Piling

Co. Ltd. in Montreal.
Mr. Legget served as lecturer on the

civil engineering staff of Queen's Uni-
versity in 1936. Within the next two
years he was appointed assistant pro-
fessor of civil engineering at the Uni-
versity of Toronto, becoming associate
professor in 1943.

In 1945 Mr. Legget was named chair-

man of the Committee on Soil and
Snow Mechanics, and in 1947 was ap-
pointed to his present position. He has
served as consulting engineer on soil

and foundation problems for the Tor-
onto Transportation Commission, Steep
Rock Mine, the Polymer Plant, the
Shipshaw Development, and others.
Mr. Legget holds the J. P. Joule and
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J. Forest Medals, the Miller Prize and
Telford Premium of the Institute of

Civil Engineers, and the Society's Prem-
ium of the Liverpool Engineering So-
ciety. He is a member of the Institution

of Civil Engineers (London) ; the Am-
erican Society of Civil Engineers, and
the Association of Professional Engi-
neers of Ontário. He is also an honor-
ary fellow of the Royai Architectural
Institute of Canada, and a fellow of
the Geological Society of America.

Author of "Geology and Engineering''

(1939), and joint àuthor with C. P.
Disney of "Modern Railroad Structure"
(1949), Mr. Legget has also contributed
numerous papers on engineering and re-

search in soil mechanics.

He joined the Engineering Institute

as a Júnior in 1929, and transferred to
Associate Member in 1931, and to Mem-
ber in 1940. He has served as chairman
of both the Toronto and Ottawa
Branches of the Institute.

A. J. Bonney, m.e.i.c, plant engineer
for the Quaker Oats Company of Can-
ada Ltd. in Peterborough, Ont., has
been elected to represent for a two-year
term the Peterborough Branch on the
Council of the Institute.

A native of Oshawa, Ont., Mr. Bon-
ney attended Queen's University, grad-
uating with a B.Sc. degree in mechani-
cal engineering in 1935. He also holds
the Ontário first class stationary engi-

A. J. Bonney, M.E.I.C.

neer's certificate which he received in
1943.

Mr. Bonney joined his present com-
pany in 1935. He transferred from the
mechanical maintenance department to

the electric power department in 1936,
and the following year to the steam
power department. Previous to his ap-
pointment as plant engineer, he occu-
pied successively the positions of elec-
trical superintendent and chief steam
engineer.

He joined the Engineering Institute
as a Student in 1935, transferring to
Júnior in 1940 and to Member in 1947.

In 1951 he served as chairman of the
Peterborough Branch.

M. W. Huggins, m.e.i.c, associate pro-
fessor of civil engineering at the Uni-
versity of Toronto, has been elected to

serve for three years as a councillor

of the Institute, representing the Tor-
onto Branch.

A native of Toronto, Mr. Huggins
was educated at Parkdale Collegiate

and the University of Toronto. He re-

ceived his B.A.Sc, degree in 1932, and
his M.A.Sc, degree the following year.
Dining the summers of his university
course he worked as rodman with the
roadway department of the City of

Toronto, and as field engineer with the
Consumer Gas Company in Toronto.

In 1933 Mr. Huggins joined E. P.
Muntz Limited in Dundee, Ont., and
was engaged in research work on pre-

stressed concrete and on formwork
accessories. He became associated with
the Vernon Construction Company in

M. W. Huggins, M.E.I.C.

1936 as engineer in charge of design

and erection of forms and falsework at

Oakville, Ònt.

After a year with Dominion Bridge
Company as detailer and designer in

Toronto, Mr. Huggins began his teach-

ing career with an appointment as

lecturer in civil engineering at Queens
University. He joined the faculty of

engineering at the University of Tor-
onto in 1941. At present he is also a

partner in the consulting firm of Mor-
rison, Hershfield, Millman and Huggins
in Toronto.

Mr. Huggins is a member of the

Association of Professional Engineers of

Ontário and is a past councillor of the

Association.

Joining the Engineering Institute in

1935 as a Júnior, Mr. Huggins trans-

ferred to Associate Member in 1939,

and to Member in 1940. He was elect-

ed chairman of the Toronto Branch of

the Institute in 1955.

Paul E. Buss, m.e.i.c, president of Spun
Rock Wools Ltd. in Thorold, Ont., wil]

serve his sixth consecutive two-year
term as representative of the Niagara
Península Branch on the Council of the

Institute in 1956-57.

Mr. Buss was born at Three Rivera,

Michigan, and received his engineering

education at the University of Michi-
gan. After service with the United States

Army Engineers in France, Mr. Buss
joined the engineering staff of Provin-

cial Paper Limited on the construction

of the first sulphite plant at Port Arthur,

Ont. He was next associated with Dom-
inion Engineering Works, and then

served for a number of years as plant

engineer at the Thorold division of

Provincial Paper Limited.

During 1932-33 Mr. Buss and his

brothers made experiments in the devel-
opment of a new process for the pro-
duction of rock wool by the spinning

Paul E. Buss, M.E.I.C.

method. A direct outcome of these was
the setting up of the firm Spun Rock
Wools Ltd. in Thorold, of which Mr.
Buss is president.

Mr. Buss joined the Institute as an
Associate Member in 1927 and became
a Member in 1940. Previous to his

activities as councillor of the Niagara
Península Branch, he served as its

secretary-treasurer in 1931, and as its

chairman in 1935.

Wm, B. Roberts, m.e.i.c, vice-president

of Wm. Roberts Electric Ltd. in Kitch-
ener, has been named councillor of the
Institute representing the Kitchener
Branch for two years.

Mr. Roberts was born in Kitchener
where he received his general education.
He attended Queen's University, grad-
uating with a B.Sc. degree in electrical

engineering in 1945. Upon graduation he
undertQok the one-year test course
offered by Canadian General Electric

Co. Ltd., after which he was appointed
superintendent of the Davenport trans-

formei-
test.

In 1947 he became vice-president of

Wm. Roberts Electric Ltd. and has been
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in charge of ali engineering and esti-

mating.

Mr. Roberts joined the Engineering

Institute as a Student in 1945, trans-

ferring to Júnior in 1947, and to Mem-
ber in 1953. He served as chairman of

the Kitchener Branch in 1953.

L. C. Sentance, m.e.i.c, manager of the
manufacturing department of the elec-

tronics division of Canadian Westing-
house Company Ltd., nas been elected

to serve as councillor representing the
Hamilton Branch of the Institute.

L. C. Sentance, M.E.I.C.

Born in Melville, Sask., he received
his early education in Saskatchewan and
afterwards his B.E. degree in mechani-
cal engineering from the University of

askatchewan in 1935, and his M.Sc.
degree in 193". During the summers of

his university course he worked as a

surveyor with the Water Development
Committee, and during his post-grad-
ate studies he was an instructor in

mechanical engineering subjects at the
niversity.

Mr. Sentance began his career with
Canadian Westinghouse immediately
fter receiving his master's degree, by

enrolling in the engineering apprentice-
hip course at Hamilton. On completion
of this course he was attached to the
~eneral engineering staff as mechanical
agineer. Transferred to the manufac-
uring methods division in 1944 as
manufacturing engineer, he was appoinr-
d director of manufacturing methods

the following year.

In 1947 he was named assistant man-
ger of works for the company, and
then in 1951, manager of the manufac-
uring department of the apparatus
division. He was appointed to his pres-
nt position in 1952.

He is a member of the American So-
ciety of Mechanical Engineers, and of

the Association of Professional Engi-
neers of Ontário, having served as a
past-councillor of the mechanical branch
of that organization.

Mr. Sentance joined the Engineering
Institute in 1936 as a Student, and trans-

ferred to Member in 1942. He is a past-

chairman of the Hamilton Branch of the

Institute.

H. C. Bates, m.e.i.c, of the Trans-Can-
ada Highway division of the Depart-
ment of Resources and Development,

has been elected to represent the Hur-
onia Branch for two years on the

Council of the Institute.

Toronto born, Mr. Bates received his

general education in that city and at

the Woodstock Boys College. He grad-

uated in civil engineering from Queen's
University in 1917, having gained experi-

ence during his undergraduate years on
survey, dredging and dock construction

work with the Toronto Harbour Com-
mission.

Upon leaving Queen's he was associ-

ated with the Grand Trunk Railway
and with the Ontário Hydro-Electric
Commission. He joined the Bell Tele-
phone Company of Canada in 1923 as

assistant engineer and subsequently be-

came district engineer on construction
design and maintenance of the outside

plant. After completing 11 years of ser-

vice with the company, he was asso-

ciated with the Department of Northern
Development, Sutcliffe Engineering
Company, A. B. Crealock, consulting
engineer, and Fred A. Bell, Elgin county
engineer and Ontário land surveyor. In
1940 he was appointed county engineer
for Lanark, and later, for Perth.

After almost 20 years of road build-

ing experience, he joined the engineer-
ing staff of the Trans-Canada Highway
in 1953. His headquarters are located

in Orillia and his territory extends from
Norwood to the French River.

Mr. Bates has been a member of the

Association of Professional Engineers of

Ontário since 1923.

H. C. Bates, M.E.I.C.

He joined the Engineering Institute

while a student in 1916, and transferred

to Júnior in 1920 and to Member in

1942. A charter member of the Huronia

Branch, Mr. Bates is an active member
of the Executive Committee.

R. A. McGeachy, m.e.i.c, administra-

tive assistant to the refinery manager
of Imperial Oil Limited in Sarnia, has

been elected councillor to represent the

Sarnia Branch of the Institute.

Mr. McGeachy was born in Colling-

wood, Ont. After attending public and

high schools in Sarnia, he was for a

time in the ground school of the Royai
Flying Corps. After two years of study

with the Case School of Applied Science,

he completed his course at the Univer-

R. A. McGeachy, M.E.I.C.

BÍty of Michigan, graduating with a

B.Sc. degree in 1923.

He began his engineering career in

the employ of the bridge department

of Nickel Plate Railroad, and later

served as contractor's engineer in Michi-

gan and Ohio.

Mr. McGeachy joined his present firm

as a draughtsman in Sarnia. Four years

later he transferred to the mechanical

department and was engaged in con-

struction and maintenance. Granted

leave of absence in 1940, he served over-

seas with the Royai Canadian Engineers
until September, 1945. He was dis-

charged with the rank of major and
was later awarded the M.B.E.. Upon
his return to the Sarnia refinery of Im-
perial Oil Limited, he was named zone

engineer. In 1953 he was appointed to

his present position.

Mr. McGeachy is a member of the

Sarnia Township Planning Board and
the Sarnia Suburban High School

Board. He also takes an active interest

in the work of the Scouts and Sarnia

Sea Cadets.

He joined the Engineering Institute

as a member in 1945 and served as

secretary of the Sarnia Branch in 1954.

G. G. M. Eastwood, m.e.i.c, of the

Spruce Falis Power and Paper Com-

G. G. M. Eastwood, M.E.I.C.
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pany in Kapuskasing, has been elected

to represent for two years the North
Eastern Ontário Branch on the Council
of the Institute.

A native of Cornwall, Ont., Mr. East-
wood received his general education at

the Collegiate Institute there. He
entered the University of Toronto in

1933, graduating with a B.A.Sc, degree
four years later.

By 1939 he had completed the two-
year apprenticeship course offered by
Canadian Westinghouse Co. Ltd., and
the following year served the company
as electrical draughtsman on switch-

board layout. In 1942 he was appointed
technical liaison between the engineer-

ing and sales departments of the firm

which at that time was handling impor-
tant war orders. At the close of the

war Mr. Eastwood joined Courtaulds
(Canada) Ltd. in Cornwall as assistant

to the chief engineer, and was subse-
quently named plant engineer. He be-
came associated with his present com-
pany in Kapuskasing in 1951. In his

position as instrument engineer he is

responsible for consolidating instrumen-
tation and for assisting in the company's
modernization program.

Mr. Eastwood has taken an active

interest in the affairs of the Institute.

While in Cornwall he served in 1948 as

secretary-treasurer, and in 1950 as chair-

man of the Branch. In 1952 he was
elected chairman of the western section

of the newly formed North Eastern
Ontário Branch, becoming chairman of

the Branch in 1954. He was also a mem-
ber of the committee which set up the
Professional Development course in pub-
lic speaking. This group is still active

in the western section of the Branch.

D. C. Holgate, m.e.i.c, manager of
Sault Structural Steel Co. Ltd., is the
newly elected councillor representing
the Sault Ste. Marie Branch of the In-
stitute for a two-year term.

D. C. Holgate, M.E.I.C.

Mr. Holgate was bom in Montreal.
After receiving his general education at
the Sherbrooke High School, he attend-
ed Acadia University where he grad-
uated with a BA. degree in mathe-
matics in 1935. In 1938 he was granted
a B.Eng. degree in civil engineering by
McGill University.

He then became associated with Mac-
Kinnon Steel Corp. Ltd. as structural
steel draughtsman and designer in Sher-
brooke, Que., and afterwards joined
Dominion Bridge Co. Ltd. in Toronto
in the same capacity, transferring in

1941 to the company's subsidiary, Sault-
Structural Steel Co. Ltd. From that
time until 1947 he was engineer in
charge of ali design and drawing office

work by the company, and also served
as assistant to the manager in the co-
ordination of drawing office work, and
the fabrication and erection departments
on ali contracts undertaken by the com-
pany. Mr. Holgate was granted a two-
year leave of absence in 1943-44 to
serve with the Royai Canadian Air
Force. He was appointed to his present
position in February, 1954.

Mr. Holgate joined the Engineering
Institute as a Júnior in 1942 and became
a Member in 1947. Active in the affairs

of the Sault Ste. Marie Branch, he has
served as secretary-treasurer, chairman,
and councillor representing the branch.

R. T. Harland, M.E.I.C.

R. T. Harland, m.e.i.c, chief engineer
of the Winnipeg Hydro-Electric System,
will represent for two years the Winni-
peg Branch on the Council of the Engi-
neering Institute.

A native of Winnipeg, Mr. Harland
attended St. John's College School and
graduated from the University of Mani-
toba in 1938 with a B.Sc. degree in

electrical engineering. After a brief

period with the City of Winnipeg
Hydro-Electric System he resigned in

1939 to study at the Massachusetts In-

stitute of Technology where he obtain-

ed his master's degree in 1941. He re-

turned afterwards to the Winnipeg
Hydro.
Mr. Harland served with the R.C.A.F.

from 1942 to 1945, and then returned
to the Winnipeg Hydro as operating
engineer. He was appointed assistant

principal engineer in charge of design
in 1948, and principal engineer in

charge of design in 1952. He was named
chief engineer in November, 1955.

He is a member of the Association of

Professional Engineers of Manitoba, and
of the Manitoba Electrical Association.

Mr. Harland joined the Engineering
Institute in 1938 as a Student and trans-

ferred to Member in 1944. He is a past

secretary-treasurer of the Winnipeg
Branch.

J. B. Mantle, M.E.I.C.

J. B. Mantle, m.e.i.c, associate profes-

sor of mechanical engineering of the

University of Saskatchewan, has been
elected councillor for a two-year term,

representing the Saskatchewan Branch
of the Institute.

Professor Mantle was born in London,
England. He received his general school-

ing at Paynton, Sask., and at City Park
Collegiate, Saskatoon. In 1941 he grad-

uated with a B.Sc. degree in mechani-
cal engineering from the University of

Saskatchewan, and in 1947 he received

his M.Sc. degree in theoretical and
applied mechanics from the University

of Illinois.

He completed the Canadian General
Electric Company test course in 1942

and that same year joined the Royai
Canadian Air Force, serving until 1945

as aeronautical engineer.

Professor Mantle became an instruc-

tor at the University of Saskatchewan
after the war. He was named assistant

professor of mechanical engineering in

1947, and was appointed to his present
position in 1953. During the summer
months of recent years Professor Mantle
has been employed as stress analysis

consultant with the National Research
Council, Dominion Engineering Co.
Ltd., the Department of Agriculture,

and other government groups.

He is a member of the Asssciation of

Professional Engineers of Saskatchewan,
serving as secretary-treasurer of the
Saskatoon Section during 1947-49, and
as councillor for two consecutive terms
during 1949-51. He is also a member
of the Society for Experimental Stress

Analysis. Commanding officer of the
University of Saskatchewan Squadron,
R.C.A.F. during 1949-54, he is at pres-

ent technical officer of 23 Wing H.Q.,
R.C.A.F. (Aux.), with the rank of wing
commander.

Professor Mantle joined the Engineer-
ing Institute as a Student in 1941, trans-

ferring to Júnior in 1943, and to Mem-
ber in 1946.

W. A. Smith, m.e.i.c. general mechani-
cal superintendent of Burns and Co.
Ltd.. has been elected councillor of the

Institute representing the Calgary
Branch for two years.

Born in Belfast, Ireland. Mr. Smith
attended Calgary schools and afterwards
the University of Alberta from which
he received his B.Sc. degree in civil

engineering in 1933. He gained experi-
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ence during his undergraduate years

while working during the summers with

the City of Calgary, Canadian National
Railways, and the .

National Parks of

Canada.
In 1934 he joined the draughting office

staff of Dominion Bridge Co. Ltd. in

Calgary where he was employed on

tm
W. A. Smith, M.E.I.C.

6tructural steel assembly. The following

year he became associated with the

International Nickel Company of Can-
ada in Sudbury, Ont., and was engaged
successively in mucking, mine survey,

ore reserves and underground construc-

tion work until 1937 when he joined
Canadian Johns-Manville Co. Ltd. as

sales engineer covering ali mining dis-

tricts in northern Ontário.

He was in the employ of John W.
Fogg Ltd. in Timmins in 1939 and was
engaged in sales, design, estimating and
construction supervision for mine con-
struction. In 1940 he was appointed
6uperintendent of Utilities for Burns and
Co. Ltd. in Calgary, working on steam,
refrigeration and plant construction,

and in 1949 was appointed to his pres-
ent position.

Mr. Smith joined the Engineering In-

stitute as a Member in 1944. He was
elected chairman of the Calgary Brancb
in 1950.

J. M. Campbell, m.e.i.c, has been re-

elected to represent the Lethbridge

J. M. Campbell, M.E.I.C.

Branch on the Council of the Institute.

Mr. Campbell retired from his position

as division engineer with the Canadian
Pacific Railway in 1952.

Bom and educated at Dumfermline,
Scotland, Mr. Campbell received his

early training as an engineer in Scot-

land with the Fife County Council, as

pupil to the road surveyor and master
of works.
Coming to Canada in 1907 he joined

the Canadian Pacific Railway at Souris,

Man., as chainman and rodman. From
1910 to 1913 he was transitman at Souris
and at Kenora, Ont., engaged on main-
tenance work, becoming resident engi-

neer at Kenora in 1913, and thèn road-
master from Winnipeg to Brandon, Man.
During the First World War he served

overseas with the Canadian Railway
Troops, and then returned to Canada
in 1919 and rejoined the C.P.R. as road-
master at Dryden, Ont. Jn 1920 he
was named division engineer of the
Portage division at Winnipeg, sub-
sequently becoming division engineer at

Kenora, Winnipeg, Moose Jaw, and
Lethbridge, until his retirement.

Mr. Campbell joined the Engineering
Institute in 1920 as Associate Member
and transferred to Member in 1940. He
was elected in 1954 to represent the
Lethbridge Branch on Council.

H. L. Roblin, m.e.i.c, of Edmonton,
Alta., has been elected councillor to

represent the Edmonton Branch of the
Engineering Institute. Mr. Roblin is a
member of the cônsul ting engineering
firm of Stanley, Grimble, Roblin Lim-
ited in Edmonton.
A native of London, Ont., he received

his early education there, and then
graduated from the University of Tor-
onto in 1913 with a B.A.Sc, degree.

H. L. Roblin, M.E.I.C.

During the First World War he served
with the Canadian Expeditionary Forces
and received the MiJitary Cross.

In 1919 Mr. Roblin began his long
association with the Canadian National
Railway as resident engineer in Edmon-
ton. He spent some time at Regina as

roadmaster for the C.N.R. office there,

and subsequently became division engi-

neer at Edmonton. He retired from the
company last September and then join-

ed Stanley, Grimble, Roblin Limited.

During the Second World War he was
in command of the 13th Field Company
of the R.C.E. at Regina, retiring in

1945 with the permanent rank of major.
Mr. Roblin joined the Engineering In-

stitute in 1919 as an Associate Member
and transferred to Member in 1940. He
attained Life membership last year and
was also elected chairman of the Ed-
monton Branch of the Institute.

E. L. Hartley, m.e.i.c, general man-
ager of Western Bridge and Steel Fabri-

cators Ltd. in Vancouver, B.C., has been
elected to represent the Vancouver
Branch of the Engineering Institute on
the Council for a two-year term.

Mr. Hartley was born in Liverpool,

England, and graduated from the Liver-
pool Institute School in 1930, and then
entered Queen's University, graduating
in 1933 with a degree in civil engineer-

ing.

In 1934 he entered the properties

department of Jas. Richardson and Sons,

Ltd. in Winnipeg, Man. Two years
later he joined W. G. Swan Engineering
Company Ltd. in Vancouver. In 1937
he was appointed engineer in charge of

construction of the Canada Packers Ltd.
Vancouver plant, and also served as

E. L. Hartley, M.E.I.C.

assistant estimating engineer for the

Western Bridge Company during this

period. In 1938 he was associated with

B.C. Appraisal Company Ltd., and with

the Dominion Bridge Company during

the construction of the Lions Gate
Bridge.

At the beginning of World War II,

Mr. Hartley joined the Royai Canadian
Engineers as works officer in the Van-
couver area. Subsequently he was pro-

moted to the rank of captain in 1941

and served overseas until the end of the

war. He was mentioned in despatches,

named a Member of the British Empire,
and awarded the E.D. for distinguished

service. He was also named an officer

of the Order of Orange Nassau by the
Netherlands Government.
In 1945 Mr. Hartley, returned to

Canada and joined Western Bridge and
Steel Fabricators Ltd. in Vancouver as
designing engineer, becoming contract
engineer in 1947. He was named assist-

ant general manager of the company in

1950 and general manager in 1955.

Mr. Hartley joined the Engineering
Institute in 1933 as a Student, trans-

ferred to Júnior in 1946, and to Mem-
ber in 1947. He served as chairman of

the Vancouver Branch of the Institute

in 1953.
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News of the Personal Activities

of

Members of the Institute

Dr. R. S. Jane, M.E.I.C.

Dr. R. S. Jane, m.e.i.c, has been elect-

ed president of Shawinigan Chemicals
Ltd. He has been executive vice presi-

dent of the company.
Dr. Jane graduated from the Univer-

sity of British Columbia in 1922 and
was awarded a Ph.D. degree at McGill
University in 1925. He attended the

University of London on a Wembley
scholarship for the following two years.

On his return to Canada in 1927, Dr.

Jane was named chief chemist at Sha-

winigan Falis, Que., with Canada Car-

bide Company. When that company be-

came the carbide division of Shawinigan

Chemicals Ltd., a few months later, Dr.

Jane took charge of plant research for

the division. In 1936 he went to the

Montreal head office, then in 1943 was
transferred to Shawinigan Water and
Power Company, heading, for the parent

plant, the industrial research depart-

ment, which was formed at that time.

Three years later he returned to Sha-

winigan Chemicals Ltd., as director and
vice-president in charge of research and
development. The appointment as

executive vice-president of the company
was received in 1954.

He is also a director and vice-presi-

dent of Canadian Resins and Chemicals
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Ltd., a director of B.A. Shawinigan Ltd.,

Montreal, and of Shawinigan Resins
Corp., Springfield, Mass.

Dr. Jane has been active in the work
of the Chemical Institute of Canada
and was elected its president for 1952-

53. He is a member of the Society of

Chemical Industry and of other Profes-

sional associations.

F. Y. Dorrance, m.e.i.c, technical ad-

visor to the waterworks division of the

Department of Public Works, for the

city of Montreal, retired in February
following a lengthy municipal career.

F. Y. Dorrance, M.E.I.C.

Mr. Dorrance was born in Troy, N.Y.,

and studied enginceiing at the Rens-

selaer Polytechnique Institute. As a

young graduate he went to work for

the City of Pittsburgh as a design and

construction engineer, and later spent

three years with a firm of consulting

engineers.

With six years professional experience,

he carne to Montreal in 1912, where he

was soon embarked upon the career that

was to last 43 years. He was chiefly

concerned, throughout his years of s<ír-

vice, with the design and construction

of water transmission lines and Êacilities,

April, 1956

and he has been responsible for the

recent enlargements of the Montreal
filtration works. In 1935 he received the
appointment of divisional engineer and
in 1953 took office as consulting engi-

neer on water supply.

A Life member of the American
Water Works Association, he was in

1952 elected a trustee of the Canadian
section of the Association. He was win-
ner of the George B. Fuller award
presented by the parent organization.

He also holds Life membership in the

American Society of Civil Engineers

and is a Member of the Corporation

of Professional Engineers of Quebec.

Dr. Dorrance joined the Institute as

an Associate Member in 1915, trans-

ferred to Member in 1940 and attained

Life membership in 1950.

P. L. Kuhring, m.e.i.c, has been pro-

moted to chief engineer with the St.

Lawience Ship Channel.

Joining the Department of Marine in

1913, he was loaned to the River St.

Lavvrence Ship Channel as a júnior engi-

neer, and apart from three years spent

overseas on military service, 1916-1919,

he has spent his entire career in this

field.

He is a member of the Professional

P. L. Kuhring, M.E.I.C.

THE ENGINEERING JOURNAL



In

Allustrated are two of many Iarge

pressure vessels fabricated by

Dominion Bridge and now in service

at Canadian Petrofina Limited

—

Canada's newest refinery.

Platework and structural steel by

Dominion Bridge have been supplied

to numerous Canadian refineries

from coast to coast.

Send for copy of booklet "Platework for Every

Industry" Publication No. PF- 7 00

n

DIVISIONS • PLATEWORK
• STRUCTURAL

• MECHANICAL

• BOILER

• WAREHOUSE

Plants at:

MONTREAL

OTTAWA
TORONTO

WINNIPEG

CALGARY

VANCOUVER

Assoe/ate Company Plants at:

AMHERST

QUEBEC

SAULT STE. MARIE

EDMONTON

THE ENGINEERING JOURNAL April, 1956 483 (69)



Institute of the Civil Service of Canada.
In 1952 Mr. Kuhring was elected presi-

dent of the Canadian Author's Associa-
tion.

B. W. Pitíield, m.e.i.c, who is vice-

president and general manager of

Northwest Industries Ltd., has been ap-
pointed a member of the Board of

Industrial Relations Department of

Industries and Labour of the Alberta
Government.

Mr. Pitfield is a past chairman of

the Engineering Institute of Canada,
Edmonton branch, and is presently a
member of the Industrial Advisory
Committee, Research Council of Alberta.

He was also a member of the Boaid
of Governors, University of Alberta;
president of the University Alumni As-
sociation; member of the Council of

the Association of Professional Engi-
neers for Alberta; and member of the
Council of the Edmonton Chamber of
Commerce.
As an executive of Northwest Indus-

tries Limited, Mr. Pitfield has had ex-

tensive experience in labour relations.

He was formerly general superintendent
of Northwest Utilities Limited, member
of the Labour Management Committee
of the Edmonton Chamber of Com-
merce, and chairman of the Chamber's
Utility and Manufacturing Committees.
Mr. Pitfield graduated from the Uni-

versity of Alberta in 1934, obtaining a
degree in civil engineering.

W. B. Pennock, m.e.i.c, has been elect-

ed chairman of the Ottawa Branch of

the Institute.

Mr. Pennock was born in Ottawa and
attended McGill University. He obtain-

ed a B.Sc. degree in 1915 and imme-
diately joined the army, serving over-

seas with the Canadian Engineers, CEF.
At the war's end he returned to Canada
and for two years was District -Voca-
tional Officer in the Department of

Soldier's Civil Re-establishment in Lon-
don, Ont., and Toronto.

In 1920 he accepted a position with
the Gray-Dort Motor Car Company as

agent and field representative. Four
years later he was named department

A. O. Drysdale, M.E.I.C.
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manager with Canadian Fairbanks
Morse Company Ltd., in Windsor, Ont.,

but in 1925 he set up a manufacturing
agency and engineering contractor prac-
tice in Windsor, London and Hamilton.
After ten years, he joined the Depart-
ment of National Defence, Ottawa, as
chief mechanical engineer. He later re-

turned to his business as sales engineer,
acting for a number of manufacturers.

The second world war called Mr. Pen-
Dock to further military service, and
during the years 1940-45, he was in the
Canadian Army, first as second in com-

W. B. Pennock, M.E.I.C.

mand of the engineer training centre,

Petawawa, Ont., and latterly as C.R.E.,
8th Canadian Division, in Western Can-
ada, which appointment carried the rank
of lieutenant colonel.

On discharge from the army he con-
tinued to operate his office as sales engi-

neer until 1949 when Pennock Engineer-
ing Company was established in ita

present form, as consulting engineeis,

associated with Canadian-British Engi-
neering Consultants, in Toronto, Hali-
fax, and Vancouver.

Mr. Pennock's association with the

Institute dates from 1919 when he was
a Student Member. He became an
Associate Member in 1936, transferred

to Member in 1940.

J. H. Legate, m.e.i.c, superintendent of

Canada Cement Company Limited,
Plant No. 5, at Belleville, Ont., was
promoted to manager in October last.

A. O. Drysdale, M.E.I.C, who has been
assistant superintendent since 1951 was
made superintendent.

Mr. Legate has been associated with
Canada Cement at Belleville since his

graduation from the University of Tor-
onto in 1921. He received his appoint-
ment as superintendent in 1924. He is

a member of the Association of Profes-

sional Engineers of Ontário.

Mr. Drysdale graduated in mining
engineering from McGill University in

1941. He worked for Canada Cement as

plant engineer, but after five months
joined the forces, serving overseas with

the First Canadian Army. He was dis-

charged as a major, in 1946. Returning

to Canada, he resumed his career with

Canada Cement Company Ltd., and be-

came assistant superintendent of the

April, 1956

Montreal East No. 1 plant, transferring,

four years later to the plant in Belle-
ville.

Mr. Drysdale is a member of the
Association of Professional Engineers of

Ontário, the Royai Canadian Electrical

Mechanical Engineer Corps Association,

and is a past chairman of the Belleville

Branch of the Institute. He is serving
this year as president of the Kiwanis
Club and the Chamber of Commerce in

Belleville.

B. H. Stokes-Bees, affil. e.i.c, has
been named president of Hydrotechnie
Ltd., a company recently formed in

Montreal as a water specialist organ-
ization, offering consulting and design

services in association with Paul Pelle-

tier, Consulting Engineers, and S.E.M.
Prospecting Ltd.

Mr. Stokes-Rees was born and edu-

cated in England. He studied metal-

lurgy and design, and later, following

many years affiliation with the Royai
Navy, carne to Canada. He had served

in such capacities as superintendent of

armament design to the forces, and as

a deputy in the British Admiralty Tech-
nical Mission to Canada, and in the

submarine service.

In 1947 he was named general man-
ager of the G. R. Marshal and Com-
pany Ltd., firm of engineering exporters,

and the following year organized and
was president of Stokes-Rees Corpora-
tion Ltd., (and Afnliates), hydro-elec-

tric suppliers and installers. He was
appointed vice-president of the Kaiser
Engineers Division of Henry J. Kaiser

Co. (Can.) Ltd., Montreal, in 1953, and
last year became associated with Ruben-
stein Bros. as a director.

Bobert C. McMordie, m.e.i.c, the new-
ly appointed chief engineer with the

British Columbia Power Commission,
Victoria, is a former sénior project engi-

neer of Ontário Hydro's generation de-

partment.
Graduating in 1930 from the Univer-

sity of Toronto, in civil engineering,

he worked with the Ontário Hydro
Electric Power Commission, first as a
designing draftsman, then in 1934 as a

structural design engineer. For a short

time he was with Canadian Bridge Com-
pany Ltd.. and Gordon L. Wallace,
consulting engineer, in Toronto. In 1936

he joined the staff of H. G. Acres and
Company Ltd., to work on the design

of the Outardes Falis development, Que.

B. C. McMordie, M.E.I.C.
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^ There's been a

Revolution in Rubber

Can POLYSAR Add New
Values to Your Products?

Yes, Polysar certainly can, because

*there ,
s been a revolution in rubber !

Now...with Polysar chemical rubbers

and the help of Polymer's research

chemists . . . you can have the material

that will give your products a strong

competitive advantage.

Whether rubber now enters into

your products or not , it will pay you

to investigate the possibilities of

Polysar. You'11 find— as have manu-

facturers in 40 countries—that Polysar

can provide new product qualities and

production economies.

Polymer Corporation Limited—
makers of Polysar rubbers—has the

largest industrial research and

development division in Canada. Why
not make full use of these facilities

and learn how Polysar can add new

values to your products?

Write to our Sales and Technical

Service Division, Sarnia, Canada.

Here's why POLYSAR Rubber
Is Used In F/oor Tiling

Polysar SS-250 and Krylene NS— special purpose polymers

—

have made possible the rubber tiling illustrated— richer

in colour, longer wearing, and more resilient underfoot.

Manufacturers specify the combination of Polysar SS-250 and

Krylene NS because it is reliably uniform . . . has a lighter

white colour for easier, more accurate colour

control ... is non-staining and

non-discolouring . . . and possesses good

processing characteristics.

Polysar rubbers have improved floor

tiling— they can improve your

products, too.

^ POIYMER
CORPORATION

UMITIO

POLYSAR
REGISTERED
TRADE MARK

SARNIA
CANADA

POLYMER CORPORATION LIMITED
Sarnia • Canada

Distributors in 28 Countries Around the World
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After further study at the University
of Toronto, he obtained the degree,

Civil Engineer, in 1940. He then renewed
his affiliations with the Ontário Power
Commission, serving successively as

building engineer, program planning and
control engineer, which latter appoint-

ment was made in 1953.

Mr. McMordie was among those

elected in 1954, to the executive coun-
cil of the Association of Professional

Engineers of Ontário.

E. Frank Gillies, m.e.i.c, has been ap-

pointed by the Minnesota Mining and
Manufacturing of Canada Limited as

Supervisor, Reflective Products Group,
for Eastern Canada.
A graduate in engineering from the

University of Manitoba, Mr. Gillies has
been with the company for the past four

years. Prior to that time he was City
Traffic Engineer for Winnipeg, Manitoba
and Director of Manitoba Highway
Safety Council for five years. Previously

he had eight years experience with the

International Nickel Company of Can-
ada, Ltd.
Mr. Gillies is a member of the Asso-

ciation of Professional Engineers of the
Province of Ontário, Canadian Institute

of Traffic Engineers; Associate Member
Institute of Traffic Engineers, (U.S.A.)

;

E. F. Gillies, M.E.I.C.

Member Canadian Highway Safety Con-
ference, and Engineering Committee, the
Canadian Good Roads Association and
the Ontário Good Roads Association.

William Aubrey Messenger, m.e.i.c,

has been appointed vice-president of

Barrett Company Ltd. In this capacity
he will continue to direct the company 's

manufacturing operations at Montreal,
Joliette, and Louisville; at Toronto,
Winnipeg and Vancouver.
Mr. Messenger was formerly director

of operations for the company, having
been with them since 1940. He has also
been superintendent of the Montreal
plant of the company.

W. A. Messenger, M.E.I.C.

A McGill University graduate, Mr.
Messenger worked in the construction
and building material industries before
joining the Barrett firm in 1940.

Dudley S. Young, m.e.i.c. has been
appointed president and managing direc-

Our shops are proud of the part

they played in the completion of the new

CANADIAN PETROFINA REFINERY

CANADIAN KELLOGG
COMPANY LIMITED

through our Sénior Contractors

and
LUMMUS COMPANY
CANADA LIMITED

Air Conditioning.

Instrument Houses.

Instrument Boards.

Our services included:

Sheet Metal Coverings

on

65,000 sq. ft. of

Towers and Vessels

and on

35 miles of Pipe Lines.

Other Refineries our Shops have serviced are:

Fire-proof Louvres.

C.S.A. Wire-ways

C.S.A. Junction Boxes

Breechings - Stacks.

Sun Oil, Sarnia, Ont.

British American, Clarkson, Ont.

Eldorado, Port Hope, Ont.

North Star, Winnipeg, Man.
North Star, Grande Prairie, Alta.

Imperial Oil, Manlius, Man.

Imperial Oil, Sarnia, Ont.

Imperial Oil, Edmonton, Alta.

North-West Nitro Chem., Medicine Hat, Alta.

B.A. Shawinigan, Montreal, P.Q.

Canadian Oil, Sarnia, Ont.

McColl-Frontenac, East Edmonton, Alta.

GIFFIN SHEET METALS LIMITED
775 Bridgeland Ave. - Downsview, Ontário - P.O. Box 370

Telephone: Russell 1-6166
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CARBON- AND ALLOY-STEEL VALVES

conforming to

ASA B 16.5 - 1953

API Standard 600 SOD Spec. 224 Rev. 9

G. DIKKERS of CANADA Ltd.

117 Crockford Boulevard

SCARBOROUGH - (Ont.)
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tor of Powerlite Devices Ltd., Toronto.
He was named vice-president of the
company in 1949.

Mr. Young graduated in electrical

engineering and later received an S.M.
degree from the Massachusetts Institute

of Technology.

Prior to that time he was associated

for four years with Canada Wire and
Cable Company Ltd., serving that firm

for a period of sixteen years.

Active in professional affairs through

the Canadian Electrical Manufacturers
Association and the Canadian Transit

Association, he has held offices in these,

and in Manitoba and M.I.T. alumni
groups.

W. T. N. Reeve, m.e.i.c, has been re-

called by his firm, Sir Alexander Gibb
and Partners, to their London, Eng.,

head office.

Mr. Reeve has recently spent some
time in this country in connection with

the firm's Toronto, Ont., interests.

He is a graduate of Cambridge Uni-
versity where he received an M.A. de-

gree in mechanical sciences.

W. M. Walker, m.e.i.c, is with Atomic
Energy of Canada Ltd., at Chalk River,
Ont. He has been on loan for the past

Eear from the B.C. Electric Company
td., in Vancouver, B.C., where he has

been assistant system planning engineer.

A graduate of the University of Brit-

ish Columbia, he received a B.A.Sc, de-
gree in electrical engineering in 1945,
then worked with Imperial Oil Ltd., at
Sarnia, Ont. Later, in 1947 he became
industrial power engineer with the B.C.
Electric Railway.

Baldur Sigurdson, M.E.I.C.

Baldur Sigurdson, m.e.i.c, has joined
the staff of Mueller, Limited, of Sarnia,
Ont., as Alberta sales representative,
with residence in Calgary.
Formerly associated with Linde Air

Products Company, Mr. Sigurdson is a
1949 graduate in mechanical engineering
from McGill University.

J. B. Shallenberger, M.E.I.C.

John B. Shallenberger, M.E.I.C., has
been elected president of the Albert
Sheetz Corporation, in Hollywood, Cali-
fórnia.

In 1950 he was assistant to the presi-

dent of Canadair Ltd. He has been
associated in engineering and sales
capacities with Douglas Aircraft Com-
pany Incorporated; General Dynamics
Corporation, Aluminum Company of
Canada, and Ford Motor Company.
He will retain the presidency of Shall-

way Corporation, Connellsville Manu-
facturing and Mine Supply Company,
and Shallway International Corporation.

(74) 488

SPUN ROCK
WOOL

Truly an

ALL-PURPOSE
INSULATION

Spun Rock Wool has been used for cold storage

insulation in the termite-ridden tropics and with

high temperature boilers in Brazil and Pakistan.

It has been used for acoustical treatment in Canada,

England, South Africa, etc. Truly all-purpose, Spun

Rock Wool can solve your insulating problems.

Write for our new Technical Bulletin

for complete informafion.

Canada's First Insulation

SPUN ROCK WOOLS

Represented by

LIMITED

THOROLD • ONTÁRIO

j
ASBESTOS LIMITED;
ATLAS ASBESTOS CO.. LTD.
TORONTO AND MONTREAL - AND

I REFRACTO RI ES ENGINEERING
1 AND SUPPLIES LTD.. HAMILTON
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UP 1T GOE
. . . CanadcTs largest Houdriftow Cata-

lytic Cracking Unit, built and erected at the

site of Canadian Petrofina Limited's new
Montreal Reflnery by Canadian Vickers

Limited. The 285' tower was fabricated in 16

"courses" which were trueked to the site and
hoisted into position by the use of our 425'

guyed derrick — the highest in the country.

Canadian Vickers is proud to be serving

Canada's fast-growing petroleum industry.

General Contrae/ors:

THE LUMMUS COMPANY CANADA LIMITE

Designed by:

HOUDRY PROCESS CORPORATION

For:

CANADIAN PETROFINA LIMITED

1\'
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• PeSUo-naU

Once a part-time lecturer at McGill,
Columbia, New York, and Stanford

Universities, Mr. Shallenberger is a

graduate of Stanford, the University of

Munich, and the Harvard Graduate
School of Business Administration. He
was also associated with the Aluminum
Company school of international busi-

ness administration, in Geneva, Switzer-

land, as lecturer and director of case

study research.

Commander P. F. Fairfull, m.e.i.c, has

been elected chairman of the Vancouver
[sland Branch of the Institute.

A native of the British Isles, Cdr. Fair-

full began his engineering career as an
apprentice with William Simons and
Company, Ltd., of Renfrew, Scotland,

engineers and shipbuilders. He also

studied naval architecture at the Tech-
nical College, Paisley, Scotland.

Established in this country in 1925, he
accepted a position in Toronto, with
Chapman and Oxley, architeets and

engineers. In the early thirties he went
to work for the Toronto Star as build-

ing supervisor and engineer, but with

the onset of the war, once more was
connected with shipbuilding. He served

as chief engineer for the Crown operated

Toronto Shipbuilding Company, which

firm he joined in 1941. In the Naval
Service, two years later, he was appoint-

od overseer of ship construction on the

Great Lakes. He then became manager
of the constructive department, H.M.C.
DoGkyard, Esquimalt, B.C., and was
ultimately chosen as principal ship over-

seer for the west coast. He still holds
the rank of constructor commander,
R.C.N. (R).

In 1948 the Department of Public

Works of Canada named him superin-

tendent of the Esquimalt, B.C., graving

dock.

Cdr. Fairfull has been active in the

Cdr. P. F. Fairfull, M.E.I.C.

L. A. W. Davis, M.E.I.C.

work at the Institute, and has served
the Branch as Secretary-Treasurer.

L. A. W. Davis, m.e.i.c, has joined the

staff of Computing Devices of Canada,
Ltd., of Ottawa, as technical adminis-

trator in the guided missile department.

Since August 1954, Mr. Davis has

been associated with the Canadian
Armament Research and Developmeut
Establishment of the Defence Research
Board, at Valcartier, Que., as trials con-

troller, (technical), on the Velvet Glove
guided missile pfoject.

the Jufn of a

CAN END

PROBLEMS
GREASE

When you

specify a series JH

GREASE INTERCEPTOR
Why allow grease to cause írouble and
expense? The Josam Series "JH" Grease
Interceptor intercepts over 95% of the

grease in waste water "at the turn of

a valve" and draws off the intercepted

grease to a storage Container. There's

no cover to remove—no mess—no

inconvenience—no odor—no clogged
droin lines. Get ali the answers to

grease and other waste problems by
writing today for free copy of Manual
"W".

JOSAM CANADA LIMITED
General Offiees and Manufacturing Division

130 Bermondsey Road, Toronto 16, Ontário

Dept. 1

Representatives in ali pripeipal cities

fC

CINCH
ANCHORS

"STRONGER THAN THE BOLT"

The completely reliable expansion Anchor

Manufactured in Canada solely by

CANADIAN CINCH ANCHORING SYSTEMS
LIMITED

2095 Madison Avenue, Montreal

Dota booir— tlrett tablmt on roque si
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Storage Tanks

for Petrofina

THE

ONLY THE BEST WOULD DO . .

.

Toronto Iron Works Ltd. are extremely proud of the role they
have played in supplying storage tanks and fittings for the

new Canadian Petrofina refinery near Montreal.

This new plant is one of the most remarkable installations of

its kind ever built in Canada—it brings together a combination
of vacuum distillation and fluid coking with 5 catalytic pro-

cesses. This ultra modern plant is unique in the refinery field.

"Toronto Iron" have a special kind of leadership too . . . in the
fabrication of steel plate, stainless steel, Monel, nickel,

aluminum and alloys.

// you have a job you want done well

at your service.

'Toronto Iron" is

RONTO IRON WORKS
ESTABLISHED

1907

LIMITED
TORONTO • MONTREAL
DESIGNERS • FABRICATORS • ERECTORS

THE ENGINEERING JOURNAL April, 1956 491 (77)



Prior to this, Mr. Davis specialized in

the development and trials of classified

naval electrical installations in ships of

the Royai Navy, the Royai Canadian
Navy, and the Royai Australian Navy,
serving with the Admiralty, and in the

Naval Headquarters of Canada and
Austrália from 1940 to 1952. He was
the electrical test engineer, from 1952

to 1954, for naval vessels at Canadian

Vickers Ltd., in Montreal.

Mr. Davis was educated at Christ's

College, London, England, at the Lon-
don Polytechnic and the Melbourne
Technical College, Melbourne, Austrália.

He became an Associate Member of

the Institute of Electrical Engineers in

1951, and is also a member of the Asso-

ciation of Professional Engineers of

the province of Ontário.

G. R. Doull, m.e.i.c, regional chief

engineer with the Canadian National
Railways at Moncton, N.B., has re-

tired after long years of service.

Mr. Doull, a Nova Scotian, of New
Glasgow, joined the C.N.R. engineering
service in 1914. He worked as drafts-

man on the Halifax ocean terminais in

1916, and that same year was trans-

ferred to Moncton as assistant engineer
where he remained until a 1921 assign-

ment to the Toronto office of the engi-

neer of standards. Later he was moved
to Montreal as assistant engineer, but

in 1943 returned to Moncton, being ap-

pointed bridge engineer for the Atlantic

region in 1944.

fc ÉÉ

for Canada'

s

Industries

Diesel engines and gas

turbines (depending on
local requirements) are

the most efficient forms

of prime mover for the

world's industries to-day

and when these power
units bear the name
'Ruston', with the

reputation for sheer

reíiability, long-life and

the stamina for the

toughest duties, then

they top the list for

investigation.

Diesel power in poetes,

portoble generoting sets

or seporote engines

from 4 b.h.p.

Ughtweight, robust,

portoble gas turbines

which run without elab-

orate foundations or

water, from 750 to

1000 kW output.

S/ow speed, extra long-

life horizontal oil

engines from 5y to

295 b.h.p.

Narrow gauge under-

ground and surface diesel

locomotives from 3i to

44 tons.

dependable power

DIESEL ENGINES • GAS TURBINES • DIESEL LOCOMOTIVES

RUSTON * HORNSBY LIMITED . LINCOLN • ENGLAND
ASSOCIATED WITH DAVEY, PAXMAN & CO LTD., COLCHESTER

CANADIAN DISTRIBUTORS

MONTREAL & TORONTO: Laurie & Lomb

WINNIPEG 4 REGINA: Mumford, Medland Ltd.

LUNENBURG, N.S. : Atlantic bridge Co., Ltd.

EDMONTON & CALGARY : Electrical Industries Ltd.

ST. JOHN'S, NEWFOUNDLAND: Steers Ltd.

VANCOUVER : Wolkem Machinery & Equipment Ltd.

Canadian Office & Spares Depot, 2, Paxman Road, Islington, Toronto 18, Ontário.

Named principal assistant engineer in

1949, he became assistant chief engineer
in 1952 and chief engineer the follow-

ing year.

G. R. Doull, M.E.I.C.

D. W. Blair, m.e.i.c, has been appoint-

ed chief engineer with the Canadian
National Railways, Atlantic Region, at

Moncton, succeeding G. R. Doull,

M.E.I.C.

Graduating from the University of

New Brunswick in 1946 with a B.Sc. de-

gree in civil engineering, Mr. Blair

immediately joined the C.N.R. in the

department of research and develop-

ment in Montreal as a júnior assistant

engineer.

D. W. Blair, M.E.I.C.

In 1947 he worked as assistant engi-

neer at Levis, Que., and later that year

was named division engineer for the

Laurentian division at Quebec City.

Acting in the same capacity, in 1950,

he worked at Montreal terminais and

the St. Jerome division. He was named
district engineer of the Southern Ontário

district in 1953 with headquarters in

Toronto, and two years later was trans-

ferred to Moncton.

C. N. Murray, m.e.i.c, general superin-

tendent of the Dominion Steel and Coal
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UNIT OR ONE HUNORED...

THERE IS ONE COMMON FACTOR

IN ALL SPARLING TAN K'S PLATE WORK...

Sparling Tank Ltd.

is pleased to include

thejollowing companies
among its clients:

BRITISH COLUMBIA
Canadian Bechtel

Caribou Engineering
Royalite Oils

Shell Oil

Sidney Roofing & Paper Co.

Standard Oil of British Columbia

ALBERTA
Fluor Corporation of Canada Ltd.

Husky Oil & Refming
McColl-Frontenac Oil Co.
Pembina Pipeline

Refinery Engineering
Shell Oil

Socony-Vacuum Oil Co.
Wainwright Praducers

fASKATCHIWAN
British American Oil Co.
Consumers Cooperativa Refineries

Hi-Way Refineries

Husky Oil & Refining

Imperial Oil Ltd.

Refinery Engineering Ltd.

Royalite Oil

Saskatoon Pipeline

MANITOM
Anglo-Canadian Oils

Procon (Canada) Ltd.

ONTÁRIO
Anaconda American Brass Ltd.

W. M. Barnes Co. of Canada
Blaw-Knox Company
British American Oil Co.

Canada Chemicals
Canadian Bechtel Co.

Canadian General Electric

Canadian Industries

Canadian National Railways
Canadian Oil Companies
Canadian Pacific Railways
Canefco Limited
Cárter Construction
Chemical Construction

M. N. Dillon

Dominion Colour Corporation
Dow Chemical
H. K Ferguson Ltd.

Grinnell Co. of Canada
Imperial Oil

International Nickel

Kitborn Engineering

Lever Bros. Ltd.

Liquifuels Ltd.

QUALITY OF WORKMANSHIP

General Electric designed water

softener for Ford—Oakville, Ont.

(top of page) Tank farm, Royalite

Products, Kamloops, B.C

From the fabrication and erection

of large oil storage tanks to the

manufacture of furnace shells, there is

no compromise with quality at Sparling

Tank. Whether it be mild steel plate,

aluminum or stainless steel, we have

found from years of experience that

there is only one way to design,

fabricate, or erect . . . and that is the

right way. If it is not right, it will not

pass. Moreover it must be completed on
time—as promised.

We are very proud and just a little

flattered that the companies listed here

have entrusted us with their plate work.
Your enquiries are respectfully solicited.

Mannix Ltd.

McColl-Frontenac
C. A. Meadows & Assoe. Ltd.

National Research Council

Patterson Foundry & Machin» Co.

Permutit Company
Procon (Canada) Ltd

Refinery Engineering

OOISIC
British American Oil Co.
Canadian Kellogg Co.

Canadian Petrofina Ltd.

Canadian Industries Ltd.

Imperial Oil Co.

McColl-Frontenac Oil Co.

Shell Oil Co.

NCW BRUNSWICK
British American Oil

Shell Oil

NIWFOUNDLAND
Shell Oil

NORTHWEST TERRITORIES

Gunnar Mines

SPARLING TANK LTD.
Specialists in Plate Design, Fabricating and Erecting

New Toronto, Ont. • Phone CLifford 9-3756
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Corporation, Sydney, N.S., has been
elected president of the Association of

Professional Engineers of Nova Scotia.

Bom in Sydney and educated at

Acadia University and the Nova Scotia
Technieal College, he graduated from
the latter in 1935 with a degree in

mechanical engineering. He joined Dom-

C. N. Murray, M.E.I.C.

inion Steel and Coal Company Ltd., as

an instrument clerk in 1936 being ap-
pointed in 1943 superintendent of blast

furnaces, and was subsequently named
assistant to the general superintendent.

Mr. Murray is a past-councillor of the
Institute, and a past-chairman of the

'

Cape Breton Branch of the Institute.

E. J. Durnin, M.E.I.C, const ruction engi-

neer with the Saskatchewan Power Cor-
poration, and 1956 president of the
Association of Professional Engineers of

Saskatchewan, has recently been elect-

ed chairman of the Saskatchewan
Branch of the Institute.

Born in Dauphin, Man., educated in

Saskatchewan, he received a B.A. degree
from that university in 1924, then join-

ed the R.C.A.F. and spent the follow-
ing three years as a pilot ofScer. In
1928 he qualified for a B.A.Sc, degree
in electrical engineering at the Univer-
sity of Manitoba, and enrolled in an
apprentice engineering course with the
Canadian Westinghouse Company, - in
Hamilton, Ont., which he concluded in

1930.

Returning to Saskatchewan, he accept-
ed a position with the then Saskatche-
wan Power Commission, later known
as the Saskatchewan Power Corporation,
and became, successively, júnior engi-
neer, district superintendent, and com-
tnercial superintendent. At the ons^t
of the second world war, in 1940, he
joined the army and spent five years
in Canada, Great Britain and Northwest

Europe with the Corps of the Royai
Canadian Engineers, retiring with the

rank of major. In 1946 he resumed
affiliations with the Power Corporation
and was at once engineer in charge oí

E. J. Durnin, M.E.I.C.

const ruction and transmission, distri-

bution and substation projects, which
position he has held to the present
time.

He is a member of the Canadian Elec-

trical Association. In 1948-49 he served
as councillor with the Association of

The NEW EDMONTON
CEM ENT PLANT has been

equipped with WILHEY PUMPS

for faster handling

of gritty pulps, slur-

ries, sludges or hot

solutions.

w I N N I p e a CANADA

SPECIFY R™** SYSTEM

FOR FASTENING INTO STEEL AND

CONCRETE

Better than 100 fastenings per hour

can easily be made with the dependable

Ramset Jobmaster with trigger operation

and other important features. With for

less effort, Ramset system saves up to

90% in time and 50% in cost for new
construction or maintenance work.

Ramset fasteners have been made in

Can-ada since 1 949.

Complete stock and prompt service is

available in every industrial centre in

Canada.

Ask for "Modern Fastening Methods"

and monthly Newsletter. Profit from

fhe many practical suggestions and

diagrams proved by long successful

experience of thousands of Canadian Ramset users. Ask

your dealer for a copy or write us today.

RAMSET FASTENERS LTD.,

11-15 Laplante Ave., Toronto, Ont.
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"They're Roasting Rock

-to help Canada Grow!

Every day at the gigantic new Villeneuve

Plant of the St. Lawrence Cement Co. near

Quebec City, hundreds of tons of limestone,

shale and other ingredients are quarried,

crushed, cooked to clinker in a giant kiln, then
pulverized and mixed with gypsum. The result-

ing product is cement, required for roads,

bridges, hydro-electric developments, indus-

trial, commercial, agricultural and residential

construction.

This $13,000,000 cement plant, one of the

most modern in the world, is equipped with
crushers, grinding mills, screens, kilns,

motors and controls supplied by Canadian
Allis-Chalmers.

There's hardly an industry contributing to

your better living today that isn't served at

some point by Allis-Chalmers, one of the

world's largest builders and suppliers of cement
plant equipment. For further information, con-

tact Canadian Allis-Chalmers Ltd., P.O. Box
37, Montreal, Quebec.

CANADIAN ALLIS-CHALMERS
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Professional Engineers of Saskatchewan

;

in 1955 became vice-president of the
organization. He has served the Engi-
neering Institute also, being elected a

councillor in 1951.

J. J. Green, m.e.i.c, Defence Research
Member of the Canadian Joint Staff,

Department of National Defence, at

Washington, D.C., has presented the
Institute with a copy of the eleventh
British Commonwealth and Empire
Lecture which he gave before the Royai
Aeronautical Society in London, Eng-
land, in October, 1955. The subject of

Dr. Green's lecture was "The Growth
of Aeronautical Research in Canada
During the Post-War Decade."
The British Commonwealth and Em-

pire Lecture was started in 1945, with
the intention that it should form the
focus for the aeronautical problems of

the Commonwealth and Empire.
Dr. Green was the first president of

the Canadian Aeronautical Institute in

1954. His transfer to Washington in

September, 1955 interrupted a term of
service to the Engineering Institute as
councillor representing the Ottawa
Branch. He is a past-chairman of the
Branch.
The Journal will carry an abstract of

Dr. Green's R.Ae.S. lecture in an early
issue.

Mr. F. E. Regan, m.e.i.c> has been ap-
pointed vice-president and assistant
general manager of Bepco Canada Lim-
ited.

Mr. Regan has been with Bepco Can-
ada Limited and its associated com-
panies, since 1924. He was appointed

F. E. Regan, M.E.I.C.

Ontário manager in 1934, became a

director of the company in 1949, and
vice-president in 1952. His new duties

have necessitated a move from Toronto
to the head offlce in Montreal.

H. H. Moor, m.e.i.c, who has been
transferred to Dartmouth, N.S., by Im-
perial Oil Ltd., as refinery manager of

their Halifax refinery has held the posi-

tion of superintendent of the Edmonton
refinery for the past eight years.

A chemical engineering graduate of

the TJniversity of Toronto with a M.A.
Sc. degree, Mr. Moor joined Imperial
Oil upon graduation in 1923, and for the

BURNS & DUTTON
CONCRETE and CONSTRUCTION

COMPANY LIMITED

5440-1 st Street S.W. 9004-1 25th Avenue

Calgary, Alta. Edmonton, Alta.

next ten years held various júnior posi-

tions in the company's laboratory and
research departments. This experience
was followed by two years in France
as engineer in charge of a lubricating

oil plant with Standard Franco-Amer-
ciane de Rafnnage, at Pt. Jerome,
France. Returning to Canada he was
given the position of assistant to the
chief research chemist with Imperial Oil,

becoming, in 1942, technical assistant

superintendent of the Sarnia refinery,

II. II. Moor, M.E.I.C.

and finally, in 1946, assistant superin-

tendent. His appointment to Edmonton
occurred a year later.

Mr. Moor is a past president of the

Association of Professional Engineers of

Alberta.

Lt. Cdr. (E) V. F. 0'Connor, h.c.n.,

M.E.I.C., has been appointed sénior engi-

neer with H.M.C.S., Magnificent, Hali-

fax, N.S.

Lt.-Cdr. 0'Connor began his engineer-

ing career as engine room artificer with

the R.C.N. in 1934, imediately after re-

ceiving a mechanical engineering degrue

from the Nova Scotia Technical College.

He became chief engine room artificer

in 1940, and two years later received an

appointment as engineer officer in the

engineering branch. In 1946 he served

as a lieutenant with H.M.C.S. Scotian,

based at Halifax, and in 1953 was post-

ed at naval headquarters, Ottawa, as a

Lieutenant Commander with the De-
partment of National Defence.

Richard F. Andretsch, m.e.i.c, is with

H. A. Simons in Vancouver, B.C., as

structural designer.

Mr. Andretsch obtained an engineering

diploma from the Institute of Tech-

nology in Graz, Áustria, in 1951.

In Canada only a short time, he has

been employed by D. R. Stanley and

Associates Ltd., in Edmonton, Alta.

J. Steudel, m.e.i.c, has accepted a posi-

tion as structural design engineer with

Samborn, Steketee and Associates, in

Toledo, Ohio.

Mr. Steudel graduated in 1950 from

Munich Institute of Technology. In

Canada since 1953, he has been in re-

inforced concrete design work, in the

West, mainly with Dominion Construc-

tion Company Ltd., Edmonton.
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S. W. Pappius, M.E.I.C.

B. J. McCoIl, m.e.i.c, is a consulting

engineer in Strathmore, Que.

With Canadair in 1947, he was chief

of the povver plant seetion, (design

office) in Montreal. Later, in 1948 he
was given charge of the mechanization
activities of the Woodlands seetion of

the Canadian Pulp and Paper Associa-
tion.

Mr. McCoIl is a mechanical engineer-
ing graduate of Queens University.

Joseph J. Kelly, m.e.i.c, chairman of

the Institutes Hamilton Branch has
been named general manager of sales

for Union Drawn Steel Company Ltd.,

in Hamilton.

Born and edueated in Ontário, Mr.
Kelly graduated from the University
of Toronto in 1932, with a B.A.Sc, de-
gree in electrical engineering. He imme-
diately joined Lincoln Electric and was
engaged in the development of are weld-
ing and its application to industrial

processes. Later he was named manager
of the Hamilton district office, and a
director in the company.

He is a member of the Association cf
Professional Engineers of Ontário and
past national chairman of the Canadian
Welding Society.

Gilbert Proulx, m.e.i.c, has been trans-

ferred from Saguenay Electric Company
of Chicoutimi, Que., to the Aluminum
Company of Canada Ltd., in Montreal,
where he will hold the position of power
operations engineer.

Employed for a short time by Dom-
inion Bridge Company Ltd., Lachine,
Que., following a 1941 graduation from
Ecole Polytechnique, Mr. Proulx has
been with Saguenay Electric Company
since 1942. At that time assistant to
the superintendent, he was named plant
superintendent in 1946.

H. W. Carss, m.e.i.c, is with Bell Tele-
phone Company of Canada, special con-
traets division, at Dawson Creek, B.C.

A 1945 graduate of the University of
Saskatchewan in civil engineering, Mr.
Carss was named city engineer, Swift
Current, Sask., in 1946. More recently
he has been associated with Poole Con-
struction in Regina, Sask.

S. W. Pappius, m.e.i.c, has been ap-

pointed sales engineer with Canadian
Vickers Ltd., in charge of the promo-
tion and sale of hydro-electrie equip-

ment.
Attached to Canadian Vickers Ltd.,

engineering department since 1948, Mr.
Pappius was originally employed by the

company as design engineer. He trans-

ferred to standards engineer in 1952,

participating in numerous projeets with-

in the hydro electric field.

He received his training in England
during the war. in connection with the

Royai Naval Engineering College and
carne to this country in 1948, serving
briefly with the Canadian National
Railway at Winnipeg, before joining
Canadian Vickers.

H. F. Schmelz, m.e.i.c, consulting engi-

neer, acting as works manager and
chief engineer, since 1954, with Indus-

trias Metálicas de Palmira, Palmira,

Columbia, South America, has accepted

a contract for an additional two years

in his present oapacity.

Mr. Schmelz organized the consulting

firm of Engineering Associates in Mont-
real, in 1951, and later continued as an

independent consulting engineer.

In 1953, living in the United State-,

he was associated with special engineer-

ing projeets for the Channel Master
Corporation of Ellenville, N.Y.

Prior to handling his own practice, Le
was in charge of the design and devei-

READ STANDARD
CORPORATION

Heavy duty
Axial Flow Positive Displacement

Vacuum Pumps (wet or dry service)

Blowers, Gas Boosters

For direct connecting at standard motor speeds.

Lower H.P. requirements Volumes, Pressures and
Vacuum to meet ali your requirements.

For information write

IflURlE XJflHB
ENGINEERS

637 Craig St. West 30 Grosvenor Street,

Montreal, Que. Toronto, Ont.
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opment division of Dominion Rubber
Company, Montreal.

Mr. Schmelz is a graduate of the

TechnologicaJ Institute of V i e n n a,

Áustria. ,

Reginald Hugo, m.e.i.c, was appointed
several months ago as western region

bridge engineer with the Canadian Na-
tional Railways, at Winnipeg, Man.
Mr. Hugos career with the C.N.R.

dates back to 1919 when, after service

in the R.F.C, he was taken on the staff

of the bridge engineer in the company's
Winnipeg offices as draftsman. He was

promoted to the position of designing
engineer in 1924, assistant engineer in

1932, and in 1950 was named assistant

bridge engineer. He graduated from the

University of Manitoba in civil engi-

neering.

He served on the council of the Asso-
ciation of Professional Engineers of the

Province of Manitoba during the years
1951-1953.

G. M. Josephson, m.e.i.c, formerly
secretary of the Amherst Branch of the
Institute, has been named plant man-
ager of Sifto Salt Ltd., in Sarnia, Ont.

Mr. Josephson started his engineering
career with the Leckie Tannery in New
Westminster, B.C., in 1946, then joined

FORGED STEEL

GRINDINC
BURLINGTON STEEL CO. LTD.
HAMILTON, CANADA

Manitoba Bridge and Engineering

Works Limited, Winnipeg, Manitoba.

Canadian Fairbanks Morse Co. Ltd.

Toronto & Fort William, Ont.

B.C. Equlpment Co. Ltd.,

Vancouver. B.C.

the Dominion Tar and Chemical Com-
pany Ltd.j in 1949, at Goderich, Ont.,

later transferring to Amherst, N.S.
He is a 1946 graduate of the Univer-

sity of British Columbia in chemical
engineering.

J. Devlin, m.e.i.c, has been transferred

by McColl Frontenac Company Ltd., to

Montreal, Que. Formerly with the com-
pany in Winnipeg, Toronto and Cal-
gary, he had been assistant divisional

manager of industrial sales since 1949.

Mr. Devlin joined the company in

1934 and was employed for a number
of years as a lubricating engineer. He
became manager of automotive and in-

dustrial lubrication in 1942.

Originally from Scotland, his first

work in Canada was with Christie
Brown and Company, Winnipeg in 1934.

Prior to that time he held júnior engi-
neering positions with Cunard Steam-
ship Company Ltd., and the P. and O.
Steam Navigation Company, in Eng-
land.

G. T. Hughes, m.e.i.c, has joined the
firm of Ripley and Associates, in Van-
couver. Professor Hughes was on the
staff of the college of engineering, Uni-
versity of Saskatchewan, since receiving

a M.Sc. degree in civil engineering from
the University of Alberta in 1953. Most
recently he was assistant professor in

civil engineering.

P. J. Dowling, jr.E.i.c, has been ap-
pointed divisional manager for Alberta
and Saskatchewan for Franki Compress-
ed Pile Company at Edmonton.
Mr. Dowling joined Franki Compress-

ed Pile Company in Montreal in 1951
and was transferred to Toronto to be-
come works manager in 1953. Awarded
an Athlone Fellowship the following
year, he devoted two years to advanced
study in Great Britain.

He is a 1951 graduate of the Univer-
sity of Toronto, with a B.A.Sc, degree
in civil engineering.

D. A. Slack, jr.E.i.c. has been appoint-
ed division engineer for the Edmundston
division of the Canadian National Rail-
ways Atlantic Region.
Mr. Slack entered the railway service

in 1940 as a messenger in the Communi-
cations department at Sackville. N.B.
He enlisted with the R.C.A.F. in 1943
and at the conclusion of the war re-

turned to the railway; whereupon he
was granted Ieave of absence for pur-
poses of studv.

On graduatins from the Universitv of
New Brunswick in 1950, with a B.Sc.
degree in civil engineering, he was im-
mediately employed as instrumentman
with the C.N.R. at Edmunston.
R. C. Miller, jr.E.i.c. formerly employ-
ed by Prudham Building Supplies Ltd..
Edmonton. has joined Inland Cement
Company Ltd., also of Edmonton.
Mr. Miller. a 1953 graduate of the

University of Alberta, with a B.Sc. de-
gree in civil engineering, has been asso-
ciated with Alexander Con?truction Ltd.,
in Edmonton, as construction engineer,
and the Calgary firm. Larwill Construc-
tion Company.
R. R. Sweet, .Tr.E.i.c, has accepted a
position with the Canada Paper Com-
pany, Windsor Mills. Que., as assistant
mechnnical superintendent.
Previously emploved by Algoma Steel

Corporation Ltd., in Sault Ste. Marie,
Ont., he was, in turn. júnior engineer,

mechanical engineer. then project engi-

neer and sales representative.
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STAL
BACK PRESSURE

TURBO GENERATORS

The uiilization of the expansion of steam between boiler

pressure and process steam pressure through STAL Back-

Pressure Turbo Generators has provided many mills with a

cheap and reliable source of power. The universally accepted

ábility of STAL Turbo Generators to outperform ali others

is indicated by the fact that they are now in use in 43 coun-

tries, including Canada.

Power Station of Celulosa

Argentina, S.A., Rosario,

Argentina, tvith 5 STAL Back-

Pressure Turbo-Generators and 1

STAL Condensing unit.

\

STEAM GENERATING PLANTS

WITH STAL TURBO GENERATORS
HAVE THESE

OUTSTANDING FEATURES

Reliability in service with mini-
mum attention

Superior steam economy at ali

loads

Small space required and ac-
cessible installation

Low weight and cost of founda-
tion

Very quick starting time

STAL Turbo Generators

sold and serviced in Canada by

SWEDISH
GENERAL ELECTRIC

LIMITED
MONTREAL TORONTO
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Even a single visit to one of our branch managers may eliminate many

of your business worries and start you towards greater profits. Our

managers have many solutions so close at hand, they can often find the

answer to business problems in just a few minutes!

The fact is, the branch managers of The Canadian Bank of Commerce

have had years and years of experience in dealing with industrial and

commercial organizations of every sort and size. Problems that seem new

to you, may be ali in a day's work to them.

Even if the manager hasn't an answer for you at his fingertips, he can

quickly contact the men who will supply it from the Bank's generous

supply of experts in every field. They're in touch with business in every

part of Canada and abroad.

Profitable enterprise is based on the teamwork of sound business and

banking organizations like yours and ours. The Canadian Bank of Com-

merce is in business to serve you. See your local branch manager today.
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While in Sault Ste. Marie he served
with 34 Tech Squadron R.C.E.M.E.
Canadian Army Reserve, from 1950 to
1956, having transferred to supplemeu-
tary reserve as a qualified captain, prior
to departure from that city, January,
1956. He had previously held the rank
of lieutenant.

Mr. Sweet is a member of the Asso-
ciai ion of Professional Engineers of
Ontário. He graduated from the Uni-
versity of Saskatchewan in 1949.

Harry F. Burns, jr.E.i.c, has received
an appointment with the staff of A. D.
Margison and Associates Ltd., of Tor-
onto. He will head the traffic section

More than 700 Branches across Canada
B-106

Burns, Jr.E.I.C.

of the firms municipal department, now
engaged jointly, with an American firm,

on the design of the Metropolitan Tor-
onto Expressway.

On graduating in 1950 from the Uni-
versity of Manitoba, where he won the
McKechnie memorial scholarship, Mr.
Burns entered the Winnipeg city engi-

neering department. Two years later he
was named city traffic engineer. In
the war he served with the Royai Cana-
dian Navy on North Atlantic corvette
convoy patrol.

He was elected president of the Cana-
dian Section of the Institute of Traffic

Engineers in 1955; and is a member of
the Association of Professional Engi-
neers of Manitoba.

John Daniels, ji.e.i.c, has gone to
Bolivia where he has accepted a posi-
tion as distribution engineer in La Paz.
fie is with the Bolivian Power Com-
pany, a subsidiary of the International
Power Companv Ltd., of Montreal,
Que.

With Bepco Canada Ltd., in Toronto,
lie was switchgear engineer in 1953, and
has more recentlv been associated with
ECC, Canada Ltd.

Lt. J. G. Forth, R.C.E., Ji .E.i ( .. is now
second-in-command of No. 1 Airborne
Troop, Royai Canadian Engineers which
is the engineering support for the air-

borne component of the Canadian
Army. He is stationed at Calgary.

After graduating from the R.M.C, in
1952 he served a one year tour of dutv
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Number three of a series .... ADVANTAGES OF RAYMOND CONCRETE PILES

uniform bearing capacity

THE COMPLETE

FLEXIBILITY |of Raymond Concrete Piles as

to length permits ali piles to be

driven to a uniform resistance regardless of variations

in depths of bearing soils. Raymond Piles are available

in an endless variety of lengths through combining

step-taper sections of different lengths or joining

step-taper sections with pipe or wood lower sections.

Because the piles are cast-in-place, time is saved (and

cost reduced) by eliminating the driving of test piles

to predetermine lengths, as well as eliminating the

delay due to casting and curing of precast piles.

RAYMOND STEP-TAPER PILES, AVAILABLE IN SUITABLE

LENGTHS, ARE DRIVEN TO UNIFORM RESISTANCE

AND BEARING CAPACITY REGARDLESS OF SOIL CONDITIONS.

CONCRETE

PILE CO., LTD.

77 YORK STREET • TORONTO 1, ONTÁRIO

Branch Offices

1104 HORNBY STREET, VANCOUVER, B. C.

620 CATHCART STREET, MONTREAL, P. Q.

THE SCOPE OF
RAYMOND'S ACTIVITIES . . .

Soil Investigations • Foundation, Bridge,

Harbour and Waterfront Construction
Prestressed Concrete Construction

Cement-Mortar Lining of

Pipelines in Place
oip *



FOR

ACCURACY

AND

DEPEND ABILITY
ORDER ONLY THE CABLES

BEST SUITED TO

YOUR REQUIREMENTS

MANUFACTURERS OF

Bare Copper and Aluminum
Wires and Cables.

Polyethylene, Neoprene and
Braided Covered Weather-
proof Wires and Cables.

Rubber Insulated Wires
and Cables.

"R" "RW-60°: RH-75"
"RWU"

FLAMESEAL Thermoplastic

Wires and Cables

"TF" "TFF" "TW" "TWH"
"TWU"

Rubber Insulated Neoprene
Jackered Traffic Control

Cables.

Teck Cables.

Overhead and Underground
Street Lighting Cables.

Varnished Cambric Insu-

lated Wires and Cables.

Paper Insulated Lead
Covered Cables.

ETC. ETC.

CABLES, CONDUITS,

AND FITTINGS, LTD.
ST. JOHNS, QUE.

Representatives in ali principal

cities across Canada

with the twenty-third Field Squadron

in Korea. In 1953 he attended the

University of Toronto, where he obtain-

ed a B.A.Sc, degree in ohemical engi-

neering the following year. He has since

been on the staff of the Royai Canadian

School of Military Engineering at Camp
Chilliwack, B.C.

Lt. Forth is a member of the Associa-

tion of Professional Engineers of the

Province of Ontário.

J. K. Wood, jr.E.i.c, has accepted a

position with Canadian Industries Lim-

ited, Montreal, as an assistant engineer.

Mr. Wood is a 1949 graduate of the

University of Toronto, with a B.A. Sc.

degree in chemical engineering. Later

he worked with Canadian Kodak Co.

Ltd., in Toronto. The past two years

have been spent in England on an Ath-

lone Fellowship.

H. C. L. Joe, jr.E.i.c, has joined R. A.

Hanright, consulting engineer, in St.

Catharines, Ont., as an electncal engi-

aeer - , u lf

For the past seven and a hall years

he has been design engineer with the

English Electric Company of Canada

Ltd., St. Catharines, in their transfor-

mer, switchgear, motor and industrial

control divisions.

Mr. Joe has represented the English

Electric Company on the Canadian

Electrical Manufactureis Association in-

dustrial control technical committee for

the past three years. He served as an

executive member of the Niagara Penín-

sula Branch of the Institute for three

years, one of which he was secretary-

treasurer. He has also served twice on

the committee for the annual joint

E.I.C.-A.P.E.O. dance for Niagara Pen-

ínsula.

He is a graduate of the University

of Toronto with a B.Sc. degree, class

of '48.

E. H. Clayson, Jr.E.i.c, has accepted

employment with B. F. Goodrich

Chemical Company in Paducah, Ken-

tucky.
Mr. Clayson joined the staff of Dom-

inion Oilcloth and Linoleum Company
in Montreal as development engineer in

1949 and the following year was named
department head of the plasticizer and

special resins unit, which position he

held until his recent apointment.

He graduated from McGill University

in 1949 with a B.Eng. degree in chemi-

cal engineering.

Stuart Lyon, jr.E.i.c, is at Stilfontein,

Transvaal, South Africa, working for

John Laing and Son (S.A.) Pty. Ltd.

of Johannesburg. He is engaged in road

construction.

Mr. Lyon graduated from the Univer-

sity of Toronto with a B.A.Sc, degree

in civil engineering, class of 1954.

D. A. McRae, jr.E.i.c., now holds the

position of vice-president and electrical

engineer in charge of ali electrical con-

struction, with Cemco Inc., industrial

designers and builders, Downey, Cali-

fórnia.

Quite recently, Mr. McRae has been
associated with Adams Electrical Con-
tractors, in Califórnia, and prior to that

time worked with Dominion Steel and
Coal Company, in Sydney, N.S.

He is a graduate of the University of

Manitoba, class of 1948, with a B.Sc.

degree in electrical engineering.

D. R. Francis, Jr.E.i.c, is with the De-
partment of Mineral Resources, Regina,
Sask.

He joined the department of geology,

at the University of Saskatchewan in

1952, having gained a B.Eng. degree
ín geology in 1950, at that university.

Frank G. Oravec, jr.E.i.c, is work-
ing with Atomic Energy of Canada Ltd.

in Chalk River, Ont.
He graduated in 1952 from Queen's

University in mechanical engineering,

and was previously associated with
Montreal Cottons Limited, a branch of

Dominion Textile Company, in Valley-

field, Que., where he was employed in

the standard department as an indus-

trial engineer.

Captain J. F. Clarabut, Jr.E.i.c, is with

the Canadian Army Staff College at

Fort Frontenac in Kingston, Ont. He
was formerly in Quebec City, Que., with

the C.A.R.D.E.
Captain Clarabut graduated in me-

chanical engineering from the University

of Toronto in 1950 and has been at

Valcartier, Que., with the Canadian
Armament and Research Establishment,

and also spent some time in England at

the Military College of Science at

Shrivenham.

Dick Jamieson, jr.E.i.c, is chief metal-

lurgist with Trenton Steel Works Ltd.,

Trenton Industries Ltd., and the East-

ern Car Company, at New Glasgow,

N.S.
In 1954, Mr. Jamieson was a research

fellow at the Ontário Research Founda-
tion in Toronto, and had before that

time been associated with the Dominion
Steel and Coal Corporation in Sydney,
N.S., as júnior metallurgical engineer.

J. T. Denley, jr.E.i.c, has joined the
consulting engineering firm of H. A.

Simons, Ltd., in Vancouver. He is a

design engineer associated with the con-

struction of pulp and paper mills.

A 1949 graduate of the University of

Alberta, he was associated shortly after

E. H. Clayson, Jr.E.I.C.

graduation, with Perforating Guns of

Canada, Ltd., and as a logging engineer

with the Oil and Gas Well Servicing

Company, in Edmonton, Alta.
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250 PAGES- Packed with vital information that you must have to select

the materiais you need. Steel, copper, aluminum — sheets, bars, tubes—
Drummond, McCalTs stocks of materiais for construction and production are

listed in detail for quick and easy reference. Plus— a full section on standards,
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tmmmom,Mcom&ca
67 rue Buade 930 Wellington Street 1100 Caledónia Road 1450 Saskatchewan Avenue

QUEBEC MONTREAL TORONTO WINNIPEG

THE ENGINEERING JOURNAL April, 1956 505 (91)



• PeAAxutall

J. R. Dupuis, jr.E.i.c., has been trans-

{erred by the Aluminum Company of

Canada to McKenzie, British Guiana,
from Arvida, Que., where he served as

electrical engineer. Mr. Dupuis is a

1950 graduate in electrical engineering

from the University of New Brunswick.

R. R. Cheyne, jr.E.I.C, has been trans-

ferred by the Aluminum Company of

Canada to British Guiana where he will

fill the position of assistant mechanical
superintendent of the Demerara Bauxite
Co. Ltd., at Watooka, McKenzie, British

Guiana.
He has, since graduating in mechanical

engineering from the University of Sas-

katchewan, in 1949, been associated with
Shawinigan Chemicals, at Shawinigan
Falis, Que., General Steelwares Ltd., at
London, Ont., and for the past five years
has worked for Aluminum Company of

Canada, recently at Arvida, Que.

E. R. Cleveland, jr.E.i.c, has joined the
Department of Highways, bridge branch,
in Edmonton, Alta., as resident engineer.
He is a 1954 graduate of the University
of Alberta, in civil engineering.

W. Edward Donahue, Jr.E.I.C, has ac-

cepted a position with Intrusion Prepakt
Ltd., of Toronto, at Kemano, B.C.
Mr. Donahue is a 1948 graduate of

the University of New Brunswick in

civil engineering and has previously been
in London, Ont., with the Department of

Public Works of Canada.

B. G. Butler, jr.E.i.c, is in Toronto
with the harbours and rivers engineer-
ing branch of the Department of Public
Works of Canada.
He graduated from the University of

London in 1954 with a B.Sc. degree in

engineering and has since then been em-

ployed as instrumentman with Canadian
National Railways at Senneterre, Que.,
and was design engineer for hydraulic
structures with H. G. Acres and Co.
Ltd. of Niagara Falis, Ont.

Russell H. Smith, jr.E.i.c, was recently

named sales manager of Hyso) (Canada)'
Limited, Toronto, Canadian affiliate of

Houghton Laboratories Inc. of Olean,

N.Y. He was formerly chief sales engi-

neer of Burndy Engineering in Toronto
where he was in charge of salesmen, ad-
vertising and promotion.

Mr. Smith received his B.Sc. degree

in electrical engineering from the Uni-
versity of Manitoba in 1947, and studied

business administration at the Univers-

ity of Toronto. He has also spent some
time with the Canada Cement Com-
pany in Montreal.

Paul F. Karrow, jr.E.i.c, is studying

for a Ph.D. in pleistocene geology and
soil mechanics at the University of

Illinois. Mr. Karrow received a B.S. Sc.

(Geol.) degree from Queen's University

in 1954.

D. C. Patel, jr.E.i.c, who graduated in

1954 from the University of Nebraska
with a degree in electrical engineering is

working as a methods engineer for the

firm of George Angus and Co. Ltd., Oil

Seal Division, Newcastle upon Tyne,
England.

Mr. Patel has for some time been
engaged in post graduate study at the
University of Durham.

George H. Milne, jr.EJ.c, has been
appointed comptroller of Horton Steel

Works Limited in Fort Erie, Ont. He
joined the company three years ago and
has been industrial engineer with the

company prior to his present appoint-
ment.
Mr. Milne received a commerce de-

gree from McGill University and then
his bachelor's degree in mechanical engi-

R. H. Smith, jr.E.I.C.

neering in 1953. He became a chartered
accountant in 1954.

He is a member of the Association of

Professional Engineers of Ontário and
of the Corporation of Professional Engi-
neers of Quebec; a member of tne

American Society of Mechanical Engi-
neers, and of the Institute of Chartered
Accountants of Ontário and Quebec and
the Dominion Institute.

R. P. Fillmore, jr.E.I.C, has been trans-

ferred from Ottawa to North Bay, Ont.,

with the Department of Public Works.
Mr. Fillmore has been associated with

the department since 1952 and was form-
erly with the forests and scientific Ser-

vices of the topographical survey, De-
partment of Mines and Resources,

Ottawa.

He is a 1949 graduate of the Uni-

versity of New Brunswick in civil

engineering.

Rolland Marcotte, jr.E.I.C, is a project

engineer with Hydro-Quebec, at Mont-
real. He was formerly in Longueuil,

Que., with the Stowell Screw Co. Ltd., in

the position of assistant to the chief

engineer.

Mr. Marcotte is a 1951 graduate of

the Ecole Polytechnique in civil engi-

neering.

Arthur Denis, jr.E.I.C, is now with the

Square 'D' Company Ltd., of Canada.
Montreal, Que., as field engineer.

He received a degree in electrical and
mechanical engineering in 1953 from the

Ecole Polytechnique, Montreal.

C. M. Goodrich, s.e.i.c, is now with the

Peace River Oil and Pipeline Company
at Valleyview, Alta.

Mr. Goodrich graduated from the

University of Saskatchewan last yeai

with a B.Sc. degree in mechanical engi-

neering, and then was employed as a

mechanical engineer with Canadian Gull

Pipe Line Company, in Edmonton.

Gerald A. 0'Brien, S.E.I.C., has accepted

a position in Quebec City with North-

eastern Paper Products Limited.

Since his graduation as a mechanical
engineer from the University of New
Brunswick, class of 1955, Mr. 0'Brien

has been active as a research engineer

for Anglo-Newfoundland Development
Co. Ltd., Grand Falis. Newfoundland.

NATION-WIDE SERVICE IN

subsurfi
explor*
• SOIL SAMPLING

• FOUNDATION TESTING

PRESSURE
)

PIEZOMETER
\

PERCOLATION )

CORE DRILLING

i GROUTING

TESTS

* Over 200,000 ft. of

successful test work

throughout Canada.

" v '

1
B0YIESBR0S
ORIIMNG COMPANY LTD..

VANC0UVER, CANADA r

Vedem Equipmenl and Experienced Crews at MONCTON, NORANDA,

KIRKLAND LAKE, PORT ARTHUR, EDMONTON and VANCOUVER

buildings

tunnels

wharfs

hydro

projeets
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(o QUEBEC HYDRO

VBERSIMIS

The mighty Bersimis Development ranks with Kitimat,

Kemano and the Seaway as achievements which

have changed the face of Canada and promoted

important beneflts for millions of Canadians. The

Quebec Hydro-Electric commission is to be commen-

ded for conceiving and implementing this broad

undertaking.

We feel prívileged to have supplied essential

equipment for underground placing of vast

quantities of concrefe and, on the surface,

pneumatic conveying equipment for the

unloading, transfer and storage of vital

bulk cement.

Exclusive Canadian Distributors for:

PRESS-WELD CONCRETE PLACERS
FULLER PNEUMATIC SYSTEMS

HEAD OFFICE: 6373 Cote de Liesse, Montreal

structron

SALES RENTAL SERVICE PARTS
Other Officet at: HALIFAX • MORRISBURG • TORONTO
LONDON • WINNIPEG • REGINA • CALGARY . EDMONTON . VANCOUVER
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Activities oi* the Forty-seven Branches of the Institute

and

abstracts of papers presented at their meetings

Amherst

W. G. MlLLER, jr.E.I.C.

Secretary-Treasurer

General Meeting

The Amherst District Branch met
February 17, 1956 in the Amherst Hotel

for a dinner and general business meet-
ing. The meeting was under the chair-

manship of Charles Archibald. Reports
were read from various committees and
a full agenda of new business matters

were dealt with.

Belleville

J. A. Grant, m.e.i.c.

Secretary-Treasurer

J. Rywak is Guest Speaker

The regular monthly general meeting
of the Belleville Branch was held on
March 12, 1956. This was the sixth meet-
ing of the 1955-56 season and approxi-

mately 25 members and guests attended.

The speaker was J. Rywak who read

a paper on "Automatic Digital Com-
puters". Mr. Rywak has recently re-

turned from a nine-month assignment
on loan to Defence Research Board, Ot-
tawa, where he was engaged in research

work associated with the digital com-
putei'. Mr. Rywak's talk dealt with the

distinguishing features of the various

forms of automatic computation anil

with analysis of digital techniques.

The speaker was introduced by W.
Benger and thanked by E. Flinn.

Refreshments were served at the close

of the meeting.

Cornwall

L. H. Snelgrove, m.e.i.c.

Secretary-Treasurer

V. A. Harrison, m.e.i.c.

Branch News Editor

President's Annual Visit

Wednesday, February 22, 1956, was the

date of the presidenta annual visit to

the Cornwall Branch. Dr. Heartz, ac-

companied by E. C. Luke, acting for

Dr. Austin Wright, met with the Branch

executive for an enjoyable luncheon and
.•-ubsequent business session.

Dr. Heartz, Mr. Luke and members
of the executive then proceeded to the
main administration office of the On-
tário Hydro's St. Lawrence power pro-
ject. Gordon Mitchell, project director,

after explaining details of the power
project and the Longue Sault section of
the St. Lawrence Seaway, conducted the
group on a most interesting tour of the
project. The group was also accompanied
by W. M. Hogg, field project engineer.

Mrs. Heartz, accompanied by wives
of the Branch executive, also enjoyed
a separate post luncheon tour of part

of the power project, including a visit

to Hydro's newly constructed hospital.

Canadas ISeed for Engineers

In the evening, Dr. and Mrs. Heartz,
Mr. and Mrs. Gordon Mitchell and Mr.
and Mrs. Drummond Giles, attended a
mo.-t enjoyable dinner dance at the
Cornwall Golf and Country Club. Later,
Dr. Heartz in addre-sing Branch mem-
bers. stressed the present and growing
need for more engineers to keep pace
with Canada's expanding economy. He
also emphasized the desirability of e.->

tablishing more technical centres for

tvaining suitable assisfants for engineers.
Tnese, he stated, were required in the
ratio of about three technicians per en-
gineer and would result in the more
effective utilization of engineering skills.

A further system of obtaining a relative-

ly small percentage of more highly
qualified graduates to meet with in-

creasingly difficult technical problems
was also advocated by President Heartz.
Dr. Heartz, who had been introduced

by Drummond Giles, was thanked by
Gordon Mitchell.

Fredericton

O. I. LOGUE, M.E.I.C,

Secretary-Treasurer

N. E. Donahoe, JI.E.I.C.

Branch Neivs Editor

Joint Meeting at Officers' Mess

Brigadier J. R. B. Jones, officer com-
manding of the N.B. Military Area, was
chairman at a joint meeting of the Mili-
tary Engineers Association of Canada
and the Fredericton Branch of the En-
gineering Institute of Canada, held in

the Officers' Mess, N.B. Army Area
Headquarters in Fredericton on Febru-
ary 20, 1956.

H. F. Peters, federal supervising engineer for Nova Scotia on the Trans-Canada
Ilighway, addressed members of the llalifax Branch at their December meeting
on the progress and the problems encountered in highway constriiction. Seated
by Mr. Peters (insert) is W. A. Deveraeux, chairman of the Branch.
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TO THE HYDRO-QUEBEC
AND THE CONTRACTORS
WHO ARE BRINGING THE

BERSIMIS PROJECT
TO COMPLETION

The Engineers of Hydro-Quebec, together with the
Engineers of Atlas Construction Co. Ltd., Angus
Robertson Limited, Cartier Construction Ltd.,

Dufresne Construction Co. Ltd., Komo Construction
Co. Ltd., and B. Perini &. Sons (Canada) Ltd.

have co-operated in a modern miracle in Quebec's
north country.

JOY equipment has been employed in ali phases of
this huge project, and has again demonstrated its

rugged strength and versatility.

For the construction of the dams, TM-500 tractor-

tnounted Blast Hole Drills were used for quarrying
fill. In the 8.5 miles of tunnel which had to be driven,

the TM-500 Drill jumbo-mounted was used for burn
cuts, and LBM-47 Airleg Drills and SLB-47 Stopers

were also used. JOY AF-111 Hoists were used on
turn plates, to turn the trucks carrying the muck
from the face. Tunnel and jumbo lighting was
sectionalized with JOY String-A-Lite installations.

Electrical power distribution throughout the tunnel
was sectionalized with JOY Connectors, and main-
tained with cable vulcanizers, and the entire tunnel

system was ventilated withJOY Axivane Fans.

For any project, large or small, JOY Construction
equipment pays dividends in time and money saved.

Consult your nearestJOY Office for full information.

Series 1000

AXIVANE FAN
s ta nd o rd

for tunnel
ventilation.

One of several

TM-500's used

in quarry work

to produce fill

for the dams.

JOY MANUFACTURING COMPANY (CANADA) LIMITED
Head Office and Works: GALT, ONTÁRIO

BERSIMIS SERVICED BY

FRONTENAC EQUIPMENT COMPANY
360 MONTEE DE LIESSE, VILLE ST. LAURENT, MONTREAL 9, P.O.
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• Branch News

The meeting began with the presenta-

tion of the "Royai Canadian Engineers
Book of Remembrance" to the Engineer-
ing Department of the University of

New Brunswick. The book, which con-
tains the names of ali the members of

the Royai Canadian Engineers who were
killed in the Second World War, was
presented by Major Garnett, chairman
of the Military Engineers Association

of Canada to Major Gillespie of Uni-
versity of New Brunswick.

Brigadier Jones next presented Officer

Commanding L. D. Richards with a mili-

tary scholarship. This scholarship is pre-

sented to a worthy sénior student and
a member of the C.O.T.C. or R.O.T.P.
at each university in Canada.

G. L. Wiggs Describes Gagetown
Heating

Professor H. MacFarlane next intro-

duced G. Lorne Wiggs, sénior member
of the firm of Wiggs, Walford, Frost and
Lindsay, and president of the Corpora-
tion of Professional Engineers of Que-
bec. Mr. Wiggs is one of the leading
authorities in North America in radiant
heating and cooling, air conditioning and
high temperature water heating, the last

being well illustrated in his talk at this

meeting.

The subject of Mr. Wiggs' speech was
"The Central Heating Plant and Heat
Distribution at Camp Gagetown, N.B."

Briefly, Mr. Wiggs informed his

audience of the vastness of the Camp
Gagetown project, illustrating the áreas
to be served and, as a result, the tre-

mendous quantity of heat to be supplied.

He indicated the problems arising on
such a project and the methods used
by his firm to combat these problems.
A history and explanation of this method
of supplying heat was given and further
illustrated by an explanation of the
plant which is being built at Camp
Gagetown.

After, both Associations enjoyed the
hospitality of the Officers' Mess which
provided a chicken dinner for those
present.

Town Planning Panei

On March 20, 1956, the Fredericton
Branch held a supper meeting at the
Students' Centre of the University of

New Brunswick.
After the supper Prof. H. W. McFar-

lane was moderator for a panei discus-
sion on "Town Planning". Members of
the panei were : D. Johnson, provincial
architect and chairman of the Freder-
icton Town Planning Commission; L.
Mercereau of the Department of Na-
tional Defence and closely associated
with town planning for Oromocto, N.B.;
H. Marshall of the N.B.E.P.C. and
member of the Provincial Planning
Board; and D. McN. Lowe of Defence
Construction (1951) Ltd. who has been
closely associated with town planning

in England as well as Canada.
The discussion was opened by Mr.

Johnson who explained the purpose of

town planning and the problems which
arise in striving to obtain a well-planned

town.

Mr. Mercereau next spoke on traffie

directions in planned towns, the strate-

gic location of neighbourhoods and busi-

ness sections and the planning of a

network of roads to avoid congested

traffie, the design of roads to eliminate

speeding. He used the town of Oromoc-
to, location of the permanent married

quarters for the Army at Camp Gage-
town, as an illustration of well planned
traffie direction.

Mr. Marshall spoke from a property

owner's point of view, of the rights of

the property owner as well as of the

responsibilities which he owes to his

community in aid of town planning.

Finally, Mr. Lowe compared the type

of planned town such as Oromocto with

the gradually expanding town. He spoke

of the ever increasing demand in the

services for such a town under gradual

expansion and the results of overloading

these services. Also Mr. Lowe discussed

the "garden cities" of England and Scot-

land, the ideal town? of 50.000 which

are considered the most efficient types of

town from both the planner's and the

dweller's point of view.

An interesting discussion followed.

Conclusions reacheH were that there

should be more co-operation between

town and province; that the public has

not been exposed enough to town plan-

ning but that advertising of town plan-

ning is up to the town planning com-
mission.

GROUTING
and

GUXITIXG

on the

BERSIMIS
POWER DEVELOPMENT

was executed by

C0NCRETE REPAIRS & WATERPROOFING
m LIMITED =====

Tel. MO-3-3558 128 Ste. Anne Blvd.

Quebec 5, P.Q.

"Of serv/ce fo industry

for over twenty years"
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The underground power house of fhe Bersimis Power Development. This cavem " 565
feel long, 65 feel wide and 80 feel hígh. II houses eighl Francis turbines—fifty-fi'* feel

aparl—eoch raled at 150,000 h.p. under a 785-foof head al 277 r.p.m. The power

house was conslrucled by Dufresne Ingineering Qompany limíled,

HEARTIEST CONGRATULATIONS to Quebec Hydro-Electric

Commission on the compietion of the Bersimis Power

Development.

This Company is proud of its part in this great engineering

feat. We constructed the power house, excavated the

tailrace open cut, supplied the mixed concrete for lining ali

tunnels and were responsible for the maintenance and

operation of ali machinery and equipment during the

entire period of construction.

1832 Pie IX Blvd. Montreal 4, Que.
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• Branch News

Halifax

W. D. PlPPY, M.E.I.C,

Secretary-Treasurer

F. H. Trbmain, M.E.I.C,

Branch News Editor

H. F. Peters Speaks on T.-C. Highway

The regular December meeting of the

Halifax Branch was held in the main
showroom of the Wm. Stairs, Son and
Morrow new plant on Kempt Road,
Halifax, N.S. Over 125 members at-

tended.
,

H. F. Peters, federal supervising en-

gineer for Nova Scotia on the Trans-

Canada Highway. was the guest speaker.

Mr. Peters outlined the progress made
(

on the Trans-Canada highway and some
'

of the problems encountered. His ad-

dress was of great interest to the large

number attending and was illustrated

by slides. A film entitled "Roadblock''
was also shown and much enjoyed
Members were taken on a tour of the

new plant and saw some of the largest

and latest models of earth moving ma-
chinerv.

Hamilton

F. A. Barnard, jr.E.i.c,

Secretary-Treasurer

Ross R. Packer, jr.E.i.c,

Branch News Editor

Hon. R. H. Winters Addresses Branch

Guest speaker at the annual meeting
of the Hamilton Branch in February
was lhe Honourable R. H. Winters who
spoke on "The Place of the Trans-
Canada Highway in the Story of Cana-
dian Communications."
Canada's Minister of Public Works

was introduced by Mr. Cooch.
"The history of Canada," Mr. Winters

said, "has been shaped by the develop-
ment of Communications perhaps more
than by any other single factor; our
growth has from the first been intcr-
woven with the story of the develop-
ment of water, rail. road and air trans-
portation. Step by step, a web of Com-
munications has been built across th is

country and economic development has
followed. By boat, train, motor and
airplane, we Canadians have linked our
communities, opened the way to our
resources and stimulated our economy.
Postal services, telephone, telegraphs,
radio, news agencies and now television.
have brought us closer together and
have helped to interpret Canada to
Canadians. This story is constantly

being extended: at this very moment
in fact, by great projects quite worthy
to take their place with the episodes

of the past.

"The St. Lawrence Seaway, the pro-
posed Trans-Canada Pipeline, the Trans-
Canada Highway — ali these now are

underway or planned; ali of them fit

into the broad perspective of Canada's
eternal struggle with her environment;
of the conquest of her space."

Mr. Winters, responsible federally for

one of these three—the Trans-Canada
Highway, said "the movement of popu-
lation and trade first followed the water-
ways, then expanded westward along
the line of the railway. A network of

roads spread out between cities and
towns and became important for long-

distance travei with the coming of the
automobile age. Finally the invention
of the airplane enabled Canadians to

develop the mineral wealth of our north-
ern lands, and to bring our cities closer

together through speed."
To ali these, he said, we have mean-

while added the other forms of Com-
munications. We have linked our coasls
and our communities by telephone.
Through such agencies as the C.B.C, m
the fields of radio and television, the

Canadian Press in news-gathering, the

Canadian National and Canadian Paci-

fic Telegraphs in the field of telecom-

munications, we have brought our peo-

ANGLO-CANADIAN
PULP AND PAPER MILLS, LIMITED

Quebec, P.Q.

Power Corporation of Canada
LI MITED

355 ST. JAMES STREET WEST - MONTREAL, QUE.

Engineering and Gonstruction

Division

Industrial Plants

Hydro-Electric Developments

Thermal Power Plants

SURVEYS • REPORTS • DESIGN • CONSTRUCTION • FINANCING

Congratulations, Quebec Hydro-Elecfric Commission

on the completion ofthe Bersimis Power Development

!

For that greot engineering feat it was our privilege to

make surveys of the high water line for the Lac Casse

Reservoir and to calculate, by means of ground survey,

the area cleared by slashing method, in a comprised

25,000 acre area. We completed a road tracing and we

are currently preparing a technical descripton of a

certain area for the Commission.

FOREST ENGINEERS QUEBEC LAN D SURVEYOR

23 Est, Rue Racine, Chicoutimi, P.Q.
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FOR A BIG
IOB

COMPANY LTD

This dipper stands out in

ry company . . . for size, performance,

workmanship.

It had good company on the Hydro

Quebec Bersimis job. Government

and Labor, Engineers and Management,

Materials and Machines — a big job being

well done by a big team!

Don't you like being on a big team?

We at Joliette like it. We are proud to have

supplied the Manganese Steel Castings

used at Bersimis.

On tough jobs — whether big or small — you

get more work out of Joliette-Amsco Castings —
made from "The Toughest Steel Known"
superior designs.

JOLIETTE STEEL DIVISION
FOUNDRY: JOLIETTE, QUE. SALES OFFICES: MONTREAL, QUE.

Manufacli in Canado of ÍAMSCQj Mongonese Steel Coslings
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Overseas Instruments

of Canada

specializing in imports of advanced
precision instruments for

the engineer

Flatlead Droff/ng Pencils, Opiical Plani-

meters, Integrators, Survey Instruments,

OTT Waíer Gauges and Currentmeters,

AKA Pocket Microscopes up to 1 20x.

119 Earl Street, Kingston, Ont.

P.O. Box 483, Ph. 4911

• Branch News
pie together and helped to make them
one.

The fact that this is an aeronautical

age does not mean that Canadas water-
ways have lost their significance or that

the railways have become obsolete or

that roads are no longer necessary.

Under our constitution, he said, roads
are normally considered to be a pro-

vincial responsibility. But since 1919
the federal government has shouldered
part of the financial burden for road-
building. For six years now provincial

and federal authorities have been work-

ing together on the task of completing

a 5,000 mile highway from St. John's

to Victoria.

Trans-Canada Highway in 1960

"Nine provincial governments signed

agreements with the federal government
to complete their share of this project

by December 9, 1956," he said. "But
progress has been slower than we had
hoped. At the end of 1955, just one year

away from the anticipated completion

date, about one-third of the total mile-

age remains unpaved and for some 250

miles of the route there is no highway
of any kind. However, we have re-

examined the problem and devised a

new formula providing for increased

federal assistance. It is designed par-

ticularly to close the gaps and we now
expect to see the highway a completed
reality by the end of 1960.

"The engineering tasks have been
stupendous. Muskeg, the old C.P.R.
enemy, has been an important diffioulty

in Northern Ontário as it has been in

Newfoundland and elsewhere. A wide,

marshy tract full of dead trees, leaves
and debris must be excavated before

a stable foundation can be laid, and in

some places it goes as deep as 50 feet.

Then there is the prairie "gumbo"—the
treacherous, heavy clay soil covering 25

to 30 per cent of the route in this area.

It requires the use of reinforced con-
crete and other special techniques. And
in British Columbia the roadbuilding
crews have literally had to move moun-
tains.

The Animal Meeting

MONTREAL
MAY 23 - 25, 1956

The program is on Page 437

of this issue

Engineering Work Hazardous

"Work is hazardous in the extreme in

the Fraser Canyon and the Kicking

Horse Canyon, where hard-rock mineis

blast away the mountain wall 500 to

1,000 feet above a turbulent river, and

land slides are frequent. Since in most

places the railway runs below the new
highway, great care must be taken to

protect the tracks and tons of rubble

must be carried away. In one nine-mile

stretch between Field and Golden two

million tons of rock and an equal

amount of dirt have been moved. by

means of 5,000 tons of explosives. The
cost of construction in this area is esti-

mated at $1 million a mile and one

half-mile stretch has cost $1,500,000.

The various stages in our story of

Communications, Mr. Winters said. have

each made their contributions to Cana-

dian development. There could hardly

have been a Canada without them. The
Trans-Canada Highway is part of this

story and part of the eternal job of

nation-building. It is by no means un-

to

QUEBEC HYDRO-ELECTRIC

COMMISSION
on the construction of

the

BERSIMIS DEVELOPMENT

We are proud of our contribution to

the Bersimis project which included

surrender of essential dam sites, con-

struction of access roads, clearing of

dom sites, flooded áreas, gravei pits

and transmission lines, construction

of camps and transportation of equip-

ment and supplies.

PRICE BROTHERS & COMPANY
LIMITED

Quebec 4,

P.Q.

BERSIMIS POWER DEVELOPMENT
We supplied the following machine tools

to Quebec Hydro-Electric Commission

PELS
Combination Punch, Shear, Cropper and Notcher

ROCKFORD
Openside Shaper — Engine Lathe

J. H. RYDER MACHINERY COMPANY
8455 Decaiie Blvd. Montreal, Que.

17,400
COPIES OF
THIS ISSUE

PRIXTED
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QUEBEC HYDRO-ELECTRIC COMMISSION USES EIMC0 105 TRACTOR-EXCAVATORS

ON BERSIMIS PROJECT

The Quebec Hydro-Electric Commission supplied to

the contractors on the huge Bersimis project, several

Eimco 105 Tractor-Excavators as the most efficient

machines available for certain phases of this job.

Contractors used the Eimco 1 05's wherv working on
the penstocks at the powerhouse, on loading out

blasted rock at the diversion tunnel, in mucking in the

intake shafts, when assisting in the cleanup of the

main tunnel, in loading aggregate from the quarries

and in doing numerous other jobs including, (as

shown above) the takeup of the bottom in the main
tunnel.

The main tunnel bore at Bersimis is approximately
7 miles long and excavated diameter was approxi-

mately 45 feet. The intake shaft on the Diversion

tunnel was approximately 32 feet in diameter by 120
feet deep. The Bersimis project is scheduled to gen-

erate power by July or August of 1956.

The contractors on this project have worked steadily

in the face of adverse weather conditions to bring
this great work to completion at an early date. Eimco
extends its heartiest congratulations on a job well

done.

Eimco 105 Tractor-Excavators are at work through-
out the world on Hydro-Electric Development projects,

mines, roadbuilding, stockpile loading, pits and quar-
ries and many other rough jobs. In many cases the

105 is the only production equipment on the job

—

because the dependability of the Eimco Tractor-

Excavator is a well known and proven fact.

If you have not become familiar with the 105 Eimco,

either as a tractor, bulldozer or excavator, you will

want to have Eimco send you complete information
at once. Just write them telling them the job you have
to do. You'11 find, as many others have, that Eimcos
will do the job faster, cheaper and better.

THE EIMCO CORPORATION
Salt Lake City, Utah-U.S.A. • Export Offices: Eimco Bldg., 52 South St., New York City

New York, N. Y. Chicago, III. San Francisco, Colif. El Pato, Tex. Birmingham, Ala. Duluth, Minn. Kellogg, Ida. Baltimore, Md. Pittsburgh, Pa. Seattle, Wash.
Patadena, Calif. Houston, Toxas Vancouvor, B. C. London, England Gatethoad, England Paris, Franco Milan, Italy Johannesburg, South Africa

8/9?
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Members from Smiths Falis, Perth, Lanark, Merrickville and Cardinal, attend
a recent dinner meeting of the Institute held for the first time in Smiths Falis
on February 29. Left to right, seated, W. G. Cooke, W. L. Dickson, R. H. Wallace,
chairman, Brockville Branch; Robert Marshall, J. G. MacLaurin and L. F.
Grant. Left to right, standing, F. Trewartha, K. R. Bullock, T. W. Reade,
F. R. V. Billie, C. S. Dinsmore, W.. N. Simmons, J. G. Kerfoot, vice-chairman,
Brockville Branch, R. M. Powell, and F. Walsh.

• Branch News

fair to compare it with the greatest
of our transportation achievements of
the past.

Mr. Winters was thanked for his in-

formative talk by Hamilton Branch
councillor, N. A. Eager.
During this meeting also, the minutes

of the last annual meeting were read
and adopted. These showed that Branch
membership had increased from 465 to
474 over last year. Two Life member-
ships were announced: those of H. G.
Bertram and J. Stodard. In addition,
the 1955 Student and Júnior Papers
Night prizes were presented; and Bill

Filer, director of the Professional Devel-
opment Program, spoke of the success
of the program and described the annual
Employers' Night.
Chairman F. E. Milne introduced the

new chairman, J. J. Kelly, and the mem-
bers of the new executive after which
D. Annan expressed the appreciation of
the Branch of the work of the 1955
executive.

Employers' Night

The annual Employers' Night spon-
sored by the Professional Development
group of the Hamilton Branch took
place in February.

J. J. Kelly, chairman of the Hamil-
ton Branch, introduced W. Filer, direc-
tor of the Professional Development
Program, who outlined the history of
the program and its objectives. The
treasurer then reported a small surplus.
After the treasurer's report, the Nom-
inating Committee announced the new
executive which was elected unani-
mously. H. Hone, the newly elected
program director, was then introduced.
He referred to the need of assistance on
the part of employers of engineers in
Hamilton, after which G. Scheinder re-
ported on the progress of the Consti-
tution Committee.

G. E. Miller is Guest Speaker
The guest speaker, G. E. Miller, chief

engineer, maintenance of way, for the
Eastern region of Canadian Pacific Rail-
ways, was introduced by the chairman.
Mr. Miller's subject was "Transporta-
tion is Important".
He said he was pleased to address a

group of young engineers interested in
broadening their perspective on topics
outside their own particular fields, and

The Canadian Standards Âssociation
(National Research Building, Ottawa).
The 29th annual meeting will be held
on Friday, June 8, 1956, at the Nova
Scotian Hotel, Halifax, N.S.

American Society of Civil Engineers
(33 West 39th St., New York 18, N.Y.)
has arranged a symposium on arch dams
to be held as part of the summer meet-
ing of the Society at the University of
Tennessee in Knoxville, Tenn., June 4-9
1956.

Fifteen papers reviewing a wide scope
of experience will be presented. Civil
Engineering will announce the avail-
ability of papers, and discussions will
be welcomed by the Symposium Com-

to their employers who are interested

in the professional development of

engineers.

Among the various problems facing

engineers in industry today is the major
one of transportation. In his talk Mr.
Miller emphasized the dependability of

railway transportation throughout the
year. Canada as a country, he said, has
been developed first, by water routes,

then by land, and finally, by rail. This
particular sequence has now changed.
however, with exploration by air, fol-

lowed by the laying of railroads. and
finally, and if economical, the building
of highways.
Mr. Miller illustrated railroad build-

ing in Canada by means of a series of
scenic slides.

,

Ottawa

W. V. Morris, m.e.i.c,

Secretary-Treasurer

Carl B. Crawford, jr.E.i.c.,

Branch News Editor

Yukon River Watershed

The power development that is taking
place in the Canadian Northwest was
described to the members of the Ottawa
Branch on February 23 by J. M. Wardle
of Northwest Power Industries. Mr.
Wardle outlined the preliminary work
of the last three years which resulted
in the decision to spend $800.000,000

mittee chairman R. E. Glover, 193P

South Lincoln Street, Denver, Col.

•
Institution of Production Engineers
(10 Chesterfield Street, London W-l).
The production exhibition, Olympia,
London, England, May 23-31, 1956, has
for its purpose to provide technical

information on ways in which British

goods can be improved in quality and
quantity and to demonstrate the re-

search effort and production techniques.
The production conference of the

Institution will be held simultaneously.
The organizers (Andrv Montgomery

Limited, 32 Millbank, London, S.W. 1,

invite Canadian visitors to the exhibi-

tion.

over the next 15 years for the develop-
ment of nearly 5,000,000 horsepower.

Canadian Development
Mr. Wardle recalled the application

in 1947 of the Aluminum Company of

America for permission to develop 1,-

500.000 horsepower on the Yukon River.

This resulted in the decision in 1950 by
the Canadian Government to establish

a policy that ali power developed on
Canadian Waterways was to he devel-
oped by Canada herself. Northwest
Power Industries, an organization formed
jointly by Ventures Limited, Frobisher
and Quebec Metallurgical Industries, in-

vestigated ali rivers in the Northwest
area to establish the best method of

power development. Many factors had
to be studied such as water storage,

flooding of communities, sale of power,
construction and operating difficulties

and potential competition from atomic
energy.
A satisfactory solution of each of these

problems together with the known in-

creasing demand for power re.<ulted in

the decision to proceed with the devel-
opment. Water is to be obtained for the

development of power by reversing flow

in the Yukon River and by diversion
of other river and lake svstems to create

a large storage to supply water to a

tunnel emptying into a deep mountain
valle3r which will result in a head great-

er than 1,000 feet.

We are Proud of Our Part

in the

BERSIMIS POWER

DEVELOPMENT PROJECT

T. E. LAROCQUE
Diamond Drilling Company Limited

Val d'Or, Que.

News of Other Societies
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Labrieville, Que., photographed from the air, October 9, 1955.
(Photograph — courtesy of Quebec Hydro -Electric Commission)

CONGRATULATIONS TO THE MEMBERS AND OFFICERS of the

QUEBEC HYDRO-ELECTRIC COMMISSION

for the success of their great

BERSIMIS POWER DEVELOPMENT
to which we proudly contributed

The general contract for the camp and townsite of Labrieville and

for the construction of the Forestville Wharf was performed by

this Company.

KOMO CONSTRUCTION LIMITED
GENERAL CONTRACTORS

1500 ST. VALLIER, STREET W.
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Our warmest congratulations

to the

QUEBEC HYDRO -ELECTRIC

COMMISSION

and

their Chief Engineer,

F. P. ROUSSEAU, M.E.I.C

on the completion of the Ber-

simis Power Project — an
outstanding contribution to

Canada s economic structure

and her international

prestige!

LUNDBERG EXPLORATIONS LTD.

Seismic Survey

96 Eglinton Avenue East

Toronto Ontário

• Branch News

Moderate Temperature
Mr. Wardle explained that due to the

Japanese current the weather at the
power development site is not extreme.
He quoted figures to show that the mean
monthly temperature was only a few
degrees colder than Ottawa during win-
ter and correspondingly only slightly

cooler than Ottawa in summer. The
lowest temperature ever recorded at the
site is —27 °F.

Industrial Site Planned
An industrial site for the use of power

is to be created just inside Canada on
an inlet through the Alaska Panhandle.
Mr. Wardle illustrated the economics of
establishing an industrial site in this

area by pointing out that it was possible
to bring ore a distance of nearly 6,000
miles to the site for about $3 a ton.

When this figure is compared to the
market value of certain metais which
require great power consumption for
their purification, it is apparent that it

would be económica! to process raw
ores in this remote region of Canada.

Dean R. E. Jamieson is Speaker
At a luncheon meeting of the Ottawa

Branch on December 8, Dean R. E.
Jamieson of the faculty of engineering,
McGill University, outlined some of the
problems which are accompanying the
increasing enrolment in engineering at

Canadian universities. He reminded the

audience that the present total univer-

sity registration in Canada of 67,000

students is expected to increase by 31 per
cent within five years and by 92 per

cent in ten years. The engineering enrol-

ment is expected to increase similarly.

Dean Jamieson pointed out that enrol-

ment had increased threefold since

World War II with only minor increases

in teaching facilities.

Defends Academic Standards

In defending the high academic stan-

dards which are maintained at Canadian
universities, Dean Jamieson outlined a

study of the individual performance of

the students of two classes which had
graduated from McGill : the first class

of the World War I period and the
second class of the World War II period.

By comparative figures, he showed that

the later group had faired academically
as well or better than the earlier group.
Therefore he recommended that further

restrictions on entry to universities

should not be imposed except as a last

resort. Further he argued against any
increase in student fees in an attempt
to restrict entry.

Relief of Engineering Facilities

Dean Jamieson presented two ideas

for the relief of the present engineering
facilities at Canadian universities which
must be doubled by the fali of 1964.

First he recommended that the so-called

"feeder" engineering schools be given
increased support and secondly, that
much greater financial support be given
to the degree-granting universities. Dean

Jamieson thought that the required

financial support would be obtained with

the backing of informed public opinion
and he called upon the professional or-

ganizations to foster this development.
This luncheon was sponsored by tho

to the

QUEBEC HYDRO-ELECTRIC COMMISSION
for their achievement on the

BERSIMIS POWER DEVELOPMENT
for which we completed the

GRASS SEEDING, SODDING and LANDSCAPING

INTERNATIONAL MECHANIZED SEEDING CO. LTD.
SHAWINIGAN FALLS, QUE., CANADA

P.O. BOX 58 TEL. 6621
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RCA\k TOl í

Builds Canada's

Longest Private Commercial

Microwave System!

Hydro-Québet s BERSIMIS Project

Quebec Hydro-Electric Commission will control its Bersimis power houses by Canadas
longest private commercial microwave system supplied by RCA Victor Company, Ltd.

Beauharnois and Montreal will be linked by this microwave system with the new power
rlevelopment on the Bersimis River more than 440 miles away. Operation will start September
lst, 1956 to coincide with the commencement of operation of the first power house.

The microwave system operates in the 2,000 Mc. radio frequency band, has 15 stations,

carrying 20 voice, 18 telemetering, 3 load frequency control circuits and 2 teletype circuits,

ultimate capacity 36 voice circuits. The system is supplied on a turn-key basis to include

buildings, towers, antennas, transmission lines, power supply units, fences and access roads.

It will also feature complete UHF radio coverage for about 30 -mobile radio equipped
maintenanee vehicles.

RCA Microwave Systems, like the Bersimis project, are engineered to carry the following

circuits:

FACSIMIIE SWITCHBO ARD PRIVATE LINE

They are available for 12, 24 or 30 voice circuits

in the 150, 450, 950 or 2,000 Mc. bands and up
to 90 voice circuits in the 2,000 Mc. band. Such
systems have been engineered by RCA Victor

Company, Ltd. for Alberta Government Tele-

phones, B.C. Electric Company, Ltd., B.C.

Public Works, Calgary Power Company, Cana-
dian Pacific Railway Company, Canadian West-

For furfher information on RCA radio relay system please contact

Engineering Products Department,

RCA VICTOR COMPANY,

PARTY LINE TELETYPE

ern Natural Gas Company, North Western
Utilities Limited, Ontário Hydro-Electric Power
Commission and Royai Canadian Air Force.

Radio Corporation of America, RCA Victor s

associated company has engineered 93 radio

relay systems in the U.S.A. and eleven countries

throughout the world with a total of almost one
niillion circuit miles.

LTD.
1050 Lacasse Street, Montreal, Que.
Telephone: Montreal — WEIlington 7SS1
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Júnior Section of the Ottawa Branch
The speaker was introduced by A. H.
Graves, chairman of the Júnior Section
and thanked by S. G. Frost.

Sudbury

H. M. Whittles, jr.E.i.c,

Secretary-Treasu re r

H. C. Coffin. jr.E.I.C,

Branch News Editor

Application of Nuclear Energy
The regular monthly meeting of the

Sudbury Branch was held at the Granite
Club on Thursday March 8, 1956.

"The Application of Nuclear Energy"
was the subject of an interesting lecture

given to 35 members and guests by J.

E. Matthew of the nuclear power divi-

sion, Canadian General Electric. Com-
pany.

JSPD Plant Construction

Early in 1954, a study was begun on
the feasibility of developing economical
nuclear power in Canada. Following
completion of the preliminary design
study, Atomic Energy of Canada Limit-
ed, the Canadian General Electric Com-
pany and Ontário Hydro agreed to

undertake the design and construction
of a nuclear-electric power plant in

Ontário. The plant known as NPD (nu-

Concrete inspection and

testing services on the

BERSIMIS
RIVER PROJECT

supplied by

INDUSTRIAL & COMMERCIAL

LABORATORIES LIMITED

LES

LABORATOIRES INDUSTRIELS

& COMMERCIAUX LIMITÉE

1449 Crescent Street, Montreal, Que.

BE. 3451

Dr. Lillian M. Gil-

breth, Hon. M.E.I.C.,
was the speaker for

the Toronto Branch
Professional Develop-
ment Group at ra-

dies' night on Febru-
ary 28. Her subject
was "You and Your
Husband ,

s Job'*.

In the group, from
left to right: J. A.

Gingrich, Jr.E.I.C.,

E. A. Cross, M.E.I.C.,

Dr. Gilbreth, E. M.
Spencer, Jr.E.IC.,
and L. F. Grant, Hon.
M.E.I.C.

clear power demonstration) will supply
power to Ontário Hydro at a location

adjacent to the SystenVs existing Des
Joachims generating station on the Ot-
tawa River. Under the agreement, the
Canadian General Electric Company
undertook the design and manufacture
of the reactor portion of the plant and
the construction work for the project.

Atomic Energy of Canada Limited was
to provide special development services

and data required for the reactor design.

NRX and NRU Experience Helpful

NPD is to be a heterogeneous reactor

of the natural-uranium heavy-water
moderated and heavy water cooled type.

Experience gained from NRX and NRU
at Chalk River indicated that this de-
sign would be as promising as any for

the production of economic nuclear
power in Canada. Natural uranium fuel

type was considered because Canada has

an abundant supply but has not built

a plant for separating the uranium iso-

topes. This initial cost will be highev

on account of high cost of heavy water

(about $300. per gallon), but operating

costs will be less because natural uran-

ium may be used as a fuel.

Mr. Matthew also mentioned the

graphite moderated and the natural

water cooled reactors and cited their

advantages and many disadvantages.

Design Problems

Some of the design problems of NPD
were considering the size of reactor,

procuring proper type of pressure vessel

and deciding upon type of head for it,

containment of the process (securing

pumps and valves to withstand the high

pressures without wasting the expensive
heavy water), heat generation, high heat
transfer and releasing power.
The control and emergency shutdown

of NPD will be accomplished by moder-

EQUIPMENT TOOLS

& STEEL LIMITED

J. A. DeGRACE
Gérant - Manager

7280 Lajeunesse Street

Montreal 10, P.Q.

Tel. GRavelle 2493
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making.

B E R S I M I S

Vertical water wheel generatorsof larger

capacity than any hitherto constructed

are being built by Metropolitan-Vickers

for the Bersimis Lac Casse develop-

ment of the Quebec Hydro-Electric

Commission. Four generators will be

supplied, each having an output of 138

MW at 277 r.p.m. These photographs

illustrate some of the work in progress.

Machining the rotor spider

Machining the rotor shaft. The completed rotor will weigh

300 tons.

mm

The thrust block which will carry 360 tons dead weight, and 190 tons

of water thrust.

METROPOLITAN-VICKERS ELECTRICAL EXPORT CO., LTD.
Hamilton, Montreal and Calgary

Agents in Canada:

CAN ADIAN WESTINGHOUSE COMPANY LIMITED

C— A502
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ator levei. This results in no moving
parts in the reactor vessel. This system
provides fail-safe operation since mod-
erator levei falis if the circulating pumps
or valves fail.

To Provide Information

"The high unit capital cost of this

plant wiU preveni its unit energy cosi

from being competitive with that of

water and steam plants at the present
time but it will provide information for

designing a future full-scale plant," Mr.
Matthew said. Slides of diagrams of the
power cycle were shown and a diseussion
period followed. Mr. Matthew was in-

troduced by J. Smith and thanked by
E. Savage.
Another highlight of the meeting was

the showing of the Aluminum Company
of Canada film, "The Kitimat Story".
Mr. Monaghan of the Aluminum Com-
pany spoke briefly on lhe film. He was
introduced bv L. T. Lane and thanked
by Roy Snitch.

Toronto

Louis Bresolin, jr.E.i.c,

Secre tary- Treasurer

A. C. Davidson, M.E.I.C.,

Branch News Editor

Annual Meeting

The annual meeting of the Toronto
Branch was held in the Fiesta Room of

the Prince George Hotel on January 12,

1956. There were 140 members present.

The chairman, M. W. Huggins, intro-

duced the guest speaker, Dr. C. R.
Young, who is a past-president of the

Enstitute, and dean emeritus of the

Faculty of Applied Science and Engi-
neering of the University of Toronto.

Dr. Young Discusses Engineering
History

Dr. Young related some fragmenta of

the history of engineering in Canada, in

relation to five outstanding engineers of

100 years ago. His talk was about per-

sons and personalities. He told how engi-

neering grew with the advent of railways
through the efforts of a few versa tile

men who turned their hand to whatever
task called them. By mutual co-opera-
tion they enhanced the profession, and
although they did not gain a great deal

financially, they made great reputations.

One of the engineers discussed carne to

America from Poland in middle life. He
had no money, and no knowled'*e of

the language. yet managed to study law

in order to acquire facility in English.

Dr. Young emphasized the importance
of history by quoting George Santa-yana:
"Those who cannot remember the pást

are condemned to repeat it."

In thanking Dr. Young for his address,

K. F. Tupper noted that the number of

engineers in Canada had increased dur-

ing the last 100 years from just a few
to some 35,000 at the present time. It

would now bp extremely difficult to

seleet as being outstanding among fchéní

any group of five individual engineers.

Business Meeting

During the business meeting which
followed Dr. Young'.-- address, Mr
Huggins announced the student com-
petition on construction topics spon-

sored by the Ontário General Contrac-
tors Association.

The minutes of the 1955 annual meet-
ing, and the year's financial statemen;
and auditor's report were accepted. The
secretary-treasnrer in the membership
report, indicated that total membership
has decreased by 62 during the year to

1,791. Mr. Tupper reported informally
on the work of the Papeis Committee
which met frequently. The members of

this committee were applauded for the

program they had prepared.
E. Spencer, chairman of Professional

Development Course I, reported that

there were two courses in operation. The
basic course, P.D.I had been chosen to

cover topics of other than business or

engineering interest. Enrolment in this

course had increased from 26 to 80. The
advanced course, P.D.II had been chosen
to cover business topics. and offered the

Harvard Case Method of study. Enrol-
ment in P.D.II is six. The continuing
help of Col. Grant and Mrs. Robertson
in these courses was gratefully acknowl-
edged.
Tribute was paid by Mr. Huggins to

those members who had become Life

Members: J. R. Burgess. C. E. Bush. W.
B. Dunbar, T. F. Francis. A. Hadlev. O.

Holden, H. C. Kendall. E. R. Logie. J.

F. McLaren, and A. U. Sanderson.
Mr. Huggins, the outgoing chairman.

reported on the year's activities. Affer

the report of the scrutineers on the
newly-elected executive had been
accepted. Mr. Huggins presented the
gavel to the incoming chairman. K. F.

Tupper. after which M. McMurray ex-

pressed the appreeiation of the member-
ship to the retiring chairman, Mr.
Huggins.

Panei Discussion at Joint Meeting

A joint evening meeting of the Tor-
onto Branch of the Engineering In-

ANGUS ROBERTSON LIMITED

GENERAL CONTRACTORS

for the

BERSIMIS RIVER DAM
and

DESROCHES RIVER DAM

at the

BERSIMIS
POWER DEVELOPMENT

Continuous service to Canada since 1895

5035 Western Ave. Montreal, Que.
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Central ized controls for station service switching, two 125,000 kw turbines, generators and boilers are in th is

room. Republic sub-panels on the bench board provide for either automatic or manual control of the boilers.

Operating Boilers Electronically at

Alabama Power Company's NEW BARRY PLANT
At the new Barry Steam Plant near Mobile, Alabama,

two 900,000 lbs. per hour pulverized coal fired

boilers operating at 1875 psi and 1000°F. are con-

trolled by a Republic Electronic Master Combustion
Control System.

Electronic impulses control pneumatically operated

fuel, draft, and íeedwater regulators on the boilers.

Master control signals are transmitted practically

instantaneously, permitting fast control response and
close boiler control.

To ensure that both final firing rate and air flow will

rapidly and accurately follow changes in steam load,

the control system normally follows a dual element

master control. This master controls the boiler auxil-

iaries from a rapid and proportional steam flow function

together with a stabilized steam pressure function.

Such a system combines the features of derivative

control with automatic correction for fuel variation in

Such a manner that the effects of load swings are

minimized almost to the vanishing point. Other control

problems such as feedwater control and steam tem-

perature control are simplified by the coordination

of boiler auxiliary functions due to this system of

combustion control.

Boiler feedwater is controlled automatically by a

Republic three-element feedwater control. To prevent

heat damage to feedwater pumps during low flows, a

Republic pump by-pass system has been installed.

It automatically maintains a minimum flow of 125 gpm
through each pump (two pumps per boiler) returning

by-passed water to the deaerating heater storage tank.

Final efficiency tests recently completed ai the Barry

plant indicate the expected plant heat rate has been
fully realized. There are Republic Automatic Combus-
tion Control Systems — electronic or pneumatic— for

ali sizes and types of boilers, ali methods of fuel firing

and for any arrangement of draft equipment. For full

details, write today.

REPUBLIC FLOW METERS CANADA Ltd.
352 Munster Avenue, Toronto 18, Ontário, Canada

THE ENGINEERING JOURNAL April, 1956 533 (119)



IF IT'S MINED,

PROCESSED,

OR MOVED...
..IT S A JOB FOR

Mechcmical Vibrating Conveyor

Conveyors
With over 75 years experience

in the design and manufacture
of conveyors and conveying
systems, Jeffrey can furnish

the answer to any conveying
problem. AH equipment is de-

signed and manufactured in

Canada and replacement parts

are carried as stock items.

MANUFACTURING COMPANY LIMITED

MONTREAL—TORONTO

HAMILTON—HALIFAX—VANCOUVER

Distributors in principal c/f/es

ELECTRIC VIBRATING MACHINERY

CHAINS • CONVEYORS • BUCKET ELEVATORS

CRUSHERS AND PULVERIZERS

• Branch News
stitute and the Toronto Section of the

American Institute of Electrical Engi-

neers was held on March 1 in the

University of Toronto mechanical engi-

neering building. Approximately 175

members of both Institutes and guests

provided the panei with an attentive

audience. After the panei members
developed their topics, the listeners had
numerous questions which pointed up
the important ideas the panei had em-
phasized.

Di-. Otto Holden, chief engineer of

the Ontário Hydro, was an able moder-
ator. His pleasant commentary helped
to knit the various discourses together

to make the evening more enjoyable.

Dr. Percy Dobson
Dr. Percy Dobson led off the panel's

remarks with an historical outline of

power development in Canada. As Dr.

Dobson said, ali the information is

available in greater detail, but he hoped
to touoh on the highlights only.

From the fundamental discoveries of

Faraday and the mathematical state-

ments of these discoveries by Maxwell
carne the generation of electrical power
as we know it today. Canadian devel-

opments were emphasized, beginning
with Barber 's plant in Georgetown, Ont.,

in 1882, and J. J. Wrighfs plant in Tor-
onto which ran first in 1881. Steam and
hydro developed more or less side by
side with hydro predominating where
6uch sources were available. Hydro
plants have grown larger and larger

and have moved farther and farther

from cities as sites near population
centres have become fully developed.

• The transformer permitted this devel-

opment, otherwise industry would have
had to move to the power source.

An interesting sidelight on the

troubles besetting the early generating
plants was illustrated by the complaint
made to the operator of an early gener-
ating plant in Calgary by the late

Lord Bennett (then R. B. Bennett),
".

. . Theodore, the light was very poor
last night, I oould hardly see to go to
bed."

"Yes, Mr. Bennett, there wasn't
enough water."

"It seemed to me there was too much
water in the light," retorted Mr. Ben-
nett.

George D. Floyd

George D. Floyd, assistant general

manager of engineering for the Ontário
Hydro, spoke on the topic of "Future
Developments: Limitations of Hydro
and Conventional Fuels". As far as

future developments are concerned, the

rate of increase is expected to continue
indefinitely. The average increase for

Canada is expected to be about six to

eight per cent per year, that is, the
generating capacity will have to be
doubled every 12 to 16 years.

The Ontário Hydro has projected past
trends into the future. It is expected
that 1.1 x 10a kw. of hydro power pres-

entlv undeveloped will be nearly ali

utilized by 1960. Steam plants will then
be built to take caie of the demand
anti] 1965. From that point other
sources must be utilized, partioularly

nuclear fuel plants. By 1975 about one-

third of the total generating capacity
will be powered by nuclear fuel. The

Yes, Mr. Industrialist, they prob-

ably have many excellent industrial

sites they can show you . . . physic-

ally excellent that is . . . But do you

want just A site or THE site?

By THE site we mean, of course,

the one indicated by the application

of sound economic principies as cal-

culated to offer the best promise of

success for your particular under-

taking— the one — that is where
the various cost factors entering into

production and distribution are in

proper balance.

Canadian National Railways have

a staff trained in this important mat-

ter of sound industrial placement.

Let us help you first to determine the

correct area for location, THEN
our field forces will gladly suggest

physically suitable sites.

Dept. of Research

& Development
Room 708, 407 McGill St.,

Montreal 1, Que.

Canadian

National
RAUWAYS

Industrial Development Offices at

MONCTON QUEBEC MONTREAL TORONTO
WINNIPEG EDMONTON VANCOUVER

w York, N.Y. London, England Detroit, Mich.
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sheet piling

Pictured above is a portion of the wharf,

built for the Canadian Department of Public

Works in 1950, at Sorel, Quebec. Nearly

5,000 tons of ALGOMA Steel Sheet Piling

was supplied for this project.

ALGOMA Sheet Piling is made from

open hearth steel and is rolled in both

flat and arch web sections. It is pro-

duced in special quality carbon steel,

or, when required, in alloy steels for in-

creased strength or corrosion resistance.

technical data

Technical data and design information will gladly be provided,

without any obligation, by ALGOMA Piling Consultants at

the following address:

H. E. McKeen & Company Limited

160 St. Joseph Street

Lachine, Quebec

Al IiíimA STrrl corporation limued
flkUVIflfl V I LkL SAULT STE. MARIE, ONTÁRIO

SALES 0FFICES AT MONTREAL, TORONTO, HAMILTON, WINDSOR

y \?

> c
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• Branch News
station at Des Joachims using nuclear
fuel is for experimental purposes, and is

not expected to operate much before
1958.

Hydro plants are limited by acces-

sibility and cost. To keep costs down,
transmission using d-c will have to be
used. Steam plants are limited by the

availability and cost of fuel. Size of

unit also will be a factor. High pres-

sure high temperature units of 300 mw.
capacity will become fairly common.

Prof. A. E. Allcut

Professor A. E. Allcut discussed

"Possibilities of New Sources and Im-

proved Utilization of Existing Sources".

The demand for more power will in-

crease with the population and the
standard of living. Canada is not alone
in this increasing demand. World sup-
ply and demand will affect the Nor th

American situation, and that in Canada
as well. To show how the demand will

increase, Professor Allcut quoted figures

showing the change in world population.
Numbers rose from 500 x 10° in 1650 to

2 1/3 x 10" in 1950 and are expected to
reach 6 x 10 a in 2050. Rougfily three
times as many people a hundred years
hence will demand more power.

At the present time the primitive
áreas of Africa and Asia contain about
a billion people, and as anyone can
readily see, are stirring politically. De-
mands for improved living conditions

by these people will bring demands for

power. Obviously the Middle East oil

reserves which form about half the
world reserves will be cut off from the
rest of the world by this demand. The
western world will have to look else-

where for fuel.

Energy consumption is rising at tre-

mendous rates and by 2050 is expected
to lie between seven and 30 times that
of 1950, according to various estimates.
Although there are great discrepancies
in the estimates of energy resources, it

is expected that the peaks of consump-
tion for various fuels, regardless of how
many new sources are found, and re-

gardless of the depletion of known re-

sources, will be 1955-60 for oil and gas,

and 1975-90 for coal. Obviously new
sources must be found. Remaining water
power, fóssil fuel sources, solar energy
for heating, heat of the earth itself

(volcanoes and hot springs), the heat
pump, wind power and tidal power will

ali have to be used although the fore-

seeable contributions by each method
are not large.

Improvement in methods of generat-
ing power will have to be made, and
inefficient plants replaced. Larger plants

will be employed, operated by highly

skilled technicians. Gasifying coal at

mines will probably be employed and
gas will be used in gas turbines—a poor
quality gas is advantageous here.

There are obviously numerous varied
and crucial problems which must be
solved. Our civilization depends on
their solution.

W. L. Thompson

W. L. Thompson of the Bailey Metei
Company discussed the engineering and
manpower facilities required in the

power industry. He spoke briefly but
emphatically. Canada has neither the
experience nor the equipment to design

and build complete thermal units but
could do so if necessity demanded. Mr.
Thompson reiterated Mr. Floyd's re-

marks concerning the trend to large

steam power plants.

Boiler efficiency is novv 80-90 per cent
and overall efficiency of steam power
plants is between 30 and 35 per cent.

About 1 kw. of power is being gener-

ated by 1 lb. of fuel.

There is manpower to build the plants

but the plants themselves are critically

understaffed. There is none for nuclear
power plants and none for the large

steam plant. Manpower requirements
for a present day plant are about five

Professional engineers together with the

necessary instrument mechanics and
operating staff, who vary in number
with the plant complexity. Some train-

ing is being undertaken for new staff,

but the number being trained is no-
where near adequate.

Instrumentation and automatic con-
trol are adequate at present, and will

obviously have to be used more and
more in the future.

At no time in the discussion was the
''standard of living" ever defined nor
was there any thought given to the

moral implication of the increasing de-

mand for power. In the opinion of the

branch news editor, this problem is

worth exploring. Engineers as a body
evidently do not feel that this aspect

of the problem should be considered.
Let the demand increase; somehow it

will be met.

A
DESIGN and

CONSTRUCTION

Stone & Webster offers complete
design and construction services for

major projects in the power, pro-

cess, chemical, petroleum, and in-

dustrial fields.

The experience of the organiza-

tion embraces the successful execu-

tion of contracts having an aggre-

gate cost of over four billion dollars.

Of the work represented by this

total, more than 80% has been in

the nature of repeat orders from
previous clients.

STONE & WEBSTER
CANADA LIMITED

44 KING STREET WEST—TORONTO 1 A
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DE LAVAL
OPPELLER PUMPS ARE

• • • •

DE LAVAL
OPPELLER PUMPS

Designed for médium and high pressure service,

De Lavai Oppeller Pumps are precision built by

highly-trained engineers and craftsmen.

They are sturdily constructed and are built

to stand up under maximum operating and

temperature conditions. They are efficient and

easy to maintain.

ASK US FOR OUR BULLETIN ON DE LAVAL

OPPELLER. PUMPS, NO. 1502

• Opposed impellers balance axial thrust.

• Renewable shafi s/eeves through stuffing boxes.

• No disfortion stresses on shafi

• Impeller mounting assures leak-proof shafi sealing

between stages.

• Positive iniersiage wearing ring seats eliminate

leakage between case and rings.

• High efficiency, long life labyrinth wearing rings.

• Impeller wearing rings are easily replaceable.

• Flexibility in packing arrangement.

• Casing support insures coupling alignment with any

temperature.

THE SUPERH EATER COMPANY, LIMITED
and

COMBUSTION ENGINEERING CORP., LTD. fOE
DOMINION SQUARE BLDG., MONTREAL • PLANTS : SHERBROOKE, QUEBEC • BRANCHES: TORONTO • WINNIPEG • VANCOUVER
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Additions to the Institute Library

Reviews — Book Notes ~" Abstracts

BOOK REVIEW

Design of piping systems, 2nd ed. M.
W. Kellogg company. New York,
Wiley, 1956. 365 pp., diagrs-, $15.00.

Since the publication of the first

edition of this volume in 1941, the
Kellogg General Analytical Method for

evaluating the stresses, reactions, and
defíections in an irregular piping system
in space, has been recognized as an im-
portant contribution to piping design.

The demands of the war years were
only a forerunner of the technological

progress during the post-war decade
which has resulted in a new concept of

the importance of sound piping design.

To meet this rapid expansion safety

codes and rules have been set up and
committees have been organized to keep
abreast of developments.

The objective of this second edition

is to supplement present information
with specific mechanical design ap-
proaches for entire piping systems as

Prepared by the Library

The Engineering Institute of Canada

*Book notes marked by an asterisk have
been provided through the courtesy of

the Engineering Societies Library in

New York.

Analysis of strnctures. M. Smolira.
London, Concrete publications, 1955
173 pp., diagrs., $4.00.

The deformation method of analysing
statically-indeterminate strnctures is de-
scribed in this book. Continuous frames
with curved members and Vierendeel
trusses both continuous and simply sup-
ported are treated in detail. There are
sixty examples covering nearly ali types
of frame and loading, including the ef-

fects of changes of temperature and
settlement of supports. A useful feature
is the treatment of beams on a rectan-
gular or diagonal grid, a subject on
which little has been published in the
English language.

Arithmetic for engineers, 5th ed. C.
B. Clapham. Toronto, British Book
Service, 1955. 540 pp., $3.60.

well as their individual components. To
achieve this, it contains material on the
strength and failure of materiais, fol-

lowed by a study of the capacity of

piping to carry various prescribed load-

ings. It also includes more detailed treat-

ment of local flexibility and stress in-

tensification. The Kellogg General
Analytical Method is extended to in-

clude ali forms of loading and more
sample calculations are given.

There are new chapters on expansion
joints and on pipe supports that offer

what is believed to be the first broad
treatment of these items with regard to

criticai piping. The subject of vibration
is discussed in the final chapter from the
standpoint of the piping designer.

This book will assist engineers in

evaluating piping stresses as well as in

understanding the significance of stresses

on piping performance, and will help to

solve other piping design problems.

M. R.

Because this new edition was produced
by the photo-offset process, few changes
and little new material have been incor-

porated in the text. However, an adden-
dum has been added at the end of the
book which includes some new matter
and more difficult exercises.

Both the theory of mathematics and
its practical applications in engineering
are contained in the eleven chapters
which cover fractions, symbols, equa-
tions, logarithms, mensuration, graphs,

the slide rule, and trigonometry.

Automatic process control for chemi-
cal engineers. N. H. Ceaglske. New
York, Wiley, 1956. 228 pp., diagrs.,

$8.75.

Intended as a text for undergraduate
chemical engineering students, this book
presents the basic mathematical prin-

cipies of process control and their ap-
plication in an elementary form.

The various types of control system
are described, and two chapters cover
the derivation of ali equations needed
in the analysis of control systems, and
the integration of first and second order

equations. Also considered are the
transient analysis and th« frequency
response of control systems. The final

chapter shows the application of the
procedures to the analysis and design of

completely automatic process control

systems.

Catalysts, special compounds and
chemical - resistant materiais. E.
Molloy, ed. Toronto, British Book
Service, 1955. 222 pp., illus., $3.60.

Written by specialists, this book pro-

vides an up-to-date survey of the main
catalytic agents and of the special com-
pounds which are now used in many
chemical processes.

The first section includes a chapter on
the platinum metais as catalysts, activ-

ated carbon and its applications, and
catalytic gas purifiers.

The special compounds cover ion ex-

change resins, non-ionic compounds, the

silicofluorides, the benzoates, ethylene

glycol, dichlorodiethylether and dicyan-

diamide.
The concluding section discusses cor-

rosion^resistant metais, ceramics, ce-

ments, plastics and glass.

Concrete and constructional engineer-

ing, 50th anniversary number:
January 1956, v. 51, No. 1. Lon-
don, Concrete publications. 1956. 258

pp.. illus., 15/-.

Representatives of eighteen European
nations and of the United States have

combined to present a comprehensive

account of new developments in rein-

forced and prestressed concrete in the

most important concrete-using countries

of the world. Included are descriptions

of the use of high-strength steel, the

economical use of materiais, new
methods of design, construction, and pre-

fabrication. Historical notes are also

given.

Control of nuclear reactors and power
plants. M. A. Schultz. Toronto, Mc-
Graw-Hill, 1955. 313 pp., diagrs., $750
(U.S.).

The currently available information

on reactor and power plant control is

here presented for the first time, treated

from the viewpoint of servo engineering.

The solid-fuel heterogeneous reactor is

uscd for descriptive and illustrative pur-

poses.

The book begins with a discussion of

the interrelationship of the physice,

servo engineering, and thermodynamic
requirements of a nuclear control system,

then develoos elementary control con-

cepts and definitions. The responses of

nuclear reactors are described in engi-

neering terminology.

Special attention is given to operating

control problems during startup, power
levei ooeration, and shutdown. The
author discusses many phenomena which

have not been covered elsewhere.

*Design of a modern highway bridge.

Odd Albert. Brooklvn, Polytechnic

Institute. Dept. of Civil Engineering,

1955. 103 pp., pa. $1.50 (US.).

The design method utilized in this

pamphlet takes into account the fatigue

strength properties of structural mem-
bers as well as the static strength prop-

erties. and therefore opens with a paper

on "the effect from frequency of heavy
vehicles". Following sample stress and
moment problems, the author presents

the complete design of a typica] con-

tinuous span highway bridge in its

original form.

BOOK NOTES
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Whats CRANE cooking up here?

B/g Piping Savings for You . .

.

The man behind the mask above is a

unit fabrication specialist with a talent

for saving you time, trouble—and

dollars— in the long run.

He's part of a crew of experienced

mechanics in the Crane Pipe Shop,

where piping units hke this 8-inch

as8embly are built precisely to speci-

fication.

And it's a complete as well as a

quahty service, for Crane takes over

at the blueprint stage; suppUes ali

valves and component parts—makes

the pipe bends—does the welding.

Right at hand are the best facilities

for heat-treating or stress -relieving,

radiography, etc, to assure uniform

strength and dependabiUty. The fin-

ished unit is pre-tested and proved in

advance, ready for quick installation

in your piping system.

You take no risk—you pay for no

spoilages, and your erection crew is

spared many a major headache. Why
not let your Crane representative re-

view your piping layout and help you

decide where Crane Unit Fabrication

will be to your advantage?

CRANE QUALITY
COSTS NO MORE

For detailed information

on any items from the

complete Crane line of

Valves, Fittings and Piping,

ask your Crane
representative, or

Crane Brancb—or write

CRANE LIMITED
Género/ Office:

1 170 Beover Hall Square,

Montreal

7 Canadian Factories

27 Canadian Branchos
1-5618

CRANE VALVES • FITTINGS • PIPING
PLUMBING • HEATING

NATION-WIDE SERVICE THROUGH BR ANCHES, WHOIESALERS and PLUMBING AND HEATING CONTR ACTORS
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Royai Bank Manager Picks Up

Pointers on Steel Making
High up on the catwalk of one of the Commonwealth's

largest blast furnaces, the Royai Bank manager (left)

absorbs the sights and sounds of a great Canadian

steei works.

Here, away from his desk, the steel business becomes

more than tables of tonnages, pages of financial statistics.

Here he learns to talk the steel-man's language — and

to be a better banker.

For nowadays he must know a lot about a lot of

businesses. He uses this knowledge every day in handling

a wide variety of banking matters with custòmers in

many diíferent industries.

The Royai Bank manager in your area does the same

sort of thing, has the same practical, first-hand know-

ledge of modern production and business. Is it time you

had a talk with him ?

THE ROYAL BANK OF CANADA
A big bank serving a big country

• Library Notes

Diesel engine manual, 3rd ed. E.
Molloy, ed. Toronto, British Book
Service, 1955. 224 pp., illus., $3.00.

This is a practical manual on the
installation, maintenance and operation
of stationary, marine, and automobile
diesel engines of the two- and four-
stroke class. There are also detailed de-
scriptions of fuel-injection equipment,
governors and starting gear, testing
methods for I.H.P. and B.H.P., and
exhaust gas analysis tests.

Since the second edition, published in

1953. new material has been added on
the Wilson & Kyle fuel injection system
and the Simms GP pneumatic governor.

*Distillation in practice. C. H. Niel-
sen, ed. New York, Reinhold, 1956.

133 pp., diagrs., $3.00 (U.S.).

This small book is made up of six

papers delivered by a group of experi-

enced engineers to an audience of young
engineers. Basic, practical information is

given on tower design, physical design
of plate columns, techniques in petrol-

eum fract onation, control systems, the
operation of distillation equipment, and
commercial aspects of vacuum distilla-

tion. This is the second volume in an
"Experience in Industry" symposium
series.

* Electronic transformers and circuits,

2nd ed. -Reuben Lee. New York.
Wiley. 1955. 360 pp., $7.50.

The design of transformers and the
effects of their characteristics on circuits

are dealt with using a minimum of

mathematics and stressing physical con-
cepts. As in the previous edition, the
arrangement of material is for the most
part by general types of apparatus with
design data for a particular transformer
presented in connection with the, pur-
pose for which it is intended. Some sec-

tions have been deleted from this edi-

tion, some sections have been expanded.
and new chapters on magnetic amplifiers

and pulse circuits have been added.

Encyclopédie technologique de l'in-

dustrie du caoutchouc, V. 3. G.
Génin et B. Morisson, eds. Montreal,
Fomac, 1956. 614 pp., illus., $21.60.

While this work will eventually con-
sist of four volumes, dealing with ali

aspects of the rubber industry, the first

two are still in the course of prepara-

tion. The third volume describes rubber
technology and the various uses of the
material.

Among the chapters in the first sec-

tion are those covering the use of driv-

ing belts in the industry, rubber tube,

molded and ready-made articles, the
treatment of metais with rubber, rubber
eylinders, cellular and sponge rubber,

and hard rubber.
There .are many uses of rubber de-

scribed in the second part of the book,
including the manufacture of boots and
shoes, rubbers, carpets, cables, tennis and
golf balis, and erasers. The concluding

three chapters are devoted to the value
of rubber in civil, military and industrial

protective equipment.

Engineering drawing and geometry.
R. P. Hoelscher and C. H. Springer.

Xew York, Wiley. 1956. Various
pagings, illus., $8.00.

Since this text was prepared for en-
gineers rather than draftsmen, the em-
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To simplify

design changes

Kodagraph
Reproduction Materials

"The big NEW PLUS in engineering drawing reproduction"

How many of your customers realize there is a

photographic intermediate material from which
detail can be erased with an ordinary moistened

pencil eraser?

Every draftsman will welcome this short cut

made possible by intermediates on Kodagraph
Autopositive Paper Translucent. New design de-

tails can be added immediately with pencil or

ink—an hour or more saved in revising a large

drawing.

Be sure to remind your customers about this

advantage of Autopositive Paper Translucent.

And while you're at it, give them a run-down on
ali the other jobs you can do with Kodagraph
Reproduction Materials.

CANADIAN KODAK CO., LIMITED, Toronto 9, Ontário

Please send me more information on Kodagraph

Reproduction Materiais.

* Kodagraph Autopositive Paper
Extra Thin for high-quality photo-

graphic intermediates at lowest

cost.

* Kodagraph Autopositive Film for

very fast printing intermediates

of highest quality.

* Kodagraph Autopositive Paper
Translucent for faster printing,

more durable easier-to-revise in- i

termediates. POSITION

• Kodagraph Contact Paper Trans-
t

COMPANY
lueent for fast-printing durable, '

very high-quality intermediates.
,

STREET

• Kodagraph Repro-Negative Paper 1

CITY

for black-line intermediates from
[ PROVINCE

negative-type originais. i
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For Permanence and Economy

4
154,000

square feet of

food warehouse

floor using

The above view of Steinberg'* Ltd. food depot at 5400 Hochelaga,

Montreal, Que., spotlights the key role assigned to CAN-CREO Wood
Block flooring in the continuing growth of this well-known retail grocery

chain. Origina lly installed in 1941 to surface an are o of 87,000 sq. ff.,

CAN-CREO flooring was accorded a solid vote of confidence in both

subsequent Steinberg expansions— 1950 and 1954—when the area

was extended by 30,000 and 37,000 sq. ft. respectively.

CAN-CREO Wood Blocks are performing in this installation as they

do in countless warehouse and industrial plant floors across Canada.

CAN-CREO Wood Block floors mean:

• durability—last os long as plant

economy of installation

greater employee efficiency

dustless, silent, slip-proof,

grease-proof

uniform weor

protection against tool damage

resistant to fire

non-tonductor

least offected by temperature and

humidity changes

low traction resistance

easy alteration or repair

CANADA CREOSOTING COMPANY
Sales Offices:

Truro

Montreal

Toronto

Winnipeg

Calgary

North Vancouver

LIMITED

Suppliers of Pressure Treated timber for

Bridges and Culverts, Wharves, Poles and

Cross Arms, Foundation Timber and Piling,

Farm Structures, Track Ties, Wood Block

Floors, Roof Planking, Fence Posts, Guard

Rails, Mine Timbers.

Library Notes

phasis is on the understanding of prin-
oiples rather than on manual skills. An-
other objective is the development of

visual perception in three dimensions
and the stimulation of creative imagina-
tion.

The book is primarily for instructional

use in university courses at the sopho-
more levei. Each chapter contains pro-
blem sections while the necessary data
for their solution is found in the Appen-
dix. Uniform nomenclature and nota-
tion is a useful feature.

The first section contains chapters on
lettering, in which both upper- and
lower-case letters are presented, on geo-
metric projections, sketching, orthogra-
phic projection and sectional views. The
authors then go on to such subjects as

shop terms and processes, intersections

and developments, axonometric and
oblique projection. perspective, and
charts and diagrams. The last chapters
treat various types of drawing: map,
architectural, structural, pipe, machine.
tool, welding and patent office.

Flood estimation and control, 3rd ed.

rev. B. D. Richards. Toronto, British

Book Service, 1955. 187 pp.. diagrs.,

$6.00.

The author considers flood estimation
and control in this book from a theo-
retica! point of view, beginning wit.h

factors affecting the intensity, duration
and discharge of fioods. He then goes
into the subjects of flood formulas and
rainfall, the progress of floods, and
coefficients for their estimation, regul-

ating reservroirs and storage basins a<

systems of flood control, and floods in

relation to soil erosion.

In this new edition the "unit hydro-
graph" method of flood estimation is

more fully treated, and the disastrous

flood at Lynmouth is reviewed.

Fluidization. D. F. Othmer, ed. New
York, Reinhold, 1956. 231 pp., diagrs..

$7.00 (U.S.).

In this book, fluidization is taken to

mean the maintenance of fine solid par-
ticles suspended by a vertically rising

column of gas.

The work is based on a symposium
sponsored by the Polytechnic Institute

of Brooklyn and the American Institute

of Chemical Engineers, and has for its

purpose a description of fluidization as

practised in many modern processes.

The first chapters consider the inter-

relation of hydromechanics, heat trans-

fer and mass transfer, and the back-
ground, history and possible applications

of fluidization. The remaining chapters.

written by engineers. consider the en-

gineering aspects of the design and
operation of plants.

*The frost penetration problem in

highway engineering. A. R. Jumikis.

New Brunswick, NJ., Rutgers Univer-

sity Press, 1955. 162 p.. $5.00 (U.S.).

The main part of this book deals with

the application of the following methods
and theories to the analytical treatment
of frost penetration in soil materiais for

highways and airports: the steady-state

flow of heat; the unsteady-state flow of

heat, F. Neumann's theory; J. Stefan's

theory; and the suction force theory.

Brief introductory chapters discuss the

structural parts of highways, factors
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OILandPEACOCK
In the oil fields, in large reíineries, and ín

pipe line gathering systems, pumping sta-

tions, metering and regulating manifolds,

as well as tank farms . . . wherever this pre-

cious "black gold" is handled, the men
behind the scenes depend on Peacock for

reliable, trouble-free equipment. Typical

Peacock installations illustrated above

are: Upper left: Nordstrom lubricated

plug valvçs installed on filter

manifolds in pumping station of

eastern Canadian pipe line.

Lower Ujt: Foxboro Model 50

Consotrol instruments on a fluid catalytic

cracking, fractionation and gas recovery

panei in a British Columbia reíinery. Upper

right: Foxboro Model 40 and Model 50 in-

struments on graphic control panei in large

western reíinery. Lower right: Nordstrom

motor-operated valves on pump suction and

discharge manifolds in Canadian pipe

line pumping station. Throughout the

industry— in production, in refin-

ing, in transmission—Peacock

installations are making the

job easier.



• Library Notes

causing damage, and the national im-
portance of the frost problem. The con-
cluding chap.ters cover remediai meas-
ures, factors to be studied in frost action

research, and some of the better known
frost criteria.

* Hydraulic and pneumatic operation
of machines. H. C. Town. New
York, Philosophical Library, 1956. 192

p., illus., $7.50 (U.S.).

The first part of this book provides
practical information on pumps, valves,

circuita, and rotary drive; hydraulic ma-
chine tool operation; and hydraulic
presses. Also dealt with in this part
are general features of the design of

cylinders, pipe lines, and protection de-

vices; hydrokinetic automobile trans-

mission; automotive controls; and
hydraulic accumulators. The second part

of the book covers air compressors

;

pneumatic tools; the design of pneu-
matic circuits; hydro-pneumatic opera-
tion ; and applications of air control to

jigs and fixtures, brakes, clutches, con-
veyors, and aircraft components.

International association for bridge
and structural engineering. Publi-
cations. v. 15. Zurich, Leemann,
1955. 275 pp., diagrs.

The sixteen papers in this latest vol-

ume of the Publications, five in French
and eleven in English, are written by
specialists from ali parts of the world.

While there is not space to list ali

of these important papers, they deal

with such subjects as measuring damp-
ing and frequencies of high modes of

vibration of beams. matrix-analysis of

successive moment-distribution, analysis

of suspension bridges by the minimum
energy principie, stresses in non-uni-
formly supported cylindrical tanks, thin

walled box beams under pure bending,
and the design diagram of composite
beams.

*Knife-edge bearings. P. J. Geary.
Chislehurst, Kent, British scientific

instrument research association, 1955.

61 p., 10/6. (Bibliographic survey of

instrument parts, No. 2.)

A bibliography of 166 references with
a 29-page technical introduction dealing

with the different aspects of the sub-
ject covered by the literature cited:

materiais, contact surfaces, friction,

mounting, compound bearings, etc. In
the bibliography, presented in three
parts, principal texts are given rela-

tively full abstracts, secondary refer-

ences are briefly annotated, and supple-

mentary references are listed without
comment.

Law and the engineer. C. F. Mayson.
Toronto, British Book Service, 1955.

470 pp., $10.75.

This new book on those aspects of

English law which concern the engi-

neering profession was written especially

for mechanical and electrical engineers,

and for the advanced engineering stu-

dent. The author deals with civil law
»md presents basic principies combined
with some practical application.

There are chapters covering the law
of contraet in most of its aspects, the

law regarding negligence and nuicance,

the law relating to employment, and
safety rules. Patent and trade mark law
are omitted.

Sinoe the book is largely concerned
with principies, Canadian engineers in-

teresting in legal questions should find

it useful.

The machinist dictionary. F. H. Col-
vin. New York, Simmons-Boardman,
1956. 496 pp., illus., $7.50 (U5.).

Those engineers who design machine
parts, operations men. purchasing agents,

and many others, will welcome a dic-

tionary which attempts to bring some
order out of the confusion in machinery
terminology. Arranged in a convenient
form, this volume gives the reader in-

formation on present and past terms
and on the many standards which have
been adopted in the United States.

Cross-references are included to assist

in finding both the old and new terms.

Some of the definitions are brief, while

others contain detailed data.

Tables, charts, lists and illustrations

are used to clarify and extend the in-

formation in the text.

Modern petrol engines, 2nd ed. rev.

A. W. Judge. Toronto. British Book
Service, 1955. 564 pp., illus., $9.65..

Since the appearance of the first edi-

tion in 1946 there have been many ad-

vances in engine design and performance
and these have been noted in this new
edition. New chapters are devoted to

detonation research, combustion cham-
ber design and alternative fuels for

petrol engines, inchiding those for high

output and racing engines. Selected ex-

amples of engine tynes in the last

chapter indicate the progress made in

recent years.

Among the important chapters in the

book are those describing the thermo-
dynamics of the gasoline engine, maxi-
mum output and supercharging, cooling

W I L E Y BOOKS

The first engineering examination of nuclear reactor

s

THERMAL POWER FROM NUCLEAR REACTORS

By A. STANLEY THOMPSON and OLIVER E. RODGERS, both of Studebaker-Packard Corp.

A thorough survey of reactor design, including what has been called "the new generation

of reactors." Also gives a concise picture of nuclear fission suitable for review and orienta-

tion to contemporary and advanced thinking. 1956. 229 pages. Illus. $7.25.

AIRCRAFT GAS TURBINES

By C. W. SMITH, General Electric Company

Written to fill the needs of the practising engineer, by one of the outstanding experts in

the field. Stresses fundamentais and emphasizes many features on gas turbine theory and
design which are not included in other publications. 1956. 448 pages. Illus. $8.75.

THEORY AND PRACTICE OF LUBRICATION FOR ENGINEERS

By D. D. FULLER, Columbia University and The Franklin Institute

The first complete treatment of the subject. Includes designs for an impressively wide
variety of bearings, and for bearings made of ali materiais, from soft rubber and wood to

ceramics and glass 1956. 432 pages. 243 illus. $10.50.

ARCHITECTURAL CONSTRUCTION

The Choice of Structural Design — New 2nd Edition

By THEODORE CRANE, Consulting Engineer

Revised and up to the minute. Oífers a comprehensive view of the more useful types of

construction and the newer features of building design available in the United States today.

1956. 443 pages. 285 illus. $10.00.

DESIGN OF PIPING SYSTEMS

2nd Edition

By Members of the Engineering Department, The M. W. Kellogg Company

An up-to-date and comprehensive account of the entire subject. Offers ready help for

solving ali problems of structural design in piping. Contains the most complete treatment

of thermal expansion problems ever published. 1956. 365 pages. 319 illus. $15.00.

HANDBOOK OF ENGINEERING MATERIALS

Edited by DOUGLAS F. MINER, Carnegie Institute of Technology; and JOHN B. SEASTONE,
Olin Mathiesen Chemical Corp.

Broader in scope than any other book, it provides a reliable source of information on
materiais of manufacturing and construction in every field of engineering and covers ali

factors involved in the selection of a material. 1955. 1382 pages. 450 illus. Semi-flexible

binding. $17.50.

Send today for your on-approval copies

UNIVERSITY OF TORONTO PRESS, Toronto, Ontário

RENOUF PUBLISHING COMPANY, Montreal, Quebec
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. . . it's longer than you think since

the great liner Queen Mary set out on her maiden voyage to

New York . . . since the year beloved King George V passed away.

In the same year . . . 1936 ... a wooden flume was built in the

Saguenay district. Examining the record of this flume today, we find

that the untreated control section had to be replaced after 8 years,

whereas the "Osmose"-treated section is still giving good service

after 20 years, with many more years of service to come.
Amongst other 1936 appíications, this flume tells the

"Osmose" story rather eflectively.

1948
1949
1950

Use"OSMOSE"preservativesforGREENwood

"PENTOX" preservatives for DRY wood

OSMOSE y
f7çg^cj h<>

WOOD PRESERVING COMPANY OF CANADA LIMITED <J '

HEAD OFFICE and PLANT: MONTREAL, P. Q.^: TRURO TORONTO WINNIPEG EDMONTON VANCOUVER
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Where
do YOU stand

when it comes to

modern metal processes?

Is
your company keeping up-to-

date on the latest money-saving

developments in welding, metal

cutting and other metal treating or

fabricating processes ?

Do you know, for instance,

about Aircomatic and Argowelding

(inert gas shielded are welding) —
the modern processes for the easy,

speedy welding of numerous metais

and alloys, such as aluminum, mag-

nesium, stainless steel, nickel and

copper alloys, some of which were

once almost impossible to weld —
OR about the most modern equip-

ment now available for more effi-

cient metal shape cutting?

Tremendous strides have been

made in the development of these

processes and their industrial appli-

cations . . uses that might surprise

you ! The people who have let us help

them are now saving money. Why
not let Canadian Liquid Air bring

its specialized knowledge to your

business? Ask to have an L.A.

representative call on your firm now.

AIRCOMATIC PROCESS

FLAME CUTTING

' III ^ f-

ARGOWELDING

LOOK AHEAD WITH L7a7)

Canadian LIQUID AIR Company
LIMITED

Branches, plants, warehouses and dealers

in ali principal centres of the country.

Library Notes

of engines, carburation and fuel injec-

tion, ignition, lubrication, and combus-
tion chamber design.

The National Research Council Re-
view, 1955. Ottawa, Committee of

the Privy council on scientific and
industrial research, 1955 . 268 pp.,

illus.

The work of the National Research
Council during 1954 is here reviewed,
with some later work included. There
are reports of the service units, the
science laboratories, of the engineering
laboratories, and of the committees asso-

ciated with NRC.
Many of the important advances in

Canadian science and engineering are
contained in this review.

Paint and varnish manufacture. H
W. Chatfield, ed. Toronto, British

Book Service, 1955. 440 pp., $6.00.

A large number of experts in the
British paint industry joined forces to

produce this practical guide to the back-
ground and modem developments of

this branch of technology.
The first part of the book deals with

the properties of raw materiais used in

manufacturing paints and varnishes.
Among these are vege.table and fish oils,

synthetic resins, natural resins, metallic

soaps, cellulose derivatives, emulsifying
agents, and pigments and extenders.

In the second section the use of these
materiais in producing finished produets
is described under the headings of Dec-
orative produets and Industrial finishes.

The latter part includes information on
car and furniture finishes, marine paints.

insulating varnishes, special novelty
finishes, and paper finishes.

The physical properties of solid ma-
teriais, 2nd ed. I. F. Morrison and
G. Ford. Edmonton, University of

Alberta, 1955. 192 pp., illus., $2.25.

The first edition of this book, which
is used at the University of Alberta in

courses on strength of materiais and
materiais of construction, was published
in 1937. While little new material is

found in the new edition there has been
a rearrangement of chapters which may
help in a clearer understanding of the

subject.

The purpose of the book is to link

up the theories of Strength of materiais
with the practical aspeets of the manu-
facture and properties of engineering
materiais. To do this. the authors have
included chapters on tension, compres-
íion and shearing tests, toughness, hard-
ness, and fatigue, stress-concentration

and fracture, and the physics of ma-
teriais.

Plastics progress, 1955. Phillip Mor-
gan, ed. London, Iliffe, Toronto,
British Book Service. 1956. 432 pp.,

illus., 50/-.

Based on papers given at the British

Plastics Convention in 1955. this edition

covers polymer structure and proper-

ties; expanded plastics; thermoplastics

;

extrusion; work study and productivity

;

injection moulding; patents; foundry re-

sins and glass reinforced plastics. Some
of the papers were based on original

investigations and the whole book de-

scribes the more important develop-

ments in this rapidly expanding field.
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as neat,

clean and effirient

as the hospital they serve

' sp *> • —« imímmiI

FlBERG
FIBERGLAS CANADA LIMITED

FIBERGL AS CANADA LIMITED
GíNMAl SAIES

10 PRICE STREET, TORONTO, ONTÁRIO

nCES.

MONIBlAl OITAWA TOHONTO WINNIPEG VANCOUVER

FIBERGLAS INDUSTRIAL INSULATIONS

Here's protection against costly heat losses

... the kind of installation that virtually

pays for itself over and over again. Fiberglas

pipe covering fits snugly and neatly with

tibers intermeshed at joints. Easily handled

Fiberglas insulations cover ducts, pipes and

boilers with a heat-saving installation

that will last indetinitely. And, by way of

a bónus, there's the smart and trim

appearance that any maintenance

THE ENGINEERING JOURNAL April, 1956 553 (139)



Library Notes

Power system plant. E. 0. Taylor, ed.

Toronto, British Book Service, 1955.

307 pp., illus., $5.10.

The material in this book was origin-

ally presenteei in lectures given at the
Heriot-Watt College, Edinburgh, and its

aim is to give the power system engi-
neer a comprehensive knowledge of
developments- in ali aspeets of the
subject.

Each chapter has been written by a
specialist and many topics are discussed:
synchronous machines of the non-salient
and salient-pole type; transformers, re-

actors and voltage regulators; switch-
gear principies and practice; under-
ground cables; and overhead lines.

Production control manual. J. A. Par-
ton and C. P. Steres. New York,
Chilton, 1955. 454 pp., diagrs., $6.00

(UB.).
This manual presents the principies of

production control, and their practical
application. Much of the information
given is based on experience, that of the
authors' and of many companies.
The book is divided into three main

sections, the first of which discusses the
history, basic concepts and definitions
of production control functions. The
next six chapters consider functions
which influence production control:
engineering, tool manufacturing, meth-
ods, purchasing and quality control. The

final seven chapters present the func-
tions of production control: forecasting,

scheduling, material control, stores con-
trol and dispatching.

There are many tables and diagrams,
making this a valuable quick reference
tool as well as a guide to the subject.

Spheroidal wave functions. J. A. Strat-

ton and others. New York, Wiley,
and Technology Press, M.I.T., 1956.

613 pp., $12.50.

This volume of tables is very impor-
tant for several reasons. It provides a

means for the electrical engineer and
physicist to handle wave problems in

spheroidal coordinates as easily as was
previously posible for rectangular, cir-

cular, cylindrical and spherical coordin-

ates. It also makes certain calculations

in applied physics, acoustics, and radar
more practicable. To make these com-
plex tables more reliable than ever be-
fore, ali the numbers were determined
by the electronic digital computer
Whirlwind I at the Massachutetts In-

stitute of Technology, and the tables

were computed, tabulated and printed

automaticãlly.

The book covers spheroidal wave
functions appropriate for prolate or

oblate spheroidal boundaries. Standard
forms of their solutions are defined and
a collection of formulas giving the im-
portant mathematical properties of these
functions is included. There is also a

set of tables from which values of the
solutions can be obtained for the more
interesting ranges of the variables.

Steels fór the user, 3rd ed. R. T. Rolfe.
New York, Philosophical Library,
1956. 399 pp., illus., $10.00 (U.S.).

Considerably revised since the pub-
lication of the second edition in 1941,

this practical book considers carbon
steels and their uses, mentioning alloy

steels only in connections where carbon
steels are unsuitable. Among the topics

covered are bright and free-cutting

steels, heat treatment of steels, case-

hardening, the use of steels at elevated
temperatures and fatigue and weld test-

ing.

Technique et utilisation des jauges de
contrainte. U. Zelbstein. Montreal,
Fomac, 1956. 255 pp., illus., $8.80.

This is a detailed treatment of strain

gauges, beginning with their mechanical
and electrical characteristics, and going
on to their use in industry. A large

section describes measuring methods
with this type of gauge, including both
static and dynamic measurements. The
last section deals with the utilization

of strain gauges in measuring the strain

on turbo blades, measuring vibrations,

etc, and with their use in determining
physical and mechanical sizes and quan-
tities.

Television: how it works, 2nd ed. J.

R. Johnson. New York. Rider, 1956.

346 pp., diagrs., $4.60 (U.S.).

Intended for anyone concerned with

television receivers, technician, student

or hobbyist, this book explains in sim-

ple terms how they work. Among the

paepipe
W O O D PIPE & TANKS
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. . . the ductile iron . .

.

is being adopted by more

and more industrial

groups for applications

such as

:

PRINTING ROLLS

GEARS AND WORM WHEELS

CAST-TO-SHAPE DIES

CRANKSHAFTS

FLYWHEELS

HYDRAULIC RAMS

MACHINE TOOL CASTINGS

FARM IMPLEMENT CASTINGS

RAILROAD EQUIPMENT

4 . . . typicai properties . .

.

TENSILE ELONGATION BRINELL

AS CAST
80,000 p.s.i.

to

100,000 p.s.i.

60,000 p.s.i.

to

75,000 p.s.i.

1-3% 225-300

ANNEALED
60,000 p.s.i.

to

75,000 p.s.i.

45,000 p.s.i.

to

60,000 p.s.i.

10-20% 140-180

HEAT TREATED
80,000 p.s.i.

to

160,000 p.s.i.

65,000 p.s.i.

to

150,000 p.s.i.

1-15% 160-340

...anc/ ivhen to specify zt...

1 . As a replacement for conventional cast iron,

where greater strength or resistance to im-

pact is needed.

2. In redesigning, where higher strength re-

sults in less weight — hence lower cost.

3. In place of large malleable iron castings

which can be difficult and costly to produce.

4, To replace many steel castings, where
higher yield strength and better machina-
bility are important.

^ Where heat resistance is a factor, because

of Noduloy's resistance to growth.

() t
For "wear resistance" applications which
may involve chilling, induction or flame

hardening of wearing surfaces.

If you have an application for NODULOY or w/sh fo have more information on the subject,

write to:

Canado. Iron
f o un dn e s , 1 im it e d

Foundry and Machine Division

921 SUN LIFE BLDG., MONTREAL 171 EASTERN AVE., TORONTO
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Doyou nâognize

fhis tenderers

fechnique?

K The pencil technique
of a top flight renderer
is as distinctively and
individually his as his

signature. Yet the work
of so many of these fine

artists has one thing in

common — it is done
with Mars-Lumograph
imported drawing pen-
cils and leads. Render-
ers find Mars the per-

fect pencil for every

step of the job.

Whether you are ren-

dering, detailing, or
making working draw-
ings, get the imported
Mars-Lumograph or
the Mars-Technico
push-button lead hold-

er and drawing leads.

You'll be glad you did.

The late

Albert Loecher

who executed

above rendering

of U.S.

Veterans Hospital,

Wilkes-Barre, Pa.

Kelly & Gruzen, Arch'$.

)TAEDTLER
PE NCI LS

at ali good engineering and
drawing material suppliers

or from

KEUFFEL & ESSER

of CANADA, LTD.

679 St. James Street West
MONTREAL 3, P. Q.
Main Distributors for Canada

Library Notes

topics covered are propagation, anten-
nas, transmission lines, amplifiers, sound
channels, synchronizing section, sweep
circuits, the picture tube and power
supplies. There is also a chapter on
colour television. The book is illustrat-

ed with very clear diagrams.

*Temperature: its measurement and
control in science and industry,
Volume II. Edited by H. C. Wolfe
for the American Institute of Physics.

New York, Reinhold, 1955. 467 pp.,
diagrs., $12.00 (U.S.).

The emphasis in the twenty-four
papers contained in this volume is on
the basic physics involved in tempera-
ture concepts and measurements. In-

cluded are discussions of temperature in

very hot gases and in matter near abso-
lute zero, standards and scales in use at

present, the use of semiconductors and
superconductors for measurement, and
sound velocity as a measurement of gas
temperature. Engineering aspects of the

subject deal with standard and speeial-

ized methods of measurement, and with
temperature measurement in steel mak-
ing.

Les ventilateurs et leurs applications.
D. Thin. Paris. Eyrolles, 1956. 152

pp., diagrs., fr. 1510.

In this book the author considers the

actual use rather than the construction

of ventilators. The approach is essen-

tially practical, and there are sections

describing the various types of ventila-

tor for different uses, and maintenance
and repair.

Last year the author published a simi-

lar book on pumps.

The world almanac and book of facts,

1956. Harry Hansen, ed. New York,
New York World-Telegram and Sun,
1956. 806 pp., pa. $1.10 (U.S.).

Here again is a resume of world facts

and events with their impact on the

United States. New developments in

relations with Rússia highlight the 1956
edition but other major politicai events
are covered as well. The almanac also

reports on developments in the U.S., on
scientific discoveries and on other fields

too numerous to list.

TECHNICAL BULLETINS
AND

PAMPHLETS RECEIVED
Aeronautical research

The growth of aeronautical research in

Canada during the post-war decade. J.

J. Green. (llth British Common-
wealth and Empire lecture.)

Automation
The automation handbook. (2nd Inter-

national automation exposition.)

Bridges

Suspension bridges: the aerodynamic
problem and its solution. D. B. Stein-

man.

Building construction

Course on better building. (Canada.

NRC. Div. of building research. Tech-
nical paper No. 31) 75c.

Influence of roughness of base and
ground-water conditions on the ulti-

mate bearing capacity of foundations.

G. G. Meyerhof. (Nova Scotia. Tech-
nical college. Tech. pa. No. 1.)

Proceedings of the conference on build-
ing research, October 21-23, 1953.

(Canada. NRC. Div. of building re-

search. Bulletin No. 1.) $3.50.

Electrical engineering
Bibliography and abstracts on electrical

contacts, 1954 supplement. (A.S.T.M.,
S.T.P. No. 56-1.) $1.00 (U.S.).

Bridge for the measurement of the ad-
mittance of electrical insulation at

very low frequencies. G. Mole and
D. C. G. Smith. (E.R.A. report
V/T116.) 12s 6d.

Corrosion of internai tank surfaces in

non - conservator transformers. M.
Waters. (E.R.A. report Q/T130.) lOs.

The effect of dipoles on electric strength.

H. Pelzer. (E.RA. report L/T320.)
7s 6d.

The effects of dissolved gases in the
design and operation of oil immersed
transformers. M. R. Dickson. (E.R.A.
report Q/T139.) 18s.

Improvement of line regulation by series

capacitor. S. Silbermann. (E.R.A. re-

port Q/T128.) 12s.

Station protection by a length of cable.

R. Davis. (E.R.A. report S/T62.) 15s.

Electronics

A-M detectors. Alexander Schure, ed.

(Rider review series No. 166-5.) $1.25

(US.).

Limiters and clippers. Alexander Schure,
ed. (Rider review series No. 166-6.)

$1.25 (U.S.).

Machlett Laboratories. (Cathode press
memorial issue.)

Engineering research

Co-operation in engineering research be-
tween educational institutions and in-

dustrv. (I.Mech.E. Proceedings. v.

169, No. 27, 1955.)

Review of current research and directory
of member institutions, 1955. (Ameri-
can society for engineering education.
Engineering college research council.)

$2.00 (U.S.).

Engineers. Training.

Detroit industry engineering training
program. H. P. Seelye, ed. (Engineers
council for professional development.)
$1.00 (U.S.).

Training programs of industry for grad-
uate engineers. M. J. Kelly. (Bell
telephone system. Technical publica-
tions. Monograph 2512.)

Highway systems

Functional report on proposed Don Val-
ley parkway to the Municipality of

Metropolitan Toronto. Foundation of

Canada engineering corp. and F. R.
Harris of Canada.

Metallurgy

The application of electricity in primary
non-ferrous metal industries in Can-
ada. (Canadian electrical association.

Committee of the industrial power
section. Eastern zone. Report)

Elevated-temperature properties of car-

bon steels. W. F. Simmons and H. C.

Cross. (A.S.T.M. S.T.P. No. 180.)

$3.75 (UJ3.).

Miscellaneous

Bibliographical abstracts on evaluation

of brightening agents for detergent

use. L. E. Weeks. (A.S.T.M. S.T.P.

No. 177.) $1.50 (U.S)

Effects of velocity and temperature of

discharge on the shape of smoke
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armour against the atom
Because it is the most effective shield against gamma rays, the deadly radiation resulting

from atomic fission and fusion, high purity lead has accepted a new and even more important
role in modern science.

In addition to its incomparable "stopping power," lead offers atomic researchers another
safety feature—it cannot become radio-active itself. However, any foreign material present in an
atomic shield can become "hot," and therefore high purity lead—like Tadanac Brand—is essential.

Now, more than ever before, metal applications in modern industry demand high purity.

Sometimes the product must be "tailor-made" for a specific job; for example, the complete
removal of even minute amounts of certain impurities or the addition of small
amounts of other metais.

These are problems for Cominco's research men and metallurgists. Tadanac Brand metais
are constantly in their care to ensure that Cominco products will meet the exacting
demands of today's markets.

T1-56

THE CONSOLIDATED MINING AND SMELTING COMPANY OF CANADA
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MODERN

BUILDERS

TOO,

rely on
\ ,1

CB&F

ENGINEERING

i I

4^

In skyscraper offices or groundscraper
processing plants, puzzling ventilation

and air conditioning problems have a

way of disappearing when Canadian
Blower & Forge engineers are called in.

In addition to their engineering skill,

these men also know that whatever
equipment is necessary to do the job

better— at lower cost—it is available

from Canadian Blower & Forge.

For air removal, air conditioning, in

fact for any air moving problem, fans

—scientific in design, superb in qual-

ity, are our business. If your business

depends on fans, we can offer you the

skills and facilities to handle any job

from original design to field service.

Write today, outlining your specific

problem.

Our associate organization, Can-
ada Pumps Limited, maintain a

staff of specially trained repre-

sentatives to help you solve

your pumping problems.

CANADIAN BLOWER & FORGE
COMPANY LIMITED

HEAD OFFICE: KITCHENER, ONTÁRIO
ENGINEERING SALES OFFICES: MONTREAL • TORONTO • HAMILTON

SAINT JOHN • WINNIPEG • EDMONTON • VANCOUVER

Library Notes

plumes from a funnel or chimney:
experiments in a wind tunnel. L. W.
Bryant and C. F. Cowdrey. (I.Mech.E.
Proceedings. v. 169, No. 23, 1955.)

Philosophical writings of Peirce. Justus
Buchler, ed. New York, Dover, 1955.

$1.95 (U.S.).

Procedure for payment: construction
claims. Defence construction (1951).

Transactions of the fifth annual confer-
ence on sanitary engineering. (Kansas.
University. Bulletin of engineering
and architecture No. 34.)

Stresses

Proceedings of the Society for experi-
mental stress analysis, v. 13, No. 1,

1955.

Television

TV repair questions and answers: de-
flection and IJ-V circuits. Sidney
Platt. (Rider publication No. 173-4.)

$2.10 (U.S.).

STANDARD REVIEWED
British standards, British standards in-

stitution, 2 Park Street, London,
W.l. British standards are available
from the Canadian standards assoc-
iation, National research building,
Ottawa, Canada.

B.S. 11: Part 1: 1955 — Fiat bottoin
railway rails. 4/-.

Part 1 of this revised standard speci-
fies quality of material, chemical com-
position and mechanical properties and
includes requirements for lengths and
for the condition of the finished rails,

etc. It differs from the previous edition
in a number of respects, the main
changes being the deletion of grades
other than the so-called 'médium man-
ganese' grade and the inclusion of
dimensional tolerances.

B.S. 24: Part 3B: 1955 — Helical
and volute springs and spring steels— Railway rolling stock material.
4/.

The standard specifies the following:

1. Hot rolled spring steel bars for helical

and volute springs.

2. Helical and volute springs made from
the above material.

3. Steel helical springs cold coiled from
a drawn material.

4. Ground spring bars for helical springs.

5. Helical springs made from round sec-

tion ground steel bars.

Also covered are the chemical com-
position of the steels, the quality of the
material, and the tolerances to which
these springs are to be made. The
Appendix contains the recommended
method for calculating the total num-
ber of coils for helical compression
springs.

B.S. 1490: 1955 — Aluminium and
aluminium alloy ingots and castings

for engineering purposes. 10 -.

This is a revision of the 1949 standard,

and introduces four new alloys. Alloys

L.M.17 and L.M.19, which were in the

original edition, have been omitted.

Some of the alloys have been includ-

ed in conditions not previously covered.

A number of amendments have been
made to the chemical compositions and
mechanical properties of the other

alloyj.
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ENGINEERING CAREERS
The Canadian Railways

The Railways of Canada are

among the largest employers of in-

dustrial manpower, and the wide
scale of their operations offers

many opportunities for members
of different branehes of the engi-

neering profession.

The undergraduate engineer is

encouraged to learn the funda-
mentais of railway practice by tak-

ing advantage of the summer em-
ployment that is available, and
which can show him the possibili-

ties that exist in a railroading

career.

To the graduate engineer there

are many varied fields in which to

apply his knowledge and to in-

crease it through the training

courses provided and through
practical experience. As the
country and the industry grow, so

do the opportunities for advance-
ment increase, and the engineer
with the railways may progress
through supervisory and adminis-
trative posts to the upper leveis of

management.
The fields open to the engineer

may be covered in broad outline

by considering the operations in-

volved in running a railroad. Traek
has to be laid and maintained,
bridges and buildings constructed,
rolling stock must be operated and
kept in operating condition, sig-

nalling systems installed and main-
tained, Communications developed,
power and other services provided,
and research and development
work carried out continuously to
keep abreast of technical advances
and operating progress.

Though the departments respon-
sible for these operations may
differ in detail (for example, in

scope and nomenclature) between
the different railway companies,
the operations are the same in gen-
eral and will be considered under
the general headings that follow.

In general, the graduate engi-

neer will be given practical train-

ing and field experience in one or
more of these departments or di-

visions when he joins the organi-

zation, to familiarize him with dif-

ferent aspects of the work, before

proceeding on the course of pro-

gress to which he is best suited.

RAILROAD ENGINEERING
Under this general heading are

considered the design, construc-

tion, and maintenance of roadbed
and the structures that accompany
the system. The latter include sta-

tion and warehouse buildings,

bridges, wharves, culverts, and
aqueducts. This field is largely that

of the civil engineer, who can gain

experience in design of structures,

soil mechanics, basic instrument
work, and construction in a variety

of materiais (steel, concrete, tim-

ber, etc.)

.

Signals

A particular, and highly import-

ant aspect of railroad engineering

is signalling. This is mainly the
province of the electrical engineer,

who deals with design, installation,

and maintenance of signalling sys-

tems to control train movements,
and also such items as levei Cross-

ing gates and warning signals at

intersections of railway and high-

way.

Operation

As part of his basic training the

engineer is also made familiar with
the routine of train operation, a

knowledge of which is necessary

when planning work to be carried

out without disrupting schedules.

The engineer may remain in one
of the departments just discussed

and proceed to sénior positions in

any of the fields, such as bridge or
building construction, or signals.

MECHANICAL ENGINEERING
Mainly of concern to the mech-

anical and electrical engineer are

the departments that deal with the
maintenance, repair, and servicing

of locomotives and rolling stock.

Though rolling stock is mostly
purchased from outside manufac-
turers, the task of maintenance in-

volves the operation of shops
equivalent to a major manufactur-
ing organization; also the railways

have much to contribute to the
design of the material to mçet the
exacting and very varied condi-

tions of operation encountered
across a continent the size of

Canada, with its extremes of cli-

mate and topography.

Though the steam locomotive is

eventually to be superseded, there
is still much stock to be serviced,

and new designs are constantly
being developed for its diesel coun-
terpart. The gas turbine is already
making some progress in other
parts of the world, and could well

be another responsibility of the
railway engineer.

Passenger and freight cars have
also to be designed and maintained
to meet modern service require-

ments. Air conditioning, heating,

refrigeration, and lighting are

among the services that have to be
developed and installed.

Apart from the rolling stock it-

self, there is much static equip-
ment to engage the mechanical and
electrical engineer, including shop

The electrical engineer may deal with
the design, installation, and main-
tenance of signalling systems.

(Photo: Canadian National Railways)



design, machinery and machine
tools, and electrical and steam
power plants. Standards and meth-
ods engineers may be engaged in

promoting the efficiency of main-
tenance operations and the con-

trol of materiais.

COMMUNICATIONS

The successful operation of an
extended organization such as a

railroad is particularly dependent
on rapid communication and the

transfer of essential information.

The Communications department
of a railway may thus be likened

to its nerve centre.

As is well known, the major
Canadian railway companies oper-

ate public telegraph services and
commercial Communications ser-

vices, but there is also a vast net-

work of Communications essential

to the operation of the railways

themselves.

The engineer has responsibilities

in the planning and design of tele-

phone, telegraph, and teletype cir-

cuits, and radio systems, together

with maintenance of these facili-

ties.

Particular examples include the

maintenance of standards connect-

ed with open wire lines; cable load-

ing, balancing and testing, and in-

stallation of gas pressure systems;

planning and testing radio systems,

including developing estimates,

making initial layouts, and carry-

ing out acceptance tests.

Standards are set for the field

layout and installation of Com-
munications equipment. Standard
inter-connection drawings and
specifications are prepared for the

guidance of plant forces installing

equipment for multi-channel car-

rier telephone and telegraph, tele-

type switching, program broad-
casting, train dispatching circuits,

and micro-wave. Reports are also

made on standard specifications

proposed by the Canadian and
American standards associations.

RESEARCH AND DEVELOPMENT
The civil, mechanical, electrical,

and metallurgical engineer may
find suitable opportunity in the

fields of research and development.
Research may be into purely tech-

nological problems or into the eco-

nomic aspects of particular situa-

tions, usually with the aim of im-

proving operating efficiency.

Examples of the type of prob-

lem tackled include the economic
effects of converting from steam to

diesel locomotives, improved meth-
ods of handling perishable freight,

and development of new types of

air-conditioning equipment for pas-

senger cars.

Development concerns the ex-

pansion of existing facilities and
the study of new áreas of potential

economic expansion and activity.

Reports and surveys are made to

investigate how best any such ex-

pansion or development can be
served by railway facilities. The
establishment of new industry is

One aspect that may concern the engineer is the construction of ali types of
switch yards and improvement of existing facilities. (Photo: Canadian Pacific Railway)

one aspect of this work; and an-
other, the opening up of new and
often hitherto inaccessible áreas of

great mineral wealth, has assumed
great importance in recent years
and will continue to be to the fore

as Canada's natural resources are

developed.

On the technical side, the engi-

neer has to develop specifications

and standards for materiais used
in the railway's wide operations.

Inspection staff ensures that pur-

chases comply with specification.

Materials testing and the devel-

opment of new materiais is alsó

carried out in chemical, metallurgi-

cal, textile, spectrographic and
physical testing laboratories.

OTHER DEPARTMENTS
There are many other depart-

ments of a railway in which the

engineer might find potential for

applying his particular bent. These
include finance, statistics, econom-
ics, and marketing.

Electronics

In common with many major in-

dustries, the railways are making
ever wider use of electronics in

fields other than Communications.
Electronic business machines are

coming into general use for ac-

counting, recording, computing,

and so on, and the electronic engi-

neer will be required to install and
maintain such equipment.

SALARY AND BENEFITS
The salary scales for the gradu-

ate engineer in the railways com-
pare favourably with those pre-

vailing in other branches of indus-

try. having regard to the different

leveis that apply in different geo-

graphical and economic zones.

Salary increases are generally on a

merit basis.

Benefits are also comparable
with those in industry in general.

They include pension schemes and
health insurance.

TRAINING
As has been outlined before,

training is available to the under-

graduate in the form of summer
employment, when he can learn

different aspects of the work. The
graduate joining a railway com-
pany is given a period of training

with practical experience in ali the

departments necessary to his use-

ful development and future pro-

gress. That progress, as stated

earlier, can lead to supervisory,

administrative, and management
leveis.
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The St. Lawrence
Seaway

(Continuei from page Ifií)

mit shippers to compete with Lake
Superior ore, which paid no tolls

of any kind.

Regional Authority Needed
For Montreal

Addressing the Montreal Branch,

Engineering Institute of Canada,
George S. Mooney, director, Mont-
real^ Municipal Seaway Bureau,

and C. E. Campeau, director of the

Montreal City Planning Depart-

ment, called for a regional plan-

ning and development authority.

Mr. Mooney stated the seaway
and its related problems had
brought the need for economic and
physical planning in the city dra-

matically to a head. "There is need
for close cooperation among and
between the basic utilities which
will be called upon to provide and
extend their services to this area:

railways, power utilities, water and
sewerage services and the like," he

said.

There is need, too, for soil sur-

veys and conservation plans, both
with respect to the forested áreas

in the Vercheres region and with
respect to water supply throughout
the area. Natural resources must
be carefully appraised and plans
made for their orderly control and
use."

Mr. Campeau urged that the
functional development of land
and facilities be undertaken ac-
cording to an integral master plan
covering the whole region, from
Sorel to Valleyfield, and from Pont
Viau to St. Jean. A belt parkway
would be indispensable to the south
shore, with riverfront parks to
serve the whole metropolitan region
and protect well established com-
munities. If the opportunity were
lost it might never come again be-
cause natural beauties and ameni-
ties would have been destroyed.

Seaway Will Benefit Inland
Cities and Towns

Seaway Authority President
Chevrier, speaking at London, Ont.,

in March, forecast that the co-
ordinated use of highway, railroad

and water transport methods can
have the effect of "putting inland
cities and towns on the wateris
edge."

Stressing that the seaway will

be of major importance for the car-

riage of bulk traffic, he pointed out
it would also give freer play to the
specialized advantages of water
transport, and that on general mer-

(Coniinued on page 600)

SERVING INDUSTRY. . .

APOWERFUL GIANT!
Here's another example of the way
Canada Wire meets the exacting demands

{ ^«T^N °' Canadian industry.

> When Ferranti designed and built this

> }| giant transformer, they consulted Canada Wire

ÉÊÊÊk and selected our flat copper wire and

^^B potheads for the project. Like other famous

> 5^ names, Ferranti appreciates the value of

sss^ss-sS our engineering experience and "know how"

^' z \ ' n supplying increasingly complex components.

í^ÊE: ^ Baby or giant, whatever your project

jjjSEE S involving power and its transmission,

^^~f*^!
consu '' Canada Wire— it pays.

imitei

r.

(anada W'REx(àble (õmjr^nV
Postal stalion "R" Toronto (Lcasido) Ont

A CANADIAN COMPANY MANUFACTURING AND SELLING COAST TO COAST.
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DIO YOU KNOW
that ali these types

are now standard in

FROST-PROOF COILS

STANDARD COILS
, For High, Médium, and
aLow t e m p e r a t u r e

FROST-PROOF BOOSTER COILS rises.

STANDARD BOOSTER COILS

J
WATER COOLING COILS Continuous Tube Coils,

and Removable Cover
Plate Heavy Duty Coils.

Almost any blast coil specification can now be

filled from Standard Unifin units . . . in "Steeline,"

or "Copperline". All-copper tubing can be sup-

plied if required, at extra cost.

TO COMPLETE YOUR FILES ASK FOR DATA SHEETS FROM

Unifin Tube^
L0N00N, CANADA

* THE ONLY INTEGRAL FINNED TUBE. Patented in Canada and patents pending.

The St. Lawrence Seaway
(Continued from page 599)

chandise traffic he felt a special-

ized traffic pattern would emerge.

He looked to a variety of new
services springing up, including co-

ordination of different types of car-

riers and improvements in existing

services. "Benefit thus will be ex-

tended far beyond the immediate
port áreas," Mr. Chevrier believed.

It was not to be supposed that the

seaway would have the effect of

drying up the fiow of traffic on the

existing land routes by rail or high-

way.
"With the coordination of the

different means of transportation

now moving out of the experi-

mental state, we are undoubtedly
on the verge of a new period of

development in transport tech-

niques, one with which completion

of the seaway will coincide," Mr.
Chevrier told his hearers, adding
that "particular progress is being
made in newer methods of hand-
ling, transferring, lifting, loading,

where costs have been most bur-

densome."
"It is well to note that these

costs can be particularly heavy to

shippers located beyond the ports,

such as in fact, the shippers of

your own local industries, but the

effect of the newer methods by
eliminating extra handling between
ship and shore, and between rail

and truck will offer your industries

a much wider range of transport

services. It can have the effect,

figuratively speaking, of putting
inland cities and towns at the
water's edge."

News of

Other Societies

The Earthquake Engineering Re-
search Institute is arranging a world
conference on earthquake engineering at

the University of Califórnia, Berkelev,

June 12-16, 1956.

This conference marks the 50th anni-

versary of the San Francisco quake. Co-
operating in the work are the American
Society of Civil Engineers, the Struc-

tural Engineers Association of Califór-

nia, and the University of Califórnia.

Information can be obtained from the

Department of Conferences and Special

Activities, University of Califórnia,

Berkeley 4.

The Society of Naval Architects and
Marine Engineers (74 Trinity Place,

New York 6, N.Y.) will hold the annual
meeting this year in Canada for the

first time. It will be at the Sheraton-

Mount Royai Hotel. Montreal, May 3

and 4, 1956.
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ALL THE POWER

Beneath the hills at right ís the huge Bersimis

generating station. Westinghouse transformers

boost the voltage of the generated electrie

power for traromission over miles of country-

side such as this.

1

One of the huge dams on the Bersimis system.
These dams make possible a lake containing

350 billion cu. ft. of water.

from the giant

Bersimis system is

WESTINGHOUSE
TRANSFORME

D

Largest autotransformers with

TCUL ever built in Canada, this

is one of five supplied for the

Bersimis system by Westing-
house.

f. i CHARIESBOURG/W«TINGHOUSÉ AUTOTRANSFORMERS
>\_L "írWy THE LARGEST IN CANADA

MONTREAL^ BOUT DE ,,|LE

WESTINGHOUSE AUTOTRANSFORMERS
THE IARGEST IN CANADA

BEAUHARNOIS

From the underground generating station in Labrieville, townsite of

Hydro-Que'bec's Bersimis River project and from the Lower Bersimis

Generators will come 1,800,000 hp of electrie energy. This power will

travei over 400 miles of transmission lines to Quebec and Montreal.

Transformation of power on this system is accomplished by thirty-six

Westinghouse power transformers, among them Canada's largest phase-

shifting and autotransformers with TCUL* located at Charlesbourg and

Bout de 1'Ile to step down and shift voltage for the Shawinigan and

Montreal systems.

Hydro-Québec has done a magnificent job. Westinghouse, a major

supplier, congratulates the farsighted men who made Bersimis a reality.

Today, as in the past, it may be said of this, Canada's oldest land

"Quebec sont là!"

* TCUL Tap Changing Under Load.

you can beSUR£...if irà TVèstinghouse
CAN ADIAN WESTINGHOUSE COMPANY LIMITED, HAMILTON 56 A 350
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The Metal Bonding

of Aircraft Assemblies

J. J. Waller,

Chief Materials and Process Engineer,

Canadair Limited.

In this paper is described the

metal bonding process as we are

nsing it in the manufacture of

our CL-28 maritime reconnaissance

airplane, starting with the basic

decisions that had to be made, and
following through to the time when
we were in full production of

bonded assemblies of specification

quality. Although based on our
experience with the application of

metal bonding to a particular air-

plane, the principies and proced-

ures involved would also apply to

aircraft of other design, and could

include the use of the process in

other industries.

The CL-28 airplane, which is

somewhat larger than the Doug-
las DC-7 and the Lockheed Super-
G Constellation, will be used by
the Royai Canadian Air Force for

anti-submarine work over the

coastal waters of Canada.
There are over 1500 metal bond-

ed assemblies in the CL-28, many
of which are of primary structural

importance. They range in size

from a few inches to those which
are over thirty feet in length.

Some of the problems we were
faced with, because of this large

range in sizes, will be described

later in this paper.

Organizational Considerations

One of the first matters we had
to consider when embarking upon
this bonding program, was how to

introduce into our production facil-

ities, a process so radically differ-

ent to anything we had used be-

Read at the 70th Annual General and
Professional Meeting of The Engineering
Institute of Canada, Montreal, May, 1956.

Metal bonding was found to

be a necessity, rather than
an alternative joining
method, in the case con-
sidered here. Other advan-
tages are also shown in this

comprehensive description.

foro. This was further complicated

by the fact that we had a rather

short-span engineering release and
production schedule with which to

contend. Co-ordinated decisions

had to be made quickly and carried

out effectively within our rather

large organization. Until certain of

these basic decisions had been
made and we were well along in

the experimental phase of produc-

tion bonding, we considered that

operating through our normal line

organization would be too time-

consuming, since there were so

many other problems associated

with the CL-28 program which had
to be explored and settled.

Accordingly, it was decided to

introduce bonding, as a production

process, by means of a committee
whose membership consisted of

representatives of the various de-

partments in our organization

directly concerned with metal
bonding. This committee, which
was virtually autonomous, repre-

sented structures and design engi-

neering, plant engineering, manu-
facturing engineering, the produc-
tion department, quality control.

and materiais and process engineer-

ing. What this approach meant to

us was that, within three weeks
after the bonding department had
been set up, we were able to pro-

duce bonded assemblies of speci-

fication quality. This elapsed time
included that required for proving
equipment and tools, as well as

the training of production person-

nel who had had no previous ex-

perience in metal bonding.

Although we had done a certain

amount of laboratory bonding of

test specimens earlier, we soon
learned that there is a large differ-

ence between laboratory and
production procedures.

Selection of a Suitable Âdhesive

We next had to decide upon the

âdhesive we should select for our
use. There were several available

in the United States and Canada,
one of which was originally devel-

oped in the United Kingdom and
which is being used there almost
exclusively, with apparent success.

Amongst the adhesives avail-

able were those suitable for ap-
plications subjecf to the normal
temperature range of — 65°F. to

+ 180°F., and those for the high

temperature range of — 65°F. to

-|-500
o
F. Our requirements were

for an âdhesive suitable for use

only in the normal temperature
range. Also, at the time our de-

cision had to be made, the high

temperature adhesives available

had not yet been adequately de-

veloped for practical use.

After visiting several airframe

manufacturers in the United
States and in the United King-
dom, ali of whom were doing
bonding under production condi-
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tions, we Consolidated their re-

actions to the particular adhesives

they vvere using, and selected as

the best for our purpose FM-47
tape system adhesive 1

. This is a

— G5°F. to -j-180°F., adhesive cov-

ered by specification MIL-A-8331.
In addition to several others,

our principal reason for selecting

a tape-type adhesive, was our con-

tention that a better and more
consistent quality bond could be
obtained than with a powder-type
or a liquid-type adhesive.

FM-47 is a two-component ma-
terial, consisting of a primer and
a tape. The primer is composed
of a partially polymerized or cured
phenolic resin to which has been
added a quantity of a vinyl resin.

The tape, about 0.015 in. thick,

consists of a loosely-woven Fiber-

glas cloth impregnated with a ma-
terial similar in composition to the

primer but with a very much
higher solids content. The function

of the glass cloth is that of a sup-

port for the adhesive. The cloth

contributes very little, if anything,

to the strength of the cured
adhesive.

The presence of the vinyl resin

in the formulation is to increase

the ductility (and the peei

strength) of the cured adhesive.

Cured phenolic resins, by them-
selves, are extremely brittle. How-
ever, the presence of the vinyl resin

lowers the shear modulus of the

adhesive from approximately 1.5

million p.s.i., to about 0.75 million

p.s.i.

Fig. 1. General view of 5 ft. x 12 ft. platen press—two openings.

This adhesive, when properly

used, will produce minimum shear

strengths of 2500 pounds per
square inch in aluminum alloy

assemblies.

Selection of Equipment

The next phase of our program
which had to be investigated was
the selection of the equipment
necessary for production bonding.

We had to plan for a rather lim-

ited rate of production and, since

the assemblies to be bonded varied

Fig. 2. General view of 2 ft. x 4 ft. platen press—two openings.

in size from those which are very

small to those which are very large,

we had to select equipment which
would be versatile and at the same
time require bonding tools which
would be relatively inexpensive to

make. We considered the "pants

presser" type of tooling, the in-

flatable-diaphragm type and the

integral pressure, and heating

type, as well as many other similar

types, to be uneconomical for our

requirements.

Accordingly, one of the basic de-

cisions we arrived at was that, in

general, ali flat parts would be
bonded in platen presses, and ali

contoured parts in autoclaves. On
this basis, most flat parts would
not require any tooling whatso-

ever, while the tools required for

autoclave bonding would be of the

lightweight, inexpensive type made
principally of sheet metal.

Two platen presses were pur-

chased, each with two openings

and platen sizes of 2 feet x 4 feet

and 5 feet x 12 feet. The platens

are heated by steam and cooled by
water. Steam was selected in place

of electrical resistance as the heat-

ing médium, because of the wide-

spread reports we had received

that the latter did not provide a

fast heat-up time on an economical

basis, nor did electricity provide

as uniform a temperature distribu-

tion as did steam.

The pressure for platen press

curing was selected at 200 pounds

per square inch.
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Fig. 3a. Autoclave door with air circulating fan and motor. Assembly in
position ready for curing of the adhesive.

It was decided to purchase one
autoclave only, having the work-
ing dimensions of 8 feet in diameter
and 35 feet in length, so as to

accoramodate the largest part

which had to be bonded. The maxi-
mum pressure for autoclave bond-
ing was chosen to be 100 p.s.i., as

higher pressures would involve a

great deal of expense and time,

and the safety hazards would be
greatly increased.

Heat in the autoclave is obtained
by means of a steam heat ex-

changer and a fan-type circulating

system located inside the auto-

clave. Although some firms are be-

lieved to be still using wet-type
autoclaves—that is, the live steam
contacting the parts to be bonded
—the trend for several years now
has been toward dry units so as

to obtain the desired flexibility

of temperature and pressure. An
arrangement is also provided to

circulate cold water through the
heat exchanger coils, for cooling

the inside of the autoclave at the

end of the curing cycle.

The curing temperature selected

for both press and autoclave
methods of bonding is 310±10°F.
This selection was made so as to

obtain the fastest curing time
without tending to anneal or soften

the aluminum alloy parts being
bonded.

Bonding Tools

I would now like to describe

briefly the general design of bond-
ing tools selected.

As mentioned previously, our
press bonding tools were held to

a very small number, since when
bonding a flat part to a flat part
no tools are really necessary. For
example, when bonding a flat spar
web reinforcement to the web it-

self, the detail parts are placed
between the platens of the press,

separated on each side by a thin

sheet of heat resistant rubber and
a thin sheet of soft aluminum. We
found the soft aluminum sheet to

be necessary since, at a pressure
of 200 pounds per square inch, the
rubber flows, and the high friction

developed between it and the parts
being bonded creates a tendency
for one of the parts being bonded
to shift relative to the other—even
when they are tack-rivetted to-

gether—the rivets being sheared.

The instances where tools are

required for press bonding are for

such items as corrugated assem-

blies, for example, where only cer-

tain áreas of a detail part have
to be bonded.
The tools which are used for

autoclave bonding are made prin-

cipally of aluminum sheet with the

supporting structure made of thin

aluminum plate. The sheet is con-

toured to the same shape as the

assembly being bonded. This shape
is supported by "ribs" fastened

on to a base which, in turn, sup-

ports the whole bonding tool.

Connections are provided for

vacuum lines. I believe the sim-

plicity of this type of tooling is

self-evident.

Bonding Pre-Treatment

I would now like to deal with

the subject of the pre-treatment

of aluminum alloy parts to be

bonded, since this constitutes a

very important phase of the pro-

cess.

The first stage consists of re-

moving the oil, grease and other

soil from the surfaces to be bonded.
This can be done in several ways
using either or both vapour phase
degreasing or alkaline solution de-

greasing methods. For reasons of

economy and because it lends it-

self to "production line" methods,
we selected the use of an alkaline

solution. I will not go into the

details of this phase of the pre-

treatment since it is a process in

general use throughout the metal

working industry.

The next stage of the process is

the rinsing operation. We have
found that the only way of ensur-

Fig. 3b. Autoclave instrumentation.

THE ENGINEERING JOURNAL May, 1956 605



Fig. 4 and 5. Tooling for corrugation bonding.

ing complete rinsing is by the use
of spray rinse tanks instead of the

ordinary immersíon type. This con-
> i s t s of a conventional tank, ade-

quately drained, with rows of

spray nozzles running down the

length and on each side of the
tank.

Perhaps it should be emphasized
at this point that cleanliness of

the material to be bonded is of

extreme importance throughout
the whole process—more so, per-

haps, than in any other process
\ve are using.

The next stage in the pre-treat-

ment is the etching of the alum-
inum, in a solution of sodium
dichromate and sulphuric acid

maintained at a temperature of

145°F. The time of immersion is

10 minutes.

Then follovvs a cold water spray
rinse, in turn followed by blowing
the parts dry with a jet of clean,

dry compressed air. Strangely
enough, the sodium dichromate-
sulphuric acid solution is the only
one found, so far, which will pro-

duce metal bonds with consistently

high strength. It is strange, be-

cause this solution oxidizes and
does not deoxidize the surface of

the aluminum.
I would like, here, to discuss

the theoretical aspects of the
mechanism of metal bonding, since

it is closely associated with the
sodium dichromate-sulphuric acid

etching of the material to be
bonded.
Clad aluminum alloy sheet, when

it is received from the mill and
degreased, has a surface contact
resistance in the range of 500 to

2.500 microhms or perhaps even

Fig. 6. Autoclave bonding tool.

higher. A bond made on such a

surface has low and inconsistent

strength. Now, if this aluminum
sheet is deoxidized in a reagent

such as hydrofluosilicic acid, it

will have a contact resistance in

the range of zero to 10 microhms.
A bond made with material so

treated is also low and inconsistent

in strength.

Then, again, when we treat this

aluminum in a sodium dichromate
and sulphuric acid solution and
measure the contact resistance, we
find the value to be in the

range of approximately 500-700

microhms. Bonds made with ma-
terial so treated have consistently

high strengths. The question is

"why"?
Firstly, of course. the sodium

dichromate-sulphuric acid solution

etches the surface of the aluminum
and the microscopic "hills and val-

leys" so developed, not only in-

crease appreciably the surface area

of the material, but also develops

a "keying" surface for the adhesive.

However, this is generally consid-

ered to play only a minor role in

the development of high strength

bonds.

The oxide on the aluminum ma-
terial as it is shipped to us by
the mill is formed by natural or

ordinary atmospheric exposure. It

is a comparatively slow process.

This oxide coating may be consid-

ered to be poorly adherent to the

parent metal and non-uniform in

properties and thickness. The oxide

formed by the sodium dichromate-

Fig. 7. Autoclave bonding tool.



sulphuric acid solution, on the

other hand, is not only firmly ad-

herent but is also uniform.

The major role in a good bond
is played by polar molecules. The
aluminum oxide molecule and its

variations, which is firmly attached

to the surfaee of the etched

aluminum, is asymmetric and
polar. That is, the electrical charge

at one end is farther from the

centre of the molecule than the

electrical charge at the other end.

Consequently, the neutralizing ef-

fect of one charge by the other is

not as pronounced as in the case

of a symmetrical molecule. That
charge farthest from the centre of

a polar molecule will have a high

electrical affinity for another mole-

cule, particularly of the polar

type. In this case of metal bond-
ing, the other molecule with polar

characteristics is the adhesive.

One of the essential character-

istics of a good adhesive is that

it not only wets thoroughly or

comes into intimate contact with
the metal or the oxide of the metal
being bonded before it is cured,

but, after curing, it must be a

molecule with polar characteristics.

Adhesives like FM-47 have such
characteristics and this wetting

action and polar attraction be-

tween the molecules of the ad-

hesive and that of the metal sur-

faee are chieíly responsible for the

high strength bonds obtained.

Fit-Up of Parts To Be Bonded

One of the first and important
operations to be carried out in

bonding work, is to determine
whether the parts to be bonded fit

together properly, so that they
achieve the necessary close con-

tact during the curing operation.

Fig. 8. General view of pre-treatment tanks.

Fig. 9. Adhesive in place.

that ordinary hand pressure should

bring the detail parts into good
contact with one another—in ali

áreas where bonding is to take

place.

This requirement for good con-

tact is sometimes difficult to

achieve, particularly when one has

to deal with complicated shapes

such as contoured corrugations.

When the inspector concerned is

in doubt as to whether a fit-up is

adequate, he uses the dye trans-

fer method for checking. This

Fig. 10. General view of drying oven.

consists of applying, by brush, to

one faying surfaee, a coating of

die-maker's dye, fitting the parts

together in the bonding tool and
applying vacuum only. If the dye
transfer to the other faying sur-

faee is complete, then, under
normal curing pressure, the re-

quirement for ciose contact will

definitely be achieved.

After the fit-up has been check-

ed, the detail parts are pre-treated

in the manner described previously.

To add another note about
cleanliness; after the parts are

pre-treated, they are handled only

by personnel wearing clean cotton

gloves.

Application of Adhesive

The faying surfaces of the parts

to be bonded are sprayed with
adhesive primer to give a dry film

thickness of^ 0.001-0.002 in. The
adhesive tape is then applied to

one faying surfaee only and rolled

firmly into place using a hard
rubber roller. The adhesive is then
air-dried for two hours followed by
force-drying for one hour at 225°F.
This careful drying is essential so

as to remove ali traces of solvent

from the adhesive, and avoid poor
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Fig. 11. Press-cured bonded assembly.

bonds from being developed as a

result of the solvent evaporating

in the glue line during the euring

operation.

Curing of the Adhesive

After the force-drying is cora-

pleted, thermoeouples, made from
wire 0.005 in. in diameter, are at-

taehed to the adhesive tape in

the significant áreas so as to

determine when the glue line

reaches the required curing tem-
perature. The parts are then nested

together and placed in the bonding
tools or direetly on the press

platen.

In the case of press curing, the

heated platens, with the work in

place, are brought together under
very low pressure, about 5 p.s.i.

The glue line is allowed to come
up to 310°F., and to dwell at this

temperature for 8 minutes. The
press is then opened for 2 minutes.

The purpose of this pre-cure is

to start the polymerization of the

phenolic resin. During this initial

joining together of the molecules

the by-product is water—which,

under the existing temperature, is

in the form of a vapour. Opening
the press for the two-minute period

allows this water vapour to escape

and thereby diminishes the tend-

ency for voids to develop in the

glue line.

After this pre-cure stage, the

press is closed to a bonding area

contact pressure of 200 p.s.i., arid

the adhesive is finally cured at

310°F. for approximately 30 min.

After the 30-minute cure, with
the 200 p.s.i., pressure maintained,

the cooling system of the press

is turned on. This is accomplished

by flowing cold water through the

hollow platens of the press, where
the steam had previously circu-

lated. When the glue line has
reached approximately 180°F. the

press is opened and the bonded
parts are removed.
The purpose of cooling down to

180°F. while the assemblies are

under pressure is that, at 310°F.,

the cured adhesive has compara-
tively low strength. Consequently,

handling the parts at this tem-
perature may allow one detail part

to shift relative to the other. Álso,

if there is any tendency for spring-

back of the parts to take place,

a void could develop.

Fig. 12. Press-cured bonded assembly.

In autoclave bonding, much the

same procedure is followed in cur-

ing as in the case of press bonding.

The pre-cure as an individual

stage is not carried out, since the

continuously applied vacuum be-

tween the rubber blanket and the

part draws off the water vapour
evolved. The curing pressure used
in the autoclave, as mentioned
previously, is only 90-100 p.s.i.

Finish Treatment of
Bonded Assemblies

FM-47 adhesive, after it is cured,

is extremely stable chemically. In
fact, we have been unable to find

any reagent to dissolve it.

Because of this property, we are

able to treat bonded assemblies for

protection against corrosion, in the

same manner as for assemblies

joined together by any other

method.
The treatment used consists of

immersion in an alkaline cleaner

followed by rinsing in water. Clad
assemblies are then immersed for

5 minutes in a 5 per cent solution

of chromic acid maintained at

130°F. Non-clad assemblies are

treated by immersion to obtain

one of the proprietary chemical

conversion coatings such as Iridite

14-2 or Alodine 1200. The assem-

blies are then coated with zinc

chromate primer in the usual

manner.

Quality Contrai and Metal Bonding

One aspect of metal bonding
which has not yet been covered

and which is extremely important,

is that of quality control.

Since, by present methods, a

metal bonded assembly cannot be

examined for good bonding by
other than destruetive methods, it

is extremely important that each

phase of the process is constantly

and carefully controlled for quality.

This includes taking such pre-

cautions as testing each incoming

shipment of adhesive, frequent

chemical analysis of the pre-treat-

ment solutions, checking carefully

the fit-up of detail parts to be
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Fig. 13. Autoclave-cured bonded assembly.

bonded, controlling accurately the

curing temperature, pressure and
time, enforcement of practices

which ensure cleanliness of the

parts being bonded, keeping flow

times between various stages of

the process to an absolute mini-

mum, and finally the liberal use

of shear test specimens which are

processed along with each batch

of production parts.

Quality control is probably
more important in metal bonding
than in any other process.

Inspection of Bonded Assemblies

The procedure used at present

for the inspection of bonded assem-

blies is to tap them with a light-

weight hammer having an alum-
inum alloy head. Voids will make
themselves evident when a change
in the noise caused by the tapping

is heard. It must be admitted that

this is a very unsatisfactory

method, particularly since voids in

heavy gauge materiais are difficult

to locate in this way.
Stanford Research Institute

along with the Convair Division

of General Dynamics, in Texas,

have developed a more exact

method of distinguishing between
good and poor bonds. The equip-

ment is basically the same as the

ultrasonic equipment used for the

detection of defects in metal, ex-

cept that the bond testing equip-

ment functions on the principie of

measuring changes in mechanical
impedance. Although we do not
yet have such equipment in use
in our facilties, I have had the op-

portunity of examining bonds by
this method and it certainly gives

a positive indication. The equip-

ment is known as a Stub or a

Stubz meter but is not yet com-
mercially available.

Bonding of Metals
Other Than Aluminum

Throughout this paper, the
metal bonding of aluminum only
has been discussed. Other metais
such as magnesium alloy and stain-

less steel have been bonded suc-

Fig. 14. Floor panei.

cessfully, although the shear
strengths developed are generally

not as high as those obtained with
aluminum. Again, the whole prob-
lem is to treat the surfaces of

these metais chemically so as to

obtain a coating whose molecules

are firmly adherent to the parent
metal and also have polar char-

acteristics.

CONCLUSION

In conclusion, some may won-
der whether ali this apparent
trouble one has to go through to

make properly bonded assemblies,

is worth it or not—particularly in

this day of automatic rivetting

and resistance welding, which pro-

cesses fit in closely with the cur-

rent trend towards automation.

We have wondered about this

too, until we discovered that

going to joining methods, other

than bonding, would have cost us
approximately 1000 pounds in

structural weight On this basis,

metal bonding becomes a necessity

and not a process to be considered
as a choice between it and some
other joining method. Apart from
the saving of weight, for certain

criticai assemblies, bonding will

afford a much longer fatigue life

than other methods of joining.

Also, for high speed aircraft, bond-
ing gives a smoother surface from
aerodynamic considerations.

Also, apart from obtaining low
weight, high strength and smooth-
ness which the aircraft designer is

constantly concerned with, there

are certain applications where
metal bonding proves itself to be
more economical than other join-

ing methods.

1 Bloomingdalp Rubber Company.



The Mackinac Bridge
How it was designed

for aerodynamic stability

D. B. Steinman, M.E.I.C.

Consulting Engineer,

New York, N.Y.

The Mackinac Bridge, a

suspension bridge 8,614 feet

long with a rriain span of

3,800 feet, was designed to

have exceptional aerodyna-

mic stability. Wind-tunnel

tests have proved that the

designed high degree of

stability against ali forms

of oscillation has been ob-

tained. A perspective draw-

ing of the bridge is shown

at the hea<l of this page.

The design ok the $100 million

Mackinac Bridge in Michigan,

now under construction, with a

main span of 3,800 feet and for

which the writer is consultant, was
predetermined in final form, with-

out groping, cut-and-try experi-

mentation or snccessive modifica-

tions of design to overcome aero-

dynamic instability. Now, exten-

sive wind-tunnel tests have been

completed on a large-scale dy-

namic model of the bridge; no
modification of the original design

has been found necessary or de-

sirable. The wind-tunnel tests

show conclusively that the Mack-
inac Bridge, as designed, has com-
plete and absolute aerodynamic
stability against ali forms of oscil-

lation — vertical, torsional, and
coupled—in ali modes at ali wind
velocities and ali angles of attack.

This goal has not before been

attained nor approximated in any
bridge section investigated.

With the destruction of the Ta-
coma Narrows Bridge in 1940 by
cumulative oscillations in a mild

gale, the engineering profession

was awakened to the importance
of considering the aerodynamic
problem in bridge design. To resist

these potential destructive forces,

the more obvious, elementary
methods ordinarily pursued tend

to produce structures that are ex-

travagant in cost and clumsy in

proportions. In the case of the

Mackinac Bridge, a different

course was adopted. A bridge of

ideal, assured aerodynamic safety

has been secured without sacri-

ficing either economy or graceful

proportions. By scientific design,

utilizing the new knowledge of

suspension bridge aerodynamics,

the Mackinac Bridge has been
made the most stable suspension

bridge, aerodynamically, that has

ever been designed.

This result has been achieved,

not by spending millions of dollars

to build up the structure in weight

and stiffness to resist the effects.

but by scientific design to elimin-

ate the cause of aerodynamic in-

stability. The vertical and tor-

sional aerodynamic forces tending

to produce oscillations are not

merely resisted; they are scientific-

allv eliminated.

Read at the 70th Animal General and
Professional Meeting of The Engineering

[nstitute of Canada, Montreal, May. 1956.
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FUNDAMENTAL PRINCIPLES

The fundamental principies of

successful design are as follows:

1. The phenomena of aerody-

namic instability are not mysteri-

ous, but can be solved by scien-

tific analysis and then prevented.

A science of bridge aerodynamics
is a reality.

2. It is more scientific and more
economical to eliminate the cause
of aerodynamic instability by sci-

entific design than to build up the

structure, in weight and stiffness,

to resist the effects of aerodynamic
instability.

3. AH bridge cross-sections do
not behave alike aerodynamically.
They may be differentiated and
classified as aerodynamically stable

and unstable sections, of different

degrees of stability or instability.

in the three different kinds of

potential -oscillation—vertical, tor-

sional, and coupled.

4. The aerodynamic character-

istics of any proposed bridge sec-

tion are either already known or

may be determined by simple
model tests on a small-scale model.
Expensive and time-consuming
wind-tunnel tests on a full bridge
model or on a large-scale oscillat-

ing section-model are not required
in predetermining the design.

5. The aerodynamic behaviour
of a bridge may be qualitatively

and mathematically predicted from
the lift and torque graphs record-

ed for different sections, or ob-

tained for a new section from a
small-scale static section-model in

a small wind tunnel. The slopes of

the graphs determine stability or
instability. The curvature of the
graphs determines limiting ampli-
tudes.

6. The ideal bridge section, aero-

dynamically, is one that has zero

slope of both the lift graph and
the torque graph. Zero slope in

both graphs denotes complete
elimination of the lift forces and
moments that produce aerody-
namic oscillation s, vertical, tor-

sional, and coupled.

7. Bridges of assured aerody-
namic stability may be economic-
ally secured by simple modifica-
tions of the usual bridge sections.

SIMPLE MODEL TESTS

Based on fundamental concep-

tions of the aerodynamic forces

and moments acting on a bridge

section, simple modifications of

the conventional bridge cross-

section have been devised to elim-

inate the concentrations of differ-

ential pressure and the surfaces on
which those pressure differences

acted. These modified sections

were easily and inexpensively test-

ed and developed by means of

simple, home-made oífice models,

suspended from light springs and
exposed to the breeze from an
electric fan.

The results of these elementary
tests, confirmed and refined by
tests made on a small-scale non-

oscillating section-model in a small
wind tunnel, provided the basis

for the design adopted for the
Mackinac Bridge.

The confirmatory tests on a
small-scale section-model of the
Mackinac Bridge were made by
Professor F. J. Maher at the Vir-
gínia Polytechnic Institute. The
model, only S1/^ inches wide and
15 inches long, was constructed to
represent a 120-foot length of

bridge to a scale of Vs-inch to the
foot, in accordance with the cross-

section shown in Fig. 2. Open-grid
sections of the deck and open rail-

ings were simulated in the model
by use of wire screening. Graphs
giving the variation of aerody-
namic lift, drag, and moment with
the angle of attack of the wind for

this stationary section-model were
plotted. These three graphs sup-
plied the information to assure the
aerodynamic stability of the
bridge. The total cost of the model
and the tests was only $500.

Those who do not understand
the consistent simplicity of funda-
mental scientific principies have
challenged this procedure by de-
claring that nothing can be learned
from experiments on small scale

models. These eritics forget the
history of scientific thought. New-
ton did not require an elaborate
model of the universe in order to
discover the universal law of gravi-
tation; his mind grasped the fact

that the forces acting on a falling

object obeyed the same simple law
as the forces acting on the largest

planet. The most costly, elaborate
research equipment may not be a
substitute for the creative mind.

DESIGN FEATURES

The essential features charac-
terizing the design of the Mack-
inac Bridge for perfect aerody-
namic stability are shown in the
cross-section, Fig. 2.

The outstanding original feature
contributing to high aerodynamic
stability is the provision of wide
open spaces between the stiffening

trusses and the outer edges of the
roadway. The trusses are spaced
68 feet apart and the roadway is

only 48 feet wide, thus leaving
open spaces 10 feet wide on each
side, for the full length of the sus-

pension bridge. These wide lateral

openings are located where the
maximum aerodynamic pressure
differences would otherwise be
concentrated; such pressure differ-

ences ordinarily produce the criti-

Fig. 2. Cross-section of the aerodynamically stable Mackinac Bridge.

68'-
0"
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ca] alternating vertical forces in-

ducing and amplifying vertical

oscillations, together with the

maximum lever-arms for these

vertical forces in inducing and
amplifying torsional oscillations.

These lateral openings serve a dual

purpose:

1. They equalize the aerody-

namic pressures above and below

the deck in the criticai áreas ad-

jacent to the stiffening trusses or

girders, thereby cancelling the re-

sultant alternating vertical forces.

2. They remove the area of solid

deck on which these pressure dif-

ferences would otherwise act. A
pressure cannot exist and cannot

produce a force without an area

on which to act.

The alternating pressure differ-

ences ordinarily concentrated in

these corners of a bridge cross-

section not only create the biggest

alternating forces causing cumu-
lative amplification of vertical os-

cillations, but they also operate

with maximum leverage to pro-

duce the alternating torques caus-

ing cumulative amplification of

torsional oscillations.

For still further aerodynamic
stability of the Mackinac design,

the equivalent of a wide longi-

tudinal opening is provided in the

middle of the roadway (see Fig.

2) . The two outer traffic lanes,

each 12 feet wide, are made solid,

and the two inner lanes and the

centre mall (24 feet wide) are

made of open-grid construction.

Model tests have shown that a

design with open grid over the full

width of the roadway does not

produce aerodynamic stability.

The solid deck, or a substantial

part of it, is needed for damping
by atmospheric resistance. The
Mackinac Bridge cross-section pro-

vides the solution. The two solid

roadway lanes, each 12 feet wide,

supply the necessary atmospheric

damping. Even in the two open

lanes, a large measure of atmos-

pheric damping is afforded by the

friction of the airflow through the

grid, with the velocity of this air-

flow augmented by the effect of

the adjacent solid deck.

Wind-tunnel tests have con-

firmed the high aerodynamic sta-

bility of this design of cross-

section.

An additional design feature in-

troduced for the still further in-

crease of the aerodynamic stability

of the Mackinac Bridge is the use

of open-web, trussed floorbeams

(see Fig. 2) , instead of the usual

solid-web floorbeams. Aerodyna-
mic oscillations of a bridge have
usually started under the action

of winds blowing at angles of ap-

proximately 45 degrees to the axis

of the bridge. The component
parallel to the bridge axis and
acting on the transverse floor-

beams and on the arched camber
of the span, tends to start the

oscillations; the component acting

across the span then amplifies the

initial oscillation if the cross-sec-

tion has aerodynamic instability.

The use of open floorbeams ehm-
inates an importAtit souree for the

initiation of oscillations by gusts

and quartering winds. The aero-

dynamically stable cross-section

eliminates the amplification of os-

cillations, whether originated by
gusts or by the imperceptible vi-

brations due to tvaffic. Any initial

vibration is quickly damped in-

stead of being sustained and am-
plified.

STATIC LIFT GRAPH

The static lift graph is obtained
by plotting the measured vertical

lift force on a small section-model

held stationary at various angles

of attack in a wind tunnel.

For comparison and contrast,

the static lift graphs for three sig-

nificant bridge sections are shown
in Fig. 3, superimposed and plot-

ted to the same scale. The corres-

ponding static torque graphs for

the same three bridges are shown
in Fig. 4. Taken from official rec-

ords and published reports, the

graphs for the Golden Gate Bridge

were obtained in the wind tunnel

at Stanford University, the graphs

for the original (1940) Tacoma
Narrows Bridge were obtained in

the Guggenheim Aeronautic Lab-
ratory of the Califórnia Institute

of Technology, and the graphs for

the Mackinac Bridge were ob-

tained in the wind tunnel at the

Virgínia Polytechnic Institute.

The slope of the static lift graph
represents the rate of increase of

vertical lift with angle of attack.

A small correction, the "drag cor-

rection", is made in the plotted

graphs in order to take into ac-

count the fact that the model is

inclined, instead of the wind direc-

tion, to provide the various small

angles of attack.

The slope of the static lift graph
is significant. A negative slope

(lift decreasing with increasing

angle of attack) would represent

dangerous instability in vertical

oscillations. A bridge section pos-
sessing this characteristic would
be subject to cumulative amplifi-

cation of vertical oscillations to
catastrophic amplitudes.

A positive slope of the static lift

graph identifies "stable sections,"

so designated to distinguish them
from "catastrophically unstable"
sections. This distinction is clear-

cut in the case of narrow geomet-
ric sections, such as lenticular sec-

tions, with the depth exceeding
the width. In bridge cross-sections,

however, a "stable" section, that
is, one with positive slope of the

lift graph, is subject to limited

aerodynamic oscillations in certain

criticai ranges of wind velocity.

These aerodynamic oscillations

usually oceur at low velocities. Al-
though they are not "catastro-

phic", these low-velocity oscilla-

tions are alarming, and tend to

shorten the life of the bridge by
fatigue. This is the type of oscilla-

tion, commonly known as "gallop-

ing", which characterized the Ta-
coma Narrows Bridge (1940) dur-
ing the four months of its life.

In both cases, catastrophic in-

stability (negative slope of lift

graph) and limited instability

(positive slope of life graph) , the
degree of instability is propor-
tional to the slope of the lift

graph. The steeper the slope, the
greater is the rate of amplification

of the oscillations. The rate of in-

crease is logarithmic; the smallest

tremor is automatically amplified

a thousand fold to an amplitude
of one or more feet in a few
minutes.

Since the foregoing relationship

applies to ali lift graphs, of either

positive or negative slope, the con-

clusion is clear:

The ideal bridge section is one
that has zero slope of static lift

graph.

In this respect, the goal sought
in an ideal bridge section is quite

different from that sought in wing
sections for airplanes. "Flight sta-

bility" is something quite different

from "aerodynamic stability". In

the case of airfoil design, the ob-

jective sought is maximum lift,

and the ideal airfoil is one that

yields maximum ratio of vertical

lift to horizontal drag. The ideal-

ized airfoil has a steep lift graph,

with a slope of 4-6.28. The ideal

bridge section should have a flat

lift graph with a slope of zero.

The foregoing distinction is
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overlooked by those who seek to

apply the formulas of convention-

alized airfoil theory to bridge sec-

tions, since airfoil theory assumes
that the section is an idealized air-

foil of fixed charaeteristics, includ-

ing steep slope of lift graph. Sueh
misapplication of inappropriate

theory and formulas fails to give

due credit to the more stable

bridge sections, scientifically de-

signed, in which the slope of lift

graph is greatly reduced or elim-

inated.

In Table I are listed the com-
parative slopes of the static lift

graphs (corrected for drag) for

some notable bridge sections; the
idealized airfoil and the ideal

bridge section are included for

comparison.

Table I. Slope of Static Lift Graph
Golden Gate +10.5
Idealized airfoil + 6.28

George Washington -j- 6.2

Tacoma (original) + 5.5

Bronx-Whitestone + 5.0

Mackinac (grid covered) + 1-9

Mackinac (grid open) + 0.03

Ideal bridge section

For the Mackinac Bridge as de-

signed (see Fig. 3 and Table I) the

slope of lift graph is +0.03, vir-

tually zero. This degree of perfec-

tion has not before been approxi-

mated or attained. This remark-
ably flat slope of the Mackinac lift

graph should be compared with
the comparatively steep slopes of

the lift graphs (+5.0 to +10.5)
recorded for prior large suspension

bridges, and with the steep slope

(+6.28) for the idealized airfoil.

Using the slope of lift graph as

a measure of vertical instability,

Table I shows that the Mackinac
Bridge, as designed, is 350 times

safer than the Golden Gate Bridge
against vertical oscillations or

"galloping".

For completeness of presenta-

tion, Table I also includes the

hypothetical case of the Mackinac
Bridge with the grid in the middle
of the roadway (24 feet of width)
assumed completely covered, as

by ice and snow. Even for this

extreme assumed condition, the

slope of lift graph has the unpre-

cedentedly low value of +1.9, or

five and a half times as |safe as

the corresponding figure (+ 10.5)

for' the Golden Gate Bridge. More-
over, for this assumed extreme

condition, the ice and snow pack-

ed in the meshes of the grid and
any ice and snow on the solid por-

tions of the deck would greatly

increase the structural damping,
thereby offsetting the effect of the

small increase in the slope of the

lift graph.

The recently completed large-

scale wind-tunnel tests on a model
of the Mackinac Bridge in the

specially built laboratory at the

University of Washington confirm

the fact that the Mackinac Bridge

has complete and absolute aero-

dynamic stability against vertical

oscillations at ali wind velocities

to infinity and at ali angles of

attack.

STATIC TORQUE GRAPH
For the static torque graph, as

in the consideration of static lift

graphs, the ideal slope is zero.

Zero slope of torque graph means
the complete absence of ali forces

and moments tending to induce
and to amplify torsional (twist-

ing) oscillations.

In the writer's formulas, the
logarithmic increment (or rate of

amplification) is found to be pro-

portionaí to the slope of the static

torque graphs. The complete
mathematieal analysis utilizes, in

addition, a supplementary static

torque graph obtained with a

curved model of the cross section.

In addition to the steepness of

the slope, its direction is of criticai

significance. A negative (down-
ward) slope of torque graph iden-

tifies catastrophic torsional in-

stability. This is the dangerous
type of instability that was re-

vealed in the torsional oscillations

that destroyed the Tacoma Nar-
rows Bridge.

A positive (upward) slope of

torque graph identifies a so-called

"stable section" in torsion, but
such a stable section is also sub-
ject to potential aerodynamic
oscillations in torsion. In this case
the aerodynamic oscillations are

non-catastrophic; they are of lim-

ited amplitude, from a few inches
to several feet, and they occur at
low wind velocities. Even such
limited oscillations are trouble-

some and alarming and they
weaken the structure by fatigue.

From the foregoing considera-

tions, the conclusion is clear:
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Fig. 4. Comparison
of static torque graphs
for three suspension
bridges.

The ideal bridge section is one
that has zero slope of static torque
graph. This criterion is parallel to

the corresponding conclusion with
respect to slope of lift graph.

For comparison and contrast,

the static torque graphs for three

significant bridge sections are

shown in Fig. 4, superimposed and
plotted to the same scale. The
three bridges represented are the
original Tacoma Narrows Bridge.

the Golden Gate Bridge and the

Mackinac Bridge. This diagram
shows clearly the steep negative

slope of the torque graph for the
Tacoma Narrows Bridge, repre-

senting the catastrophic torsional

instability which destroyed that

structure. In contrast, the diagram
shows the flat torque graph for

the Mackinac Bridge, indicating

ideal torsional stability. Slopes are

measured at the middle of the
graph, corresponding to horizontal

wind and the liniited small inclin-

ations of the wind.

In Table II are listed the com-
parative slopes of the static torque
graphs for some notable bridge

sections; the idealized airfoil and
the ideal bridge section are includ-

ed for comparison.

Of the sections listed in Table
II, the idealized airfoil is the only
one having a positive slope of

torque graph. For bridge sections,

a zero slope or a slight negative

slope is preferable. If the lift

graph and the torque graph both
have a positive slope, the section

is vulnerable to coupled oscilla-

tions, representing a dynamic
combination of automatically syn-

chronized vertical and torsional

oscillations. In the case of airfoils

(airplane wings and tail surfaces)

,

such coupled oscillations, known
as "flutter", are a source of danger
and have repeatedly proved dis-

astrous. That is why zero slope

of lift and torque graphs, or a
slight positive slope of lift graph
combined with a slight negative
slope of torque graph, representa

the ideal for bridge sections, elim-

inating ali possibility of vertical,

torsional and coupled instability.

Table II. Slope of Static Torque
Graphs

Tacoma (original) —0.52

Bronx-Whitestone —0.50
George Washington —0.19

Golden Gate —0.13
Mackinac (grid open) —0.02

Mackinac (grid coveied)
Ideal bridge section

Idealized airfoil +1.57

Using the respective slopes list-

ed in Table II as a measure of

torsional instability, the tabula-

tion shows that the Mackinac
Bridge, as designed, is 26 times
safer against torsional oscillations

than the original Tacoma Narrows
Bridge, 25 times safer than the
Bronx-Whitestone Bridge, 9.5

times safer than the George Wash-
ington Bridge, and 6.5 times safer

than the Golden Gate Bridge. For
the hypothetical case of the grid

completely covered, the foregoing

ratios are actually improved,
yielding an infinite ratio of supe-

rior torsional stability for the

Mackinac section.

Combining the data of Tables 1

and II as a measure of safety

against coupled oscillations, the

Mackinac Bridge section, as de-

signed, is 6.5 to 350 times safer

than the Golden Gate Bridge, and
26 to 183 times safer than the
Tacoma Narrows Bridge.

The graphs (Figs. 3 and 4) show
how a section of assured aero-

dynamic stability was selected for

the Mackinac Bridge. This simple

procedure is the key to the safe.

speedy, scientific design of future
suspension bridges for assured
aerodynamic stability.

The recently completed large-

scale wind-tunnel tests on a model
of the Mackinac Bridge in the
special laboratory at the Univer-
sity of Washington confirm the
fact that the Mackinac Bridge
has complete and absolute stabil-

ity against both torsional and
coupled oscillations at ali wind
velocities to infinity and at ali

angles of attack.

DEPTH OF STIFFENING TRUSS

A suspension bridge ignora ntly

designed, or one otherwise unsafe
aerodynamically, may be made
safe by the crude and simple de-

vice of providing excessive depth
of the stiffening girder or truss.

In 1945, the! author of an engi-
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neer's handbook, though not a

bridge engineer, included in his

advertisement the claim that his

handbook told how to design a

suspension bridge so as to assure

its safety against becoming a

"Galloping Gertie". His prescrip-

tion was very simple—to make the

truss depth one-fortieth to one-

sixtieth of the span. This prescrip-

tion is technically eorrect, but it

would represent a sacrifice of good
engineering in order to cover

ignorant design. For ali but the

shortest spans, it would represent

extravagance and would yield

ueedlessly heavy, awkward and
ill-proportioned structures.

A more scientific formula has
been derived by the writer. It

gives the safe recommended depth
of stiffening truss for various
lengths of span, but adds the

s a v i n g clause: "unless aero-

dynamic stability is otherwise

assured".

By this formula, the required

truss-depth for the 3,800-foot-span

Mackinac Bridge, if it were un-
scientifieally designed, would bc
46 feet, or 1/82 of the span. But
even this depth would be extrava-

gant in cost and wasteful of steel.

For the Mackinac Bridge an
ultra-conservative truss-depth of

38 feet was adopted, yielding a
convenient ratio of 1/100 of the
span. In view of the assured high
aerodynamic stability of the de-

sign, a shallower truss - depth
would have been entirely safe. In
a suspension bridge, when correct-

ly designed, the cost increases

rapidly with increasing depth of

stiffening truss. By reducing the
epth from 46 feet to 38 feet,

several million dollars were saved.
Because there are many who do

not know or understand the fun-

damental principies of the aero-

dynamic problem and its solution,

the design had to be ultra-conser-

vative and to forego the addi-

tional cost-saving through any
further reduction of truss depth.

A barrage of uninformed criticism

and attack had to be overcome.
It was necessary to make certain

sacrifices in order to retain the

confidence of the public, the in-

vestors and the insurance com-
panies. The ultra-conservative de-

sign was the price that had to be
paid in order to sell the project.

DOUBLE LATERAL SYSTEM

As a further contribution to the

assured ultra-aerodynamic safety

of the Mackinac Bridge, a double
system of lateral bracing was
adopted. By providing two planes

of horizontal bracing, at or near
the planes of the top and bottom
chords of the stiffening trusses.

respectively, and extending over
the full length of the suspension

bridge, we secure the effect of a

hollow rectangular section in tor-

sion. The torsional stiffness of the

structure is thereby greatly aug-
mented, together with a corre-

sponding high increase in the

structural damping in torsion.

For the Mackinac Bridge, in the

light of the scientific design of the

cross-section to eliminate any
trace of aerodynamic instability,

the extra high measure of torsional

resistance secured by providing a

double lateral system was really

not necessary. It was provided in

order to be ultra-conservative, as

an additional concession to public

confidence.

By the addition of the extra

plane of lateral bracing, the tor-

sional rigidity of the Mackinac
Bridge was increased seven-fold

from 115,000 lb. to 832,000 lb.

against one - segment oscillation

(the main span assumed to deflect

in a single segment) ; and nearly

fourteen-fold from 160,000 lb. to

2,200,000 lb. against two-segment
oscillation (the main span as-

sumed to deflect in two segments,

the mode that wrecked the Ta-
coma Narrows Bridge)

.

As a direct result of the mani-
fold increase of torsional stiffness

contributed by a double system of

lateral bracing, the calculated fre-

quency ratios (ratios of theoreti-

cal harmonic frequency in tor-

sional oscillation to theoretical

harmonic frequency in vertical

oscillation) exceeded 3.5. These
high (favourable) frequency
ratios were unprecedented and ex-

ceeded the available range of the

test equipment in the aerodynamic
Iaboratory at the University of

Washington. New modifica tions of

the equipment had to be devised
and installed before the Mackinac
Bridge model could be tested.

The abnormally high calculated

frequency ratios for the Mackinac
Bridge, resulting from the pro-

vision of a double lateral system,

constitute a further safeguard

against any possibility of coupled
oscillations. On account of the

high frequency ratios, the wind
velocity necessary for such coup-
led oscillations, even if they were
possible, woidd be fantastically

h igh

.

TESTS CONFIRM STABILITY

Soon after the Mackinac Bridge
bonds were sold and contractors

were notified to proceed with the

construction of the bridge,
arrangements were concluded in

March, 1954, for a thorough aero-

dynamic investigation by Profes-

sor F. B. Farquharson in the Sus-

pension Bridge Laboratory at the

University of Washington. The
purpose of these additional tests

was to secure impartial, authorita-

tive confirmation of the high de-

gree of aerodynamic stability

achieved in the design of the
bridge. These investigations, cost-

ing $15,000, were completed and
the results recorded in Professor

Farquharson's final report, dated
May 20, 1955.

The model used for these wind-
tunnel tests was a 1/50-scale sec-

tion-model, 60% in. long, with de-

tails of shape reliably duplicated.

(See Fig. 5.) The tests were made

Fig. 5. Dynamic model used in the wind-tunnel tests at the University of
Washington. Accurately built to 1/50 scale, the model represents a 253-foot

section of the Mackinac Bridge.
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in a specially built open-jet wind
tunnel with a wind-jet 12 feet long

and 4 feet high.

Tlie high aerodynamic stability

of the Mackinae Bridge exceeded
ali prior experience in aerodynamic
investigations. Professor Farqu-
harson had to revise his test equip-
ment when he found that this

bridge had features of stability

higher than had ever been previ-

onsly investigated. In fact, some
of the features of stability of the
Mackinae Bridge, such as the very
high frequency ratio of 3.5 and the
high estimated damping of 0.10 for

the iced eondition were too high
to be fully duplicated in the model.
When the model was tested for

the normal operating eondition of

tendency to start oscillations. The
high vertical rigidity and the still

higher torsional stiffness contrib-

ute this high value of the struc-

tural damping. The magnitude of

the structural damping factor, or

logarithmic decrement, will cer-

tainly be at least 0.05. Professor

Farquharson has estimated for the

Mackinae Bridge a structural

damping factor of approximately
0.08. For the abnormal eondition

of ali deck openings completely
closed by ice and snow, the action

of the interlocked ice and the
packed snow will contribute fur-

ther to the structural damping,
and for this eondition the struc-

tural damping may be estimated
as 0.10.

Table III

Bridge Criticai Wind
Velocity

Bronx-Whitestone (after addition of stiffening trusses) 30 mph.
Golden Gate 40 "

George Washington 55 "

New Tacoma Narrows 76
"

Mackinae (with deck closed) 632
"

Mackinae (with deck open, as designed) Infinite

the structure, namely, with the

grids in the central portion of the

roadway and the sidewalks open,

absolutely no motion developed at

any angle of attack up to the ex-

treme value of plus or minus 20°

(the limits of the wind tunnel)

and over the full range of veloci-

ties available. These tests were
conducted under very low damp-
ing conditions (0.005) which
would reveal the slightest trace of

instability; the actual structural

damping in the bridge will be ten
to twenty times as high (0.05 to

0.10) , emphasizing still more this

tested confirmation of complete
aerodynamic stability.

The wind-tunnel tests showed
conclusively that the Mackinae
Bridge, as designed, has complete
and absolute stability against ver-

tical, torsional and coupled oscilla-

tions at ali wind velocities and ali

angles of attack.

Professor Farquharson also test-

ed the Mackinae Bridge model
with ali roadway and sidewalk

grids closed solid, to represent the

hypothetical, abnormal eondition

of ali openings completely closed

by ice. For this eondition the aero-

dynamic stability is found to be
so nearly perfect that the differ-

ence is practically meaningless.

The Mackinae Bridge will have
an exceptionally high value of

structural damping, resisting any

For a minimum assumed value

of 0.05 for the structural damping,
the wind-tunnel tests for the
bridge with the deck completely
closed show complete and absolute

stability against vertical and tor-

sional oscillations at ali wind
velocities and complete and abso-

lute stability against. coupled os-

cillations at ali wind velocities up
to 524 miles per hour for the

lowest mode of oscillations, 779
miles per hour for the next mode,
and 800 miles per hour for the
next higher mode.

For the higher and more prob-
able estimated value of 0.10 for

the structural damping, the wind-
tunnel tests for the bridge with
the deck completely closed, as by
ice, show complete and absolute

stability against vertical and tor-

sional oscillations at ali wind velo-

cities and complete and absolute

stability against coupled oscilla-

tions at ali wind velocities up to

632 miles per hour for the lowest
mode of oscillations, 942 miles per
hour for the next mode of oscilla-

tions, and 966 miles per hour for

the next higher mode of oscilla-

tions.

Accordingly, even under the
worst abnormal conditions, the

Mackinae Bridge is ultra-safe

against any possibility of aerody-
namic oscillations. The indicated

criticai velocities for the assumed
abnormal conditions approach the

supersonic range.

The highest wind velocity ever

recorded in the vicinity of Mack-
inae is 78 miles per hour. The re-

quired "criticai velocities" of 632,

942, and 966 miles per hour may
be dismissed as fantastically im-
possible.

COMPARISON WITH OTHER
BRIDGES

The outstanding aerodynamic
stability achieved in the Mackinae
Bridge is best shown by a com-
parison (Table III) with the

criticai velocities determined by
similar wind-tunnel investigations

for other notable suspension

bridges.

For the prior long-span bridges.

the criticai wind velocities listed

in the accompanying Table III are

taken from published reports by
Professor F. B. Farquharson in

official bulletins (1954) of the

University of Washington Engi-
neering Experiment Station.

CONCLUSION

The Mackinae Bridge is one
hundred per cent safe, aerodynam-
ically, even under the most ad-
verse conditions that may be ex-

pected to oceur. Tt represents the

achievement of a new goal of per-

fect aerodynamic stability, never
before attained or approximated
in any prior suspension bridge

design.

The Maritime Professional Meeting

September 5, 6, 7, 1956

St. Andrews by the Sea, N.B.
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A Progress Report on

Canadian Atomic Power

I. N. MàcKay, m.e.i.c,

Manager, Engineering, Civilian Atomic Power Dept.,

Canadian General Electric Company Limited.

Three years ago I had the op-

portunity of presenting to the an-

nual meeting in Halifax some re-

marks eoncerning the possibility

of atomic power in Canada. In

these three years much has hap-
pened to bring atomic power closer

to realization, and I would like to

discuss some of the reasons for

this. In particular, I would like to

discuss some of the fields in which
atomic power may soon find appli-

cation, and also some of the tech-

nical developments which are like-

ly to reduce the cost of atomic
power to the range of conven-
tional sources in many parts of

this country.

In early 1954 a group was
formed at Chalk River to study
the design of a small demonstra-
tion power reactor. The group con-
sisted of engineers and scientists

from utilities, industry and Chalk
River. The power range was spe-
cified between 10,000 and 20,000
kilowatts. The results of this study
have been reported in the Engi-
neering Journal in a paper* by
Mr. H. A. Smith, of Ontário
Hydro, who headed the study. As
you already know, Atomic Energy
of Canada Limited subsequently
approached most of the principal

manufacturing engineering firms
in Canada and selected the Cana-
dian General Electric Company

*The Preliminary Design of NPD,
December, 1955.

In the last few years the

production of atomic power

in Canada has come much

closer to realization. The

author discusses the main

factors involved, gives an

overall view of other pro-

grams, and deals particu-

larlywith the costs involved.

Limited to carry out the design,

and subsequently the construction

of the N.P.D. power station. The
Civilian Atomic Power Depart-
ment of this company was formed
in May 1955, with a staff of

about two dozen engineers includ-

ing about half a dozen from
Atomic Energy of Canada
Limited. During the first three

weeks, a series of lectures was pre-

sented to the group by members
of the Chalk River staff on various

subjects associated with atomic
power. The group spent most of

the summer of 1955 reviewing the
requirements for the N.P.D. re-

actor in detail and repeating
many of the calculations originally

carried out by Mr. Smith's group

in order to familiarize themselves

with the fundamental considera-

tions of the design. During the

fali, major alternatives were con-

sidered in detail; and a design

which is believed to be substan-

tially final is now progressing.

Costs have been considered care-

fully throughout ali stages of the

design, and although there is as

yet no cost estimate based on a

final engineering design, we are in

a far better position to assess the

economias of this type of reactor

than we were three years ago.

Let us first look at some of

the power requirements in this

country. The basic characteristics

-of atomic power plants as com-
pareci to conventional thermal
power are the negligible cost of

fuel transportation, the low but
not negligible fuel cost, the rela-

tively high capital cost, and the

great economies attainable in large

sizes. For these reasons we would
expect atomic power to be used
initially where hydro, natural gas,

or other cheap power is not read-
ily available. For a good many
years to come it looks as though
British Columbia, the Prairie

Provinces, and Quebec Province
will have cheap power available

close to the large load centres. We
can expect to see central station

Read at the 70th Annual General and

Professional Meeting of The Engineering

Tnstitute of Canada, Montreal, May 1956.
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atomic power plants first in On-
tário and tho Maritimes.

Last January the Ontário
Hydro-Electric Power Commission
released some interesting figures

concerning their expected power
requirements over the next thirty

years. Ontário consumes nearly

two-fifths of the total electrical

power consumed in Canada, and
over the last three decades the in-

crease has been at a rate of a lit-

tle over 6V2 per. cent per year.

However in Southern Ontário in

the last five years the increase has
been at a rate of 8% per cent and
last year the total load on the
system increased by more than 14

per cent. By about 1965, almost
ali of the economically available

hydro-electric power in the prov-
ince will have been developed.
Practically ali further additions
will be in the form of thermal
power stations. The program as-

sumes that by 1965 atomic power
will carry base loads economically.
Figure 1 illustrates approximately
the expected growth of this sys-

tem to 1980. You will see that the
coal merchants need have no fears,

but that those who manufacture
waterwheel generator equipment
would do well to turn their atten-
tion to much higher speed ma-
chinery. The atomic, or nuclear,

power program calls for a 400,000
kilowatt station by 1965 and over
21/<> million kilowatts of atomic
power during the following five

years. By that time the total ther-

mal electric generation will have
overtaken the hydro-electric capa-
city.

Growing power requirements in

the Maritime Provinces call for

smaller new blocks of power than
in Ontário. These are smaller than
the most economic atomic power
unit sizes. However, due to the
high fuel costs in this area, atomic
power can be expected to compete
in smaller units than the optimum.
It would appear that the use of

atomic power in the Maritimes
will depend on the general rate of

development there, but it could
also directly affect this growth.

In addition to central station
power use, there are a number of

other opportunities in this country
for the application of atomic
power. These are based primarily
on the negligible fuel transporta-
tion and storage costs. In remotc
communities where the cost of

transportation of oil or coal is

high, the cost of power may be
from 15 to 35 mills per kilowatt-

hour. An N.P.D. type of power
plant can offer power close to the

bottom end of this range. Another
obvious use for atomic power is

in naval ships, where it offers

cruising ranges far beyond any-
thing obtainable with conventional

fuels. During its first year of

operation, the U.S. Submarine
Nautilus exceeded the previous re-

cord for distance travelled sub-

merged by a submarine by a factor

of more than ten. However, this

type of power plant uses highly

enriched fuel and is very expen-
sive to operate. Its use in a sur-

face ship would be difficult to

justify. Although I have not gone
into the question in any detail, I

would doubt that power reactors

could be used economically for the
propulsion of naval ships of much
under say 7,000 tons. By economic
in this sense I refer to power
plants where the operating costs

would be acceptable considering

the tactical advantages to be
gained by their use.

The development work required

to produce cheap and reliable cen-

tral station atomic power plants

is very largely applicable to the
development of atomic power
plants for other uses. With Can-
ada^ present man-power situation,

it seems logical to proceed with
the development of central station

power plants first. This is, of

course, being done and the N.P.D.
reactor is intended to demonstrate
the practicability of atomic power
for large central stations. How-
ever, with only minor alterations,

this design would provide econo-

mic power for an isolated com-
munity which is sufficiently stable

to pay off the capital investment

over a period of 20 years or more,

with a reasonably stable load of

at least 10,000 kilowatts.

A brief look at the programs
of some other countries seems ap-

propriate. Britain is undoubtedly
the furthest advanced in produc-

ing commercial power reactors

which will be economically attrac-

tive in that country. This is part-

ly because their conventional fuel

supply is dwindling and they can

afford to pay relatively higher

costs for atomic power. Their

schedule calls for sixteen power
reactors to be constructed by 1965

at a total cost of some $840,000,-

000 providing V/2 million to 2 mil-

lion kilowatts. The first of these

reactors is expected to be in opera-

tion this year. The first ten of

these power plants are ali of the

same type, selected by the British

Atomic Energy Authority, gas-

cooled, graphite-moderated, prob-

ably using slightly enriched fuel

available from the diffusion plant

which was erected for military

purposes. The used fuel from the

reactors will contain significa nt

quantities of plutonium. The U.S.

have either under construction or

in advanced engineering stages

some two dozen atomic power
plants of ali types including those

for ship propulsion. In ali cases

the U.S. reactors so far described

publicly will use at least slightly

enriched fuel. Table I shows the

main features of power reactors

110w planned by private industrial

618 May, 1956 THE ENGINEERING JOURNAL



groups in the United States. Rús-

sia expects to have two 50 Mw.
reactors operating this year. Nor-

way and France both have active

atomic programs under way, and
there is also a joint Dutch-Nor-
wegian ship propulsion program.

Own<

1. Consolida te

Co. — Ind
N.Y.

2. Consumers Public

Power District of North American
Columbus, Neb. Aviation Inc.

3. Detroit Edison Co.

Group

4. Commonwealth Edison

Group General Electric

5. Yankee Atomic Electric

Co.

The three countries which have
found it necessary to make the

extremely heavy capital invest-

ment necessary to erect uranium
enrichment plants are perhaps

naturally using enriched uranium
to fuel their power reactors. These
countries are, of course, the United

States, Great Britain and Rússia.

Although I have no information on

the cost of production of U235 in

the United States I do not believe

that the use of enriched uranium
will prove economical for central

station power plants in the long

run, unless a large part of the

capital cost of the plants required

to enrich the uranium can bc
charged to military expenses. I

cannot imagine Canada spending
very many hundreds of millions

of dollars on an enrichment plant

for military purposes. Therefore,

unless we are to rely on imported
fuel for our atomic power pro-

gram, we must build our reactors

to use natural uranium. As it

turns out, this seems to us to be
much the cheapest way of obtain-

ing central station atomic power
anyway. I suppose that it is con-

ceivable that if the United States

emphasis on enriched fuel creates

a great demand for this, in the

future we might prefer to sell en-

riched rather than natural uran-

ium to users, and we might then

erect a diífusion plant. However

Cost/kw.

$230

Sodium-cooled
75 graphite 320

100 Fast breeder 540

Dual cycle boiling

180 water . 250

Pressurized ordinary

100 water 230

if this day arrives, we can adjust

our program to suit the circum-

stances.

Figure 2 illustrates diagramati-

cally the relative costs of various

forms of uranium fuel. The differ-

ence between the cost of U ,O
s
and

of natural uranium metal is ac-

counted for by the cost of process-

ing the oxide to produce the

metal. Low temperature reactors

such as the N.R.U. and the

N.R.X. at Chalk River use uran-

ium metal sheathed in aluminum.
The cost of this sheathing is in

the order of $2 per lb. of uranium.
High temperature power reactors

in general use uranium sheathed
in zircaloy or some other zircon-

ium alíoy. The cost of this sheath-

ing is in the order of $10 to $20
per lb. of uranium; however as

very few tons of uranium have
actually been sheathed in zircon-

ium to date, we can expect some
reduction in the cost of this pro-

cess. The cost of natural uranium
enriched with about 1 per cent

additional uranium 235 amounts
to about $130 per lb., using

U.S.A.E.C. prices. The P.W.R. re-

actor being built at Shippingport,

Penn., for the Duquesne Light

Company can be quoted as an

example to illustrate the costs of

slightly enriched fuel in a power

reactor. This reactor uses between

eleven and twelve tons of natural

uranium plus 50 to 60 kilograms

of uranium 235 in a nearly pure

form. The cost of the natural

uranium is in the order of $500,-

000, whereas that of the U235 is

about three times this amount.

A pound of U235 contained in

natural uranium costs about one

quarter as much as a pound of

separated U235 at U.S.A.E.C.

prices. Yet the former will release

more energy in a reactor, and in

doing so will produce upwards of

three quarters of a pound of plu-

tonium which may be had for the

cost of chemical separation. How-
ever, it should be made clear that

the use of enriched fuel gives the

designer of the reactor much more
freedom than the use of natural

uranium, and may permit im-

portant economies in the capital

costs of the reactor.

There are a number of ways in

which the costs of natural uran-

ium fuel may be reduced in the

future. Although zircaloy is ap-

parently the most suitable alloy

for sheathing uranium for water-

cooled power reactors at present,

the Aluminum Company of Can-

ada is cooperating actively with

Atomic Energy of Canada Limited

in the development of an alloy of

aluminum and nickel which may
be suitable and which would cer-

tainly reduce the cost of sheathing

the fuel very greatly. Fused uran-

ium oxide (U(X) is currently be-

ing investigated as a substitute

for uranium metal. This has sev-

eral advantages including the fact

that it is not acted upon chemi-

cally by the coolant in the case

of sheath failure. Although its cost

at present is not much different

from that of metal, when large

quantities are required it might be

expected to cost less than the pure

metal. When natural uranium is

used in a heavy water reactor of

the type that we are considering,

for every hundred atoms of U235
contained in the natural uranium
used up, something like eighty or

more atoms of the otherwise inert

U238 are converted into pluton-

ium. Plutonium has properties

somewhat similar to U235 and is

capable of allowing the fuel to

continue to be useful for a long

time after ali of the original U235

Fig. 2. Relative costs of various forms of uranium fuel.

U3°8

NATURAL URANIUM

NAT. U. SHEATHED IN Al

NAT. U. SHEATHED IN
ZIRCALOY

ENRICHED URANIUM

10 20 30 40 50 60 70 80 90

COST OF FUEL - S/LB

100

Table I. Power Reactors Planned by Industry in U.S.

er Builder Power, Mw. Type

>d Edison
ian Point, Babcock and Wilcox Pressurized ordinary

Co. 236 water
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Fig. 3. Effect of the cost of fuel.

is consumed. Used fuel rods from
reactors which operate on natural
uranium c o n t a i n considerable
quantities of plutoniuni. This can
be chemically separated relatively

cheaply and may be used for small
more or less transportable reactors
vvhere higher than normal fuel

costs are aceeptable. In a nuclear
economy governed by military
eonsiderations, of course, pluton-
ium has considerably higher value.

An intriguing possibilitv seems
to 1 ie m the use of thorium as a
fuel. Thorium has properties some-
what corresponding to uranium
288, and is incapable in itself of
supporting a chain reaction. How-
ever when it absorbs neutrons it

produces uranium 233, which is

better than either uranium 235 or
238 for fueling the kind of reactor
about which we are talking. Theo-
retically at any rate a reactor
fueled with a mixture of a small
amount of uranium 233 and nor-
mal quantities of thorium would
produce more uranium 233 from
the thorium than is consumed.
This should make possible very
Iong irradiations from a set of fue!
elements, perhaps ten times as
long as from natural uranium. íf

proved practicable, this fuel might
cost less than 1 mill per kilowatt-
hour. This type of fuel could prob-
ably be used in heavy water re-
actor originally designed for tlie

use of natural uranium without
any other change. I understand
from a prospector friend that
there are large quantities of thor-
ium associated with uranium de-
posits in Canada, but that extrae-
tion might be more costly than ob-
taining it from the

'

Monazite
sands in Brazil and índia.

Figure 3 illustrates the effect of
cost of fuel and also of the amount
of energy which can be extracted
from it in the reactor on the cost
of the power from the station.
Conditions are assumed to be ap-
proximately as they will be in the
N.P.D. reactor. We know that we
can obtain 3,000 megawatt-days
per ton easily, we hope that we will
be able to obtain 6,000 per ton
out of the fuel for the N.P.D. re-
actor without chemical processing,
and the graph suggests the econo-
mies that might be obtained with
fuel such as I mentioned irradi-
ated to perhaps 50,000 Mw. days
per ton. Incidentally this latter
figure is equivalent to more than
two billion B.t.u. per pound. The
heavy line at the top indicates ap-
proximately the corresponding

figure for the cost of coal laid

down at a steam power station in

say the Toronto district.

Figure 4 shows the relationship

between capital and fuel costs to

the total cost of power. We can
see if say 6 mill power is aceept-
able and our fuel costs 4 mills per
kilowatt-hour, then we can afford

to invest only $150 per kilowatt
in the plant. However if our fuel

costs can be held down to say 1

mill, then we can afford a $350 in-

vestment and still obtain our 6

mill power. This diagram is cal-

culated on the basis of capital

costs being written off at the rate
of 10 per cent per year. With this

diagram, operating costs may be
considered as part of fuel costs in

order to obtain total power costs.

Clearly fossil-fuelled power sta-

tions operate in the lower portion
of this diagram, while atomic
power plants operate in the left

hand portion of the diagram.
Rapid rates of writing off capi-

tal expenditures are at present

used to take advantage of the
Corporation tax structure. These
should not be confused with the
actual annual costs of equipment
which can be expected to have a
long useful life. In the case of ato-
mic power plants, we are faced with
relatively high capital costs, but
considerably lower operating costs

than coal-fired power plants. Tech-
nological advances may be ex-

pected to reduce the initial costs

of future atomic power plants, but
it is hardly conceivable that any
development could render an
atomic power plant, once built.

uneconomical for continued opera-
tion. It will therefore be reason-
able to write off such plants in

the near future for costing pur-
poses over 25 to 35 years. At the
interest rates paid by Canadian
public utilities, this amounts to no
more than about 6 per cent per
year.

Figure 5 is similar to Fig. 4,

but using capital cost amortization
at per cent rather than 10 per
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Table II. Costs for N.P.D. 20,000 Kilowatt Station
Mills/kwh.

Capital Cost — $750 per kilowatt installed written off at 10% per year based

on 7,000 hours operation per year 10.7

Fuel — $30 per 1b. irradiated to 5,000 megawatt days per ton, overall

thermal efficieney 22% 2.3

Operating Costs — Staff (60 people at $6,000 per year to include housing sub-

sidies, etc.); materiais ineluding heavy water make-up at

$110,000 per year 3 .4

Total 16.4

cent. The effect on power costs in

the examples previously quoted

is obvious.

Reduction in the capital costs

of any one particular kind of re-

actor will certainly come with ex-

perience in its design and manu-
facture. Particular types of re-

actors will almost certainly emerge
as suiting certain kinds of applica-

tions better than other types of

reactors. However, so far the con-

ditions which reactors now under
construction have been required to

meet have varied so greatly that

there seems to be no obvious pat-

tern, at least in the United States.

The N.P.D. reactor will provide

valuable data on which cost re-

duction programs may be based
and applied to large reactors of the

pressurized heavy water type. An
example is the use of low alloy

steel piping and valves in the

heavy water system. From data
which we have available it appears

that it is not necessary to use

stainless steel piping and valves

as has been the custom in the past,

and that the corrosion products
which may find their way into the

heavy water system can be re-

moved quite cheaply. When one

considers that a sixteen-inch stain-

less steel gate valve may cost over

$40,000, the savings are at least

partly apparent. Again, it appears

that it might be economical in

future reactors to eliminate the

very expensive pressure vessel and
substitute containment of the

pressurized coolant by aluminum
pressure tubes operating at a

little above room temperature;
standard high strength aluminum
alloys could be used for this pur-

pose. Further experience with

oxide fuel and long irradiations

will indicate where savings may
be made in instrumentation and
cheaper arrangements for changing
fuel. Increasing the size of the
units is a very effective way of

decreasing the capital cost per
kilowatt. Increase in cost of an
atomic power plant for given in-

crease in power output is very

much less than for a coal plant,

and in general it appears that the

bigger the units can be made the

cheaper will be the power they

produce.

It appears possible that recent

developments in gas cooling may
be applied to the cooling of the

outer fuel elements of an N.P.D.
type reactor to supply heat for

superheating the steam. This

would not only increase the cycle

efficiency, but would reduce the

cost of the turbine since this is

now intended to operate on
saturated steam.

After an initial period of ex-

perimentation, the cost of power
from the N.P.D. station is ex-

pected to be in the neighbourhood
of 17 mills per kilowatt-hour. This
is made up as shown in Table II.

It is interesting to note how
costs for a similar type of power
station with a capability of 400,000

kilowatts might look. Such a

station might have three units, the

first of which could be ready for

operation in 1962 or 1963. By
virtue of the increased size of the

units above, the capital cost could

be expected to drop to about $350
per kilowatt. Technical develop-

ments in the next few years could

reduce this figure. As ' previously

Table III. Costs for 400,000 Kilowatt Station
Mills/kwh.

Capital — $350 per kilowatt written off at 6% per year 3.0

Fuel — $30 per lb. irradiated to 7,500 megawatt days per ton 1.5

Operating Costs — 160 people plus $700,000 per year 0.6

Total 5.1

Fig. 5. Capital and fuel costs as components of total power
cost (capital cost amortization al 6 per cent).
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suggested, it would be reasonable

to write off such a station over

say 30 years; the net cost to a

publicly owned utility would be
no more than 6 per cent per year.

Fuel irradiated to 7,500 mega-
watt days per ton would reduce
the fuel costs to 1.5 mills per
kilowatt and there seem to be a
number of ways in which this or

a lower figure can be realized. A
preliminary survey indicates that

an operating staff of 160 people

would be required, and that ma-
terial costs might come to $700,000

annually. The costs would then be

as shown in Table III.

Since these costs assume vir-

tually no technology which will

not be proven by the time the

N.P.D. power station has operated

for a few months, we can conclude

that economic atomic power from
natural uranium is at hand. V
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Some Aspects of Conservation

and Wildlife Management

V. E. F. Solman,

Assistant Chief, Canadian Wildlife Service,

Department of Northern Affairs and National

Resources

During man's long association

with the wild creatures much has
been learned about their habits.

Indeed, such knowledge was vital to

human survival before animais were
domestieated, the better to serve

man's needs.

The instincts of the hunter and
fisherman are deeply ingrained in

the human character. Although the

need for food is no longer the main
stimulus, hunting and fishing for

recreation and relaxation are of

increasing importanee in this world
of tension.

Although our knowledge of wild-

life has been accumulating for cen-

turies, it is only within the last few
decades that it has become the basis

for scientific wildlife management.
Like many other branehes of modern
scienee, it has developed with amaz-
ing rapidity, and in eonsequence a
large proportion of the biologists

engaged in it are still young men.
Some problems mentioned in ancient

writings, such as predation, crop
damage and "plagues" of wildlife

species, are only now being subjected

to intensive scientific research in the

hope of finding solutions.

With the thought that members
of the Institute may be interested

in some of the problems and develop-

ments in wildlife management and
its importanee in human welfare, we
discuss below a few modern ideas

and discoveries regarding the sub-

ject.

Important factors in the field of

A paper on wildlife may
seem an unusual one for

publication in the Engineer-

ing Journal, but we are sure

that readers will enjoy this

one. Many of them are

hunters or fishermen, and a

fair proportion of engineer-

ing works have very direct

percussions on wildlife. As
Dr. Solman points out, the

conservationist makes use

of many engineering tech-

niques, a description of

which is reserved for a pos-

sible future paper.

wildlife management are public

appreciation of the needs, public

understanding of the methods and
public demand for wise action. We
cannot advance faster than public

opinion permits, regardless of the

speed or aceuracy of our research.

As community leaders, engineers

can perform an important public

service by keeping informed of

developments in renewable re-

source management and in endors-

ing and participating in wise man-
agement policies.

Many types of such management
use engineering techniques. As ad-

vances are made in engineering

development, wildlife management
will use newer methods to do a more
efficient job of water impoundment,
fire control, reforestation, fish dis-

tribution and a host of other mech-
anized activities.

Recently fisheries research has
been aecelerated and rendered more
aceurate by the use of underwater
television, the echo sounder, ther-

mister temperature indication and
more reliable and efficient outboard
motors, to name only a few of the

more obvious applications of mod-
ern engineering developments. The
related field of terrestrial wildlife

research has benefited during the

same period, particularly from im-

provements in aireraft and helicop-

ters and in the increased use of

light-weight aluminum and fibre-

glass equipment of many kinds.

For many years attempts to

remove animais detrimental to agri-

cultural interests have been made in

a variety of ways. One of the most
popular means of achieving this end
was through the payment of boun-

ties for the head, hide or other

parts of the noxious animal. The
idea of paying bounties is a very old

one and was brought to Xorth
America by the earliest colonists.

The bounty system is based on the

idea that if it is made financially

worth-while, a person will exert

himself to remove an animal which
is causing him harm, even though it

would be to his advantage to remove
the animal without payment.
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A Note to Branches

Interested in Conservation

This paper outlines some of the interesting prob-
lems that confront the Canatlian Wildlife Service.

The Service has expressed its willingness to have its

officers address any interested Branches of the
Institute on the theme of conservation.

The staff of the Wildlife Service includes some 22
biologists, each of whom has training and experience
slightly different from the other. In this way, Service

speakers addressing any particular Branch would
have a specialized knowledge of local conditions sup-
plementing their overall experience. In addition to
headquarters in Ottawa, offices are located at
Aklavik, Yellowknife, Fort Smith, Vancouver, Banff,
Edmonton, Saskatoon, Winnipeg, Kingston, Que-
bec, Sackville, and St. John's; a new office is to open
at Whitehorse this summer. 4

Branches wishing to get a speaker on this subject
are invited to get in touch with the Canadian
Wildlife Service, Dept. of Northern Affairs and
National Resources, Ottawa, Ont.

In some cases payment of bounty
may increase the number of animais

killed and help to achieve the

desired purpose. In addition to this

useful function, however, payment
of bounty has often led to unwise,

and indeed illegal practices. The
unwise practices may involve the

removal of animais from áreas

where they were doing no harm
simply because they were easier to

take there than in other áreas, while

at the same time animais were left in

áreas where they could continue to

do harm because, in those áreas,

they were harder to take. The
illegal practices encouraged by the

bounty system include fraud and
illegal transportation. Animais may
be raised in captivity and offered for

bounty; there may be falsification of

the part of the animal offered for

bounty; or old breeding animais

may be left at large to continue

reproduction while young are taken

and offered for bounty. Animais
taken in one area may be offered for

bounty in a different area where
higher bounty payments are made,
even though the removal of the

animais or parts thereof from one
area to another contravenes trans-

portation regulations. When animais

under bounty have valuable pelts,

bounty hunters may take them only

when the pelts are prime, permitting

them to carry on their harmful
aetivities throughout the remainder
of the year.

Under normal conditions only two
young animais need to reach matur-
ity and to replace their parents as

breeding stock to maintain a stable

population. The surplus, beyond this

replacement number, is normally
removed by disease, starvation,

accidents and other factors. Paying
bounty to remove animais which will

not survive anyway has little or no
effect on the population and is

neither biologieally nor economic-
ally justifiable.

Under a bounty system payments
are made on ali animais presented
of the appropriate species. Many of

these animais would be taken wheth-
er bounty were paid or not, but
since a bounty is offered they are ali

presented for payment. If, in a given
area, 500 wolves were taken each
year before the introduction of a
bounty system and it is desired to

increase the removal of wolves by
payment of bounty, the initial 500
each year must be paid for before

the bounty serves any useful pur-
pose in encouraging increased re-

moval. Thus, with a $20.00 bounty,
$10,020.00 would be the price paid
for the first wolf effectively removed
as a result of the bounty system. As

the number of wolves taken under
the bounty system increased the

price per wolf would naturally de-

crease, but in any case the actual

cost per wolf removed as a result of

bounty payment would always be
substantially higher than the bounty
paid per animal.

When one considers the alter-

natives to a bounty system now
available, it becomes immediately
apparent why many game adminis-

trations have recently swung away
from it. The most successful method
of dealing with animais which may
harm human interests, such as

wolves, is to have them removed
where and when necessary and in

the required numbers by persons

specially trained and experienced in

the most effective and economical
methods of removal.

In many áreas poisons, such as

1080 or strychnine, can be used in

meat baits set under carefully con-

trolled conditions to take wolves or

coyotes without danger to humans,
domestic animais or valuable fur-

bearers. Skilled hunters are used for

control of some species. Often the
work can be done at a cost per
animal much lower than the bounty
payment formerly offered, while at

the same time removing only those

individual animais which are im-
portant in causing losses. It should

be realized that very many of Can-

ada^ bears, for example, do not
cause damage of any consequence to

human interests; a few of them,
however, because of acquired tastes

or undue proximity to settled áreas,

may do great harm to livestock, bee
colonies or other property. An
intelligent control program will aim
at removing only the harmful an-

imais, not at expending money and
effort in pursuit of those which do
not affect our economy. Employ-
ment of properly qualified predator
control agents will ensure the carry-

ing out of such a program.
The techniques for control of

predators are now so well developed
that it is emite possible to do too
much as well as too little. Complete
removal of ali predators upsets the
delicate equilibrium between pre-

dator and prey. For instance, when
coyotes are eliminated from a cer-

tain area to reduce losses to sheep
and antelope, a rapid increase in

numbers of mice may result. In some
places requests have been made by
farmers for the cessation of coyote
control so that these predators
could again exert some pressure on
mice.

In the Prairie Provinces the
autumn of 1951 brought unfavour-
able harvest weather and early snow,
and consequently much of the crop
remained in the fields in swath
through the winter. Mice lived
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happily in thc swath. In the spring

when the swath dried out and was
threshed by combines, mice were
carried into thc combines with the
swath in such numbers that the

machinery was plugged. Combines
have two outlets, one for grain and
the other for straw and chaff; but
on that occasion, a third outlet for

mice would have been appropriate!

As far as we know, three-way com-
bines capable of dealing w ith mice in

quantities have not been developed.

After the crops which had served

as winter mouse hotéis were threshed

in the spring, the dispossessed mice
invaded farm buildings and gran-

aries and even municipalities. Some-
times hundreds of mice would in-

vade an empty granary, clean up the

scattered grain in nooks and corners,

and die of starvation, so that

farmers had to shovel the bodies out
to prepare the granaries for the next

harvest. Small wonder if some farm-
ers wished that the coyote control

had not been quite so efficient, even
though coyote reduction may have
played only a small part in this

unusual mouse plague

!

There is some evidence that over-

control of wolves in limited áreas

has been followed by the build-up

of excessive populations of deer or

caribou, with the result that these

species have overgrazed their range

and reduced its carrying capacity

for years to come. Here, too much
wolf control has resulted in the long

run in a reduction, instead of an
increase, in the numbers of deer.

To pursue this idea further, it

should be realized that in a well-fed

herd of deer the does have first a

single fawn, then twins or triplets

annually for the remainder of their

productive lives. If less food is avail-

able the does may have only single

fawns annually; if food is really

scarce, they may have single fawns
at two-year or longer intervals.

Besides decreasing productivity, a

reduced food supply will result in

high winter losses of fawns, because

they are smaller and cannot reach as

high for browse as adults. We thus

make the rather surprising discovery

that removal of deer by predators

or hunters, by keeping the popula-

tion in proper balance with its food

supply, results in high production

and high fawn survival. Insufficient

hunting or too intense predator

control ultimately lowers produc-

tion. The more deer killed, within

limits, the more are available for

future use. Some of the healthiest

stands of deer are in park áreas

where there are also good sized

wolf populations. In some cases,

however, there are not quite enough

large predators for the best big

game production. Game animais
then have to be removed from time
to time to prevent over-utilization

of range, with its accompanying
damage to the flora, increase in

erosion and loss of condition among
the game animais.

Great concern is being caused at

present by another phase of the

conflict between wildlife and
agricultural interests. Almost eighty

per cent of the waterfowl which
frequent North America are hatched
and raised in Canada. Under the

terms of the Migratory Birds Treaty
between Canada and the United
States, both governments are
pledged to take necessary action to

safeguard waterfowl so that they
may be available for use and enjoy-

ment by future generations. The
major Canadian duck-producing
area oceupies parts of Saskatchewan,
Alberta and Manitoba. These three

provinces are also the "bread bas-

ket" of Canada and in some years

contain more than fifty million acres

under cultivation for the production
of cereal grains.

Ducks and Grain

Many ducks normally feed on
seeds. Certain species, particularly

the mallard and the pintail, will

feed on the seeds of cereal grains

under suitable conditions.

Until recent years much of the

harvesting of the cereal crops in the
Prairie Provinces was done by cut-

ting the grain, binding it into

sheaves and placing these sheaves
in stooks. After drying for a suitable

time in the stook, the sheaves were
threshed in the field or at some
central location convenient for the

storage of grain. Waterfowl do not
normally land in fields of standing
grain and are unable to do much
damage to grain in stooks, even
though they might wish to feed

upon the seed. As labour eosts have
risen and as availability of farm
labour has decreased, more complete
mechanization of grain farming has
become necessary. The combine was
developed to eliminate the job of

binding and stooking. In many
áreas, however, cutting the grain

and threshing it in a continuous
operation is not practicable. To
overcome this difficulty the tech-

nique known as "swathing" was
developed; in this technique the
grain is cut leaving a high stubble,

gathered together into narrow rows
or "swaths" and left on top of the

stubble. Wheat or other cereais

treated in this manner dry and
become ready for threshing much as

when stooking was used, but with a

great reduction in the cost and
amount of labour involved. The
ripening and drying of crops in

swath prevents damage from the
stem sawfly, which attacks only
standing grain near maturity, and
also prevents in large measure
"wind shatter", which may oceur
when a standing crop is allowed to

ripen completely before cutting.

Once the swath is properly dried

and ready for threshing, it is picked
up by a combine and threshed in the
field. Grain in the swath is not too
much harmed by rain, since swaths
will dry about as rapidly as stooks.

A disadvantage of swathing is that
ducks and sandhill cranes may land
on the swath, feed on a small
amount of the grain, shell out a
certain amount onto the ground and
trample the swath down into the
stubble where it cannot be picked
up by the combine. This last type of

damage is worst' in wet weather,
when the swath may be tramped
down into the soil. Droppings ac-

cumulate on the swath and are
carried through the combine with
the grain and may make it unac-
ceptable for storage in elevators.

The ducks which feed on swathed
grain usually do not consume as

much grain as is lost through their

trampling. The grain which is

shelled out and falis to the ground
among the stubble cannot be gather-

ed by any now-known agricultural

operation. The mere loss of the grain

on the ground, while often serious, is

not the end of the difficulty. The
grain which has fallen on the ground
may easily take root during the fol-

lowing growing season and thus
produce a volunteer crop in a field

where there was no intention of

growing grain during that year. In
many prairie áreas water supplies

are insufficient for the growth of

cereal crops each year, and the

practice of leaving the land in

summer-fallow in alternate years

is common. A volunteer crop re-

sulting from the trampling of ducks
may be heavily seeded directly

under the swath. Since the swaths
are narrow and are spaced about 12

feet apart, the volunteer crop so

produced may be extremely dense
on narrow strips across the field.

Even if it grows well such a crop is

difficult to harvest. It may also offer

difficulty in the further cultivation

of the field, since the heavy seeding

in a narrow strip may result in a

dense, turf-like growth which may
require special equipment to break
up.

Local factors, including weather,

affect the degree of crop damage by
ducks. Certain áreas in the Prairie
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Provinces may have large duck
populations without suífering much
from their feeding in swathed fields.

Other áreas, with comparatively
small waterfowl populations, may
have more difficulty. Not ali species

of ducks have acquired that habit of

feeding on cereal crops: mallards

and pintails are the worst offenders.

In some áreas the use of scare-

crows of suitable types and at a
suitable density has been effective

in keeping ducks out of swathed
crops. In other áreas scarecrows,

even when supplemented by the use

of firearms, have not been com-
pletely successful either in keeping

ducks out of swathed crops, or in

driving them out of such crops when
they had begun feeding in them.

Experience has indicated that,

once the birds have become aceus-

tomed to flying from a resting area

to a swathed field and feeding on the

crop, it is difficult to break this

habit. It is easier to discourage the

first few ducks from entering such a
field than to try to drive away the

increasing numbers of ducks which
will rapidly build up as the feeding

pattern becomes established.

Control Methods

Much of the feeding activity is

carried on after sunset and before

sunrise. Control methods involving

the use of searchlights, powerful
noise-making machines, rockets and
aerial bombs, and attempts to herd
the birds away from cultivated áreas

with aircraft, have ali been tried

with limited success.

Ducks exhibit certain reactions

I when exposed to a beam from a
radar transmitter. Experiments are

being continued to see whether this

type of reaction could be used to

t keep birds away from potential

damage áreas.

Limited studies have suggested
that chemicals distasteful to birds

might be used to discourage feeding.

Tests of this method of control are
in progress. Unfortunately, the
senses of taste and smell are rela-

tively poorly developed in birds, so

the hope of success with a chemical
repellent is not great. The use of

grain as a source of human food
offers a further difficulty in con-
nection with the wide use of chem-
ical repellents to control duck
damage.
The source of the ducks which

cause specific damage—that is

whether they are locally-bred ducks
or migrants—has been the subject
of research during the past few

I years. Ducks are marked with
coloured plastic neck bands in the
áreas where they are hatched and

can then be identified wherever seen

during field feeding. Conventional

leg bands are also used, but then
the ducks must be captured or killed

to secure useful data on movements
from the banding area. In some
cases, birds which rest on a given

water area may ignore the crops in

adjoining fields and fly several miles

to feed in other fields containing

identical crops. In addition to this

peculiarity of feeding, which is as

yet not fully understood, there is

the possibility that some of the

damage done in the Prairie Prov-

inces may be caused by ducks raised

in other parts of the country, which
may have travelled some hundreds
of miles before reaching the damage
area.

Other Solutions

Other approaches to the solution

of this problem include the develop-

ment, through plant breeding, of

varieties of cereal grains which are

resistant to attacks by the stem
sawfly and other parasites and to

wind shatter. Success along this line

would furnish varieties which could

be harvested by straight combine
without the necessity of swathing.

Elimination of swathing would
greatly reduce duck damage.

Advances are being made in the

technique of chemical dehydration
of standing crops. This is accom-
plished by spraying the crops at a

suitable stage of growth with a

chemical which stops the transloca-

tion of water upward through the

plant. The grain then dries out ready
for straight combining earlier in the

season than would normally be the

case. If the cost of this process can
be sufficiently reduced, and if cer-

tain other present limitations can be
overeome, it would be possible to

use straight combining and, with the

earlier ripening, to have the crop

harvested before the majority of the

ducks begin feeding in the fields.

There is much conjecture about
the magnitude of the North Amer-
ican duck population and about the
number of ducks killed each year.

Birds which nest from the Arctic

coast to the Central States and from
the Atlantic to the Pacific are, of

course, difficult to count accurately.

Each year summer surveys over

the whole area, conducted in co-

operation by biologists of the Cana-
dian Wildlife Service, the provincial

game agencies, the United States

Fish and Wildlife Service, Ducks
Unlimited (Canada) and other non-
governmental agencies, sample ali

breeding áreas and assess waterfowl
populations and breeding conditions.

Data so secured in recent years are

comparable from year to year and
show an upward trend in some
species, despite more or less con-

tinuously liberalized hunting reg-

ulations. Accurate, comparative
data are available for only a few
years, so that comparisons with the

early days of settlement are im-
possible. A series of wet years on the

prairies, such as the past few, have
always been followed by drought
in the past; no doubt the duck
populations have waxed and waned
in response to water leveis as long

as they have concentrated on prairie

nesting grounds.

It is almost axiomatic that before

the present development of agri-

culture on more than fifty million

prairie acres there were more ducks,

because, in wet years at least, there

were more breeding áreas.

During and after the recent

drought cycle in the 1930's many
water áreas were restored and new
ones were created for agricultura]

purposes under the Prairie Farm Re-
habilitation Act. Some of these were
of direct benefit to waterfowl. Be-
ginning in 1938 Ducks Unlimited
(Canada), using dollars collected

from United States duck hunters

and with the co-operation of Cana-
dian municipal, provincial and Fed-
eral agencies, restored and created

many water áreas specifically to

benefit ducks and geese. With the

return of wet years on the prairies

the ducks increased as they have on
similar past occasions, but during
the next drought cycle the structures

of the Prairie Farm Rehabilitation

authority and Ducks Unlimited will

retain water for ducks and help to

compensate for the vast acreages of

former good duck habitat now de-

voted to agriculture.

Opposing Interests

As long as some citizens want to

see and hunt ducks and others are

more interested in growing crops and
putting needed food in hungry
mouths, we will continue to have
land drainage projects in aid of agri-

culture and water impoundment
projects to aid ducks, often in an
identical area at different times as

local interests change, or in neigh-

bouring áreas at the same time.

Much attention is now being given

to the idea of an upper limit to the
number of ducks of certain species

which can be allowed to breed in

Canada and frequent the prairie

agricultural lands before their south-

ward migration. As the human popu-
lation of North America increases,

so in proportion do the duck hunters.

The idea of imposing an upper limit

on duck numbers brings the interests
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of the duck hunters ínto direct oon-

flict with those of the agriculturists.

The solution to this dilemma has
not yet been achieved.

Fortunately for the future of the

Canadian way of life, with its out-

door interests centering on wildlife,

the apparent coufiicts over land use

are often solved by the gathering of

more information.

Soil fertility is basic to ali renew-

able resource development and use.

Given a produetive few inches of

topsoil, many interests can be re-

conciled. Good agricultural practices

protect the soil from erosion and
maintain fertility. Waste grain and
wise management of áreas not in

crop can sustain a population of

game birds which will provide sport

and food and, at the same time, aid

in the constant battle against in-

sect pests.

Good forest management pro-

motes vigorous regeneration in cut-

over áreas, which then become ban-

quet tables for game of several kinds,

to the joy of the hunter. Cottontail

rabbits may multiply rapidly, pro-

vide good hunting and meat in the

pot and also thin out a stand of jack-

pine at no cost to permit better

growth of the remaining trees.

Big game can often live on cattle

grazing áreas without detriment to

the use of the range by cattle be-

cause of different food preferences.

Management of Wildlife

In ali these and many similar

cases, wildlife must be as wisely

managed as are the crops, trees and
cattle. A population of elk can dam-
age a poplar forest, denude a moun-
tain slope, start soil erosion, even-

tually ruin a watershed and upset an
economy based on river flow many
miles away if not properly adjusted

to the carrying capacity of the range.

Almost any animal out of control

can have similar disastrous effects on
human economy. The rabbit intro-

duced to Austrália, free of its natural

enemies and controls, is a classie

example of wildlife on the rampage.

The explosive rate of population

increase in most wildlife fornis is

often not fully realized. Three dozen
pheasants were released on Pelee

Island in Lake Erie in 1927. Seven
years later, and annually since, a

harvest of about 10,000 birds has

been taken each hunting season.

This sustained yield of about one
pheasant per acre per year has now
gone on for more than twenty years

and shows no sign of reduction. Ali

this sport and recreation takes place

in addition to a very heavy agricul-

tural development on a small island.

Most small wildlife species have a

HIV cxpectancy of less than one year.

With their high reproductive rates

this is fortunate, or we would long

since have been eaten off the earth

or smothered under a blanket of

mice or rabbits. Most wildlife species

cannot be stockpiled. If they are not
shot or trapped their numbers will

be cut down by natural causes such
as disease, accidents or starvation.

Even in large game such as white-

tailed deer, with adequate soil fer-

tility and deer numbers adjusted to

food supplies, at least one third of

the total number can be harvested

each autumn on a continuous basis.

For pheasants the harvestable sur-

plus may exceed three-quarters of

the late summer population. Because
of these potentials, regulations gov-

erning the taking of wildlife . by
hunters or trappers need to be suffi-

ciently flexible to permit an ade-

quate harvest when the supply is

available — it can't be saved for

next year.

Lest this picture of high yield and
quick replacement of numbers sug-

We record here the main points

from a statement made in the

House of Commons on the resolu-

tion to amend the Trans-Canada
Highway Act.

The Trans-Canada Highway
Act, which became law on Decem-
ber 10, 1949, was enacted to en-

courage and to assist in the con-

struction of a continuous high

standard highway following the
shortest practical east-west route

across Canada. The Act provides

that the Federal Government may
make contributions to a Provincial

Government of 50 per cent of the

construction costs of the highway
over a period of seven years. The
estimated cost of completing the

highway in 1949 was $300 million

and the amount voted by Parlia-

ment as the Federal Government
share was $150 million.

The total length of the highway
along the designated route in ali

ten Provinces is approximately
5000 miles. Quebec has not signed

an Agreement under the statute

and has not participated. The
mileage in the nine participating

Provinces, including Banff and
Yoho National Parks, is 4580
miles.

For distances totalling approxi-

mately 2,850 miles, there is a

paved highway, although to date
the equivalent of only 1,600 has

gest a too utopian condition, it must
be remembered that no area of the
earth's surface can produce more
than its basic soil fertility allows.

Only a given number of cows can be
pastured on a given field at the same
time. To add more would damage
the field or starve the cows. The
same principie applies to ali kinds of

wildlife, including fish in a lake. The
tendency to try to solve ali angling

troubles by adding fish from a hatch-

ery often fails to achieve the desired

results. Since the fish in a lake are

less obvious than the cows in the

field, overpopulation and food short-

ages are harder to detect without

special studies.

The conflicts between wildlife and
agriculture or other human activities

have usually arisen, and will con-

tinue to arise, in increasing numbers,

because of the increase in human
population and the consequent util-

ization for the production of food

and other human necessities of áreas

formerly occupied by wildlife.

been constructed to the approved
standard. Thus there remains ap-

proximately 1,545 miles of high-

way unpaved and there is 185

miles on which there is no high-

way of any kind.

The purpose of the Amendment
is to seek authority to introduce

a Bill to extend the period of con-

struction, to provide additional

funds and to alter the formula so

as to enable the Federal Govern-
ment to provide greater financial

assistance in constructing select

sections.

The Bill will seek authority for

the Minister of Finance to pay a

higher contribution for a portion

of the highway in a Province not
exceeding 10 per cent of the mile-

age. The Federal Government con-

tribution for these gaps will be
increased from 50 to 90 per cent

of the cost of construction.

The Bill will also seek authority

to extend the period for construc-

tion to December 31. 1960, and a

further five months to wind up
the accounting. The termination

date for ali contributions therefore

will be set as May 31, 1961.

Authority will be sought in the

Bill to increase the total amount
of money authorized by Parlia-

ment for Federal contributions

from $150 million to a maximum
of $250 million.

Trans-Canada Highway Act
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DISCUSSION
Report on Investigation into the

Failure of Two 100-Mw. Turbo-Generators

Sir Claude D. Gibb, c.b.e., d.Sc, M.E., f.r.s.

Chairman and Managing Director,

C. A. Parsons and Co. Ltd., England.

In the March, 1955, issue of The Engineering
Journal there appeared the report of investiga-
tions into the failure of two generators at the
Richard L. Hearn generating station, at Toronto.
We now publish the full discussion of this paper,
which aroused wide interest among engineers.

DISCUSSION IN LONDON

V. A. Pask, c.b.e., (Member),

m.i.e.e., whose contribution was
read by A. E. Hawkins, b.sc.

(Enu.), a.m.i.e.e., observed that

the author had rendered a signal

service to both the manufacturing
and utility industries in making
available the results of his com-
pany's prolonged investigations in

respect of the failures which had
occurred to the alternator rotor

end bells of two 100-Mw., 1,800-

r.p.m. sets in Toronto during the

previous April.

Immediately the accidents had
occurred the author had notified

the British Electricity Authority,

other turbo-alternator manufac-
turers, and leading Consulting en-

gineers, adding that further in-

formation would be made avail-

able as it was obtained.

Following the preliminary ex-

amination made in Great Britain

of a broken end bell from No. 1

Toronto machine, he himself had
written, on behalf of the Author-
ity, to ali manufacturers, suggest-

ing that the serious breakdowns,
coupled with the fact that the

Authority were contemplating ma-
chines of materially increased out-

put capacity, indicated the advis-

ability of the Authority and of

the turbo-alternator manufactur-
ing industry setting up a smal!

committee to make a frank ex-

amination of the subject. He had
stated that while there did not
appear to be an immediate cause
for undue anxiety in regard to

B.E.A. plant, it would be prudent
to take ali reasonable steps to en -

sure that failures did not arise in

Britain, and he had quoted the

following proposals for discussion:

(1) That each firm should ex-

amine immediately the end bells

of a 50- or 60-Mw. set, or sets,

which had been in service for up
to 20,000 hours; the examination
to be in respect of both the metal-
lurgical and mechanical condition

of the steel.

(2) To consider the provision

of hydraulic testing gear statically

to load new end bell rough-turned
forgings to some agreed percent-

age of the yield stress; also as an
ínterim measure, the lowering of

the yield stress from 50 to 45 tons

per sq. in. on the 60-Mw. end bells

in an endeavour to improve the
ductility of the cold-worked
material.

(3) The Authority to obtain

from selected stations log sheets

showing the hours in service, par-

ticularly in regard to the number
of stops and starts, and how the

hydrogen coolers had been oper-

ated during such periods with a

view to determining the gas and
metal temperatures in the vicinity

of the rotor body and end bells

during such thermo-cycling
periods.

(4) That the Authority would
consider the more widespread pro-

vision of rotor storage space hav-
ing temperature and humidity
control for protecting rotor end
bells from possible stress corrosion

conditions during the station con-
struction period.

(5) Examination of details of

the mechanical construction of the

various designs of end bells and
caps, having due regard to the

stresses imposed by shrink fits,

those caused by inertia of the end
bell, and the internai pressure due
to the centrifugal forces of the

copper coils and supports.

Dr. C. Sykes had been invited

to attend the proposed meetings.

At the first meeting of the
manufacturers and the Authority
held on 7th May 1954, the fore-

going proposals had been gener-

ally agreed, with certain reserva-

tions in respect of the percentage
of the yield stress to be imposed
when hydraulically testing rough-
machined forgings, and the lower-
ing of the yield stress by 5 tons

per sq. in. to 45 tons per sq. in.

The Authority had agreed to re-

turn complete rotors from their

stations to the manufacturers'
works so that end bells could be
removed for detailed examination
and also re-assembled under con-
trolled heating conditions, prefer-

ably by means of electrically heat-
ed jigs.

Dr. C. Sykes had agreed to act
as chairman of a working panei,
comprising metallurgists repre-
senting each manufacturer with
the Authority's metallurgist as

secretary, to assist and record the
examinaiions of end bells which
had been in service.

The preliminary examination of

a representative number of end
bells distributed amongst various

The paper and discussion have been
published in the Proceedings of the
Institution of Mechanical Engineers,
1955, Vol. 169, No. 29.
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manufacturers had indicated that

with very few exceptions therc

had been no immediate cause for

a n x i e t y. Further examinations

were proceeding as and when sets

could be taken out of commission,

the order being based on hours in

service.

Progress had also been made
in the evolution of hydraulic test-

ing gear to suit individual designs,

some equipped with strain-gauge

apparatus to check the hoop and
longitudinal stresses imposed. Ac-
knowledgement for originating

suitable hydraulic testing gear de-

signs should be made to Sir George
Nelson and his associates.

Information obtained from the
Authority's generating stations in-

dicate that 60-Mw. sets might be
subjected to some 50-283 'starts'

and 'stops' per annum, and the

shutdown periods varied from
to 36 hours, or longer. Investiga-

tion had, however, proved that by
a simple adjustment of the control

valves associated with the dirty-

and clean-water heat exchangers
respectively, the recooled hydro-
gen-gas temperature might be
raised to 80-85 deg. F. before shut-

down; further, that that temper-
ature would not drop by more
than 3-5 deg. F. during even a

36-42-hour shutdown period on a
normally lagged alternator casing.

Those conditions could be realized

at stations located in the fresh

water reaches of a river in even
the coldest winter period.

The Authority were providing

additional air-conditioned storage

accommodation at ali sites where
unavoidable delays in civil con-

struction works might involve

storage of an alternator rotor.

The details of mechanical con-

struction naturally varied with

different manufacturers, as also

did the obstruction or shrink fit

between rotor body, carrier ring,

if used, and end bell. For about
the same size rotor bodies that

obstruction varied between differ-

ent manufacturers in the ratio of

1/2, but material reductions in

the heavier obstructions were now
being adopted. Consideration was
also being given to the methods of

effectively 'shorting' the damper
strips fitted under slot wedges, and
also the provision of protective

relays to safeguard large machines

in the event of a possible system

disturbance causing single phase

working.

The B.E.A. were indeed greatly

indebted to the author for carry-

ing out the long series of repeated

stress cyclic tests by hydraulic

pressure upon rotor end bells. The
tests so clearly demonstrated that

a particular pattern of holes might
so appreciably reduce the fatigue

strength, owing to cracks develop-

ing at the work-hardened surface

of the holes, that under repeated

applications of a comparatively
low stress they could be propa-

gated rapidly as a brittle fracture.

That definitely established that

holes, whether for ventilation or

mechanical construction, and in

fact, that any form of stress raiser

caused by sudden changes in sec-

tion, must be avoided.

At the time that the Authority
had given consideration to the use
of 100 to 120-Mw. sets requiring

larger diameter rotors, a definite

directive had been given to manu-
facturers that no ventilation holes

were to be drilled through the bell.

In fact, a recommendation had
been made that they should also

be avoided on the 60-Mw. frame.

In the light of the research evi-

dence now available that decision

would appear to have been a wise

measure.

True engineering progress could
be achieved only by a balanced
compromise between the materiais
used, design, manufacture, and
operation methods. Many of the
points raised in the paper had al-

ready been given close atteution.

More effective production con-
trols were being devised for use
with existing and new materiais

for end bell construction, im-
proved mechanical design to en-

sure more uniform stressing, to-

gether with the evolution of new
ventilation systems to avoid either

coil shortening or arch binding,

and, lastly, operation engineers in

the power stations had been ad-
vised to maintain minimum hydro-
gen-gas temperatures of between
80 and 85 deg. F.

V- J. Vickers, a.m.i.e.e. (Staf-

ford) , said that the two disasters

with which the paper dealt

appeeared to be identical with

the failure in July, 1950 of

one of the end bells fitted to the

rotor of a 60-Mw., 3,000-r.p.m.

machine manufactured by his

company. Details of the occur-

rence had not been published, but
the information and conchisions

had been made available at the
time to the main manufacturers
and users in Great Britain. For-
tunately the incident had taken
place in an overspeed test tunnel,

during balancing operations at

normal speed, and before the rotor
had been taken up to overspeed.
The rotor itself was a complete
loss, but the tunnel, which was
lined with timber to form a 3-foot

cavity filled with sand, complete-
ly contained the wreckage, as

would be seen from Fig. 27.

Figure 28 showed the point at
which the larger piece of the frac-

tured end-bell had pierced the
timber lining, releasing the sand
which had enveloped the rotor.

The final condition of the rotor
was shown in Fig. 29, after the
remains of the winding had been
removed. The end bell had broken
into two pieces. He was concerned
only with one of the fractures, since

it was clear that the second had
been the result of consequential
damage.

Fig. 30 showed the larger piece

with the primary fracture in front.

A close-up view of that fracture

(Fig. 31) showed it to be generally
brittle in nature and seemingly
identical in character to that

illustrated in Figs. 7, 8, 9.

Fig. 32 showed clearly how the
fracture commenced at the surface
of the hole approximately 1 inch

radially outwards from the inner

surface. Fig. 33 showed the pieces

on either side of the fracture

brought together, and Fig. 3-1

clearly indicated the absence of

Fig. 27. General
view of failure of
60 Mw, machine.
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any appreciable general 'necking*.

The author had said that in the

immediate vicinity of the hole

there was no appreciable deforma-

tion, but some 'necking' became
evident as the crack extended

away from it. Investigation had
shown that the following were the

principal factors which could con-

tribnte to a failure of that natnre:

first, the hole itself was a stress

raiser and produced a high local

concentration of stress. In addi-

tion, the work-hardening proper-

ties of that particular material,

coupled possibíy with a carelessly

drilled hole, could produce ideal

material properties for the initia-

tion of a brittle fracture. The
combined severity of those two
effects would be greatly increased

should such a hole coincide with

a region of high residual forging

stress, and also if the effects were
coupled with cyclic stressing.

It was therefore abundantly
clear that, while the holes might
not be the complete explanation

of the failure, they were a major
factor. His company had there-

fore decided immediately to aban-
don the practice of drilling ali end
bells whether for ventilation or

for other purposes. Furthermore,
ali machines of similar size in the

course of manufacture or in service

had been withdrawn. A number
of smaller machines with end bells

with physical properties character-

ized by an unduly small ratio

between ultimate and y i e 1 d
strength had been withdrawn from
service. At the same time, the
policy had been adopted of not
using any ring in which the ratio

of yield to ultimate strength in-

dicated inadequate capacity of the
material to undergo further plastic

deformation, although the ring in

ali respects carne w i t h i n the
requirements of the ordering speci-

fication.

While he a g r e e d with the
author's estimate of the increase
in average temperature rise of the
rotor winding as the result of

omitting the ventilation holes, he
could not subscribe to his opinion
that their retention was necessary
in order to prevent coil distortion.

In previously published informa-
tion regarding the construction of

the Toronto alternators it had
been said that the coils had been
wound using semi-hard silver bear-
ing copper. It was now generally

well known that the use of that

material would give an ample

Fig. 28. Damage
to timher lining.

margin of safety at the slightly

higher tempera tures resulting from
the omission of the holes, par-

ticularly because the increase in

temperature would be largely local-

ized in the end turns and would
not, in any case, result in a sub-

stantial increase in stress in the

copper in the slots, where the

forces giving rise to the stresses

leading to deformation were most
significant.

The investigations i n t o the

failure of the 60-mw. rotor referred

to showed, as the author had re-

marked, that the holes per se were
not sufficient to account for the

failure, and support for that view
was given by the fact that other

identical rotors had already been
proceeding ever since, and it had
become evident at a very early

stage that in any one ring very
wide variations could exist in

physical properties and, in par-

ticular, in the residual forging

stresses arising from the method
of cold working over a mandrel.
That had led to the introduction

in 1950 of hydrostatic testing of

every forging before it was passed

for use.

Fig. 35 showed the equipment
set up with clock gauges to registei-

the expansions oceurring under
pressure. The purpose in adopting
that procedure had been twofold:

first, as a further precaution, in

conjunction with ultrasonic exam-
ination before and after test, to

prove that the forgings were sound.

That test had shown a forging

defect which had not been noticed

by the machinist. The second was
a means of producing more uni-

form properties throughout the
rings. For that purpose it had
always been the practice of his

company to produce a maximum
hoop stress in the rings equivalent
ta 95 per cent of the lowest value
yield stress obtained on any of

the acceptance tests, which figure

was considerably higher than that

mentioned by the author. Some
non-uniform permanent set in-

variably resulted, indicating that

there had been a redistribution in

stress, or that there were some
áreas having lower than average
strength which received the neces-

sary additional working.
Experimental results confirmed

that stretching by means of in-

ternally applied pressure greatly

improved the uniformity of re-

sidual forging stress distribution.

There could be little doubt that

any method of forging which en-

sured uniform working of ali the

material in the ring, in contrast

to the step-by-step method used
with the Toronto rings, and also

for the rings on the 60-Mw. rotor

which failed in 1950, would pro-

duce a much more uniform dis-

tribution of those stresses. One
ring possessing an undesirably high
ratio of yield to ultimate strength

had fractured explosively while

undergoing hydrostatic test.

In addition to the two major
factors mentioned above, he agreed
that no doubt a number of minor
effects carne into play. One such
effect, not mentioned, might arise

from the construction used, shown
in Fig. 1. Experience had shown
that such a construction, in which
the end bell was supported at two
positions on the shaft, the de-

flexions of which were different,

had led to fretting, and in extreme
cases to fatigue cracking. Fig. 36
illustrated those effects.

Fig. 37 showed that cracking

had oceurred over the pole where
there was a sudden and significant

change in section of the rotor

body due to the presence of a

ventilation dUct. It might not be
without significance that, on the

evidence of Fig. 11, both fractures

in service appeared to have run
to points on the lip at equal, but
small, distances from the pole
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centre. If those points coincided

with the edge of a ventilation duct,

or of the first winding slot, then
a further point of locally raised

stress, coupled with a small cyclic

variation due to the rotation of

the rotor, was introduced along

a section already weakened by the

three holes in line.

The author had not, as the

result of his investigations to

date, been able to attribute those

failures to any definite causes, but
he himself was interested to see

and to hear that he regarded the

presence of holes, particularly in

material susceptible to work-
hardening during drilling, and the

effect of cycling and similar effects,

as being major factors, which
agreed with his company's con-

clusions.

Harry West (Member), m.i.e.e.,

said that a catastrophe of such
magnitude reflected not only on
the manufacturing company, but
also on British industry as a whole,

and criticai remarks had been
directed at British equipment. Had
there not been a number of recent

failures of American-built equip-

ment of similar size the criticism

could have reached considerable

proportions.

One was faced with the fact that

a material which was fairly well

understood and which had an
ultimate strength of about 57 tons

per sq. in., and a yield point of

some 50 tons per sq. in., had failed

under most peculiar circumstances;

yet, according to Table IV, the
undrilled rings had withstood a

stress of approximately 50 tons per
sq. in. The drilled rings had been
subjected under hydraulic test to

a mean hoop stress of something

between 35 and 43 tons per sq. in.

and had failed.

It could be shown that the stress

pattern rising when a ring was
drilled was such that the surface

stress could reach theoretically

some three times the normal hoop
stress. Therefore, it was clear that

rings did fail at a low hoop stress

when it was possible to have high

stress on the surface of the holes,

and also where material had been
work-hardened and has therefore

lost most of its ductility. The
material would be in a suitable

state for a crack to start, and
once it had started the failure of

the ring would follow.

The author had given the figures

for working stress in the Toronto
ring as lí) 1/! tons per sq. in., and
at the nose of the bell, where it

was shrunk on to the rotor body,
as 26 tons per sq. in. The author
did not say whether the shrink

stress of 26 tons per sq. in. was
that at stationary or at running
conditions. In a ring of that size

he would use a stress of about
20 tons per sq. in. hoop stress and
a shrink stress, cold, of 16 tons

per sq. in. The rings had failed

at the low hoop stress because.

as could be seen from Table V,

under cyclic stress the failure

occurred at about 27.6 tons per
sq. in. in the ring. The surface

stress at the holes was possibly

twice or more than that, and was,
he thought, an explanation of the
failure.

In 1928 his company had
adopted the design shown in Fig.

38. The ring was completely free

from holes, notches, or any forms
of stress. At the same time an
attempt had been made to main-
tain, as far as possible, a uniform
section. Since 1928 some 800 rings

had been in service successfullv.

Fig. 1 indicated that stresses

could arise from the deflexion of

the shaft. Fig 38 showed that his

company had adopted a mounting
of the ring on the end plate which
was itself mounted on a member
completely free from the shaft.

That system solved the problem
of shaft deflexion.

Fig. 39 illustrated the complete
copper damper across the surface

of the windings.

As a result of that experience

his company had been able to

show that their first 37-inch rotor

which had been put into operation
in 1935 had a hoop stress of about
20 tons per sq. in. and a shrink

stress, cold, of about 16 tons

per sq. in.

It was interesting that the rings

had been installed in a station

where, for the previous ten years,

there had been two-shift working.

Therefore, the rings had withstood
the type of cycling which the

Toronto machines had had, up-
ward of 6,000 times, but of course

they had not been hydrogen
cooled but air cooled.

At the time of the Toronto
failures he had visited one of the

largest French manufacturers and
the largest Swiss manufacturer,
and had found that they had

Fig. 30. Larger
piece of end bell

showing primary
fracture.
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Fig. 31. Close-up,
showing brittle
nature of frac-
ture.

adopted a ring very similar in

shape to that adopted by his com-
pany with complete success. In

fact the ring material specification

was similar to that which his com-
pany were using. They had found
that under the hydraulic test a
solid ring gave a stress diagram
very similar to that which could

be obtained from a reasonably
selective sample. He had been
interested to find that the Swiss
manufacturer had actually rotated

a ring at high speed in order to

create a very high stress, had
measured the stress-strain diagram
and had found the behaviour of

the ring to be identical with the

piece of ring material which his

company had previously tested.

When failures took place there was
a great deal of nervousness in con-

nexion with the materiais and
designs, but he himself thought
that one could take heart from
the fact that solid rings had be-

haved very well in service.

Mr. Vickers had raised a point
concerning the ratio between yield

point and ultimate tensile stress.

In the first 37-inch rings used by
his own company the ultimate
tensile strengths of two samples
were 65.5 and 65.1 tons per sq. in..

and the yield point in the first

instance was 58.2 tons per sq. in.,

and in the second 55.9 tons per
sq. in. In view of the fact that

machine sizes were increasing, and
that stresses were likely to in-

crease, it was very important to

have from the manufacturers a

steel which would meet the new
conditions and, in fact, he believed

that results with the original steel

indicated that it would be safe

to increase the ultimate stress and
the yield point.

Professor G. W. Austin, o.b.e.,

m.a., m.sc. (Cambridge) , said

that he was not clear whether both

the end bells that had failed were
from the same cast of metal. In

Table I was indicated one cast

of metal which covered both
machines.

Secondly, on the question of

working on and preparing the

rings, he asked whether high-

temperature treatment had been
carried out. Frcquently, material

of that description was heated to

a high temperature and then

quenched, and he asked whether
that had happened in the present

instance.

Thirdly, in regard to the very
striking comment (p. 215) that

the yield point of the material

had been raised from 35 tons per

sq. in. to 50 tons per sq. in., that

was a great increase in strength.

He thought, rather as e a r 1 i e r

speakers had done, that the duc-

tility was being exhausted. If the

yield point closely approached the

ultimate strength it was possible

only to count on 2 or 3 per cent

ductility. The rest was surely a

reduction in area. The same ma-
terial was used yet a very great

increase had been made in the

yield strength solely by cold

working.

In regar d to the author's

reference to brittle fracture, he
thought that the author had com-
pareci the present failure with the

brittle fracture of mild steel. With
low alloy steels there was another
brittle phenomenon known as

tempered brittleness, and it was
possible to see in the failed ma-
terial a network reminiscent of

austenitic network. With tem-
pered brittle metal the grain

boundary was the weak point,

and by suitable treatment it had
been possible to avoid that brittle-

ness and susceptibility to it. In

the same way, by treatment and
alloying, it should be possible to

remove the grain boundary weak-
ness in the end bells.

One was apt to ignore toughness
and that was why he thought that

the retaining of adequate ductility

and the possible introduction of

the notch bar test would constitute

a safeguard. He would prefer a

softer, tougher material to a ma-
terial which had been worked to

an extremely high tensile strength

and was at the limit of its ductility.

Dr. Charles Sykes (Member),
f.r.s., said that the end bells under
consideration had been manufac-
tured by his company, so that

they attached great importance to

the investigation. In Appendix I,

attention was drawn to the dif-

ferences between the properties of

the end bells as defined on the

test certificates and the properties

actually determined from test-

pieces cut from the end bells. An
alteration was necessary in inter-

preting the curves. The acceptance

figures were based on the flick

yield, which was roughly 2-3 tons

higher than the 0.5 per cent proof

stress. Therefore the full lines in

the three Figs. 21, 22, 23, should

be moved towards the horizontal

axis by that ainount. That im-

Fig. 32. Commen-
cement of frac-
ture.

THE ENGINEERING JOURNAL May, 1956 631



prov.ed the correia tion. The main
r e a s o n for the differences in

elongation and reduction of area

was associated with the fact that

during the production of the rings

both prior and during the cold

working, some earbide precipita-

tion took place and the degree
of such precipitation was less at

the ends of the rings from which
the test material was taken than
it was in the middle of the rings.

He would answer Professor Aus-
tin^ point by saying that the

material had been treated at 1,050

deg. C. prior to cold working.

Subsequent to the Toronto failures

his own firm had speeded up the

cooling arrangements and had
made them much more uniform,

with the result that they had
reduced the precipitation at the

grain boundaries and had obtained

better Tzod valucs. At the same
time, variation in ductility of the

ring had been reduced.

Mechanical test figures were
now available for No. 1 turbo-

generator end cap which had
failed after 76 cycles. It had failed

at holes 39 and 39a. Tests had
been made on the material between
the two holes and the results were
very similar but slightly superior

to those recorded in Table IX
for No. 4 machine, the exciter

end. In considering the various

possibilities contributing to the

failures the internai stress set up
in the immediate vicinity of the

hole owing to the drilling should

be included. While the internai

stress system would be very local

the stresses themselves might be
very high.

Table VIII recorded a series of

internai stress measurements and,

while he thought that they tended
to exaggerate the position, in the

end rings they were variable from
point to point. His firm had
carried out a number of tests

on rings which had been hydraulic-

ally tested in the manner described

by Mr. Vickers, and the tests

confirmed that that substantially

evened up the internai stresses.

The forgemaster would be ex-

tremely satisfied if he c o u 1 d
produce a type of non-magnetic
material which could be hardened
by heat treatment without cold

working it. The cold working
operation was difficult, and a good

deal of time and thought has been

expended on the problem of find-

ing a heat-treatable steel. About
two years previously his firm

thought that they had found the

solution. They had produced full-

size rings with the appropriate

mechanical properties and yield

point, but had had to abandon
the material because it had been
found that the heat treatment left

it in a condition in which it was
much more susceptible to stress

corrosion than the material at

present being used. Experimental
work was, of course, still going

on to try to produce a material

which surmounted the cold work-
ing difficulty.

The cyclic tests had emphasized
the importance of the fatigue

properties of end bell materiais,

and his firm had in hand an
extensive series of fatigue tests.

As the author had pointed out,

under the results of Wohler fatigue

tests the fatigue limit was about
21 tons per sq. in., and the ratio

of the fatigue limit to the ultimate

tensile strength was about 0.35

compared with 0.46 for heat-

treated magnetic s t e e 1 s. The
Wohler fatigue limit of the non-
magnetic material was, however,
practically the same whether the

material was soft, having a yield

point of 25 tons per sq. in., or

whether it was cold-worked to

50 tons per sq. in. It seemed that

the fatigue ratio decreased with
the degree of cold working.

Mention had been made of the

1 a r g e r units now being con-

templated, where presumably the

working stress on end bells would
be increased. At the same time
it appeared that, owing to the

very great increase in the efficiency

of the cooling arrangements on
those alternators, temperature fluc-

tuations between the end bell and
the rotor would probably increase

during change of load. The im-

portance of the temperature fluc-

tuations was brought out very

clearly in Figs. 25 and 26. There-

fore, from the point of view of

the steel maker, it appeared that

shrink stresses would increase and
the fluctuating stresses around
shrink stresses would also increase.

In view of that, he thought that

the data recorded in the paper
indicated that ali forms of notch

should be eliminated and that the

shrink fit stress should be kept

as low as possible in order to

provide the maximum margin of

safety against various types of

fatigue load which would oceur

in service. There was an additional

very important reason for keeping

the shrink fit stress low. There
was evidence that when stress

corrosion took place it oceurred
when the end bells were stationary.

when condensation could oceur.

The rate of stress corrosion prob-
ably varied exponentially with the

stress, and the stress when the

rotor was stationary was, of course,

the shrink stress, so that it was
desirable to keep it as low as

possible.

L. E. Benson (Manchester),
said that he had concluded on
reading the paper that the ven-

tilating holes were the major cause
of disaster, also that without
ventilating holes the rings would
have had quite a generous margin
of safety.

It was not, perhaps, realized

how serious the weakening effect

of the drilled hole could be in

austenitic steel. The weakening
effect could arisc in three ways —
by stress concentration, by strain

hardening effect which limited the

ductility of the material and.

possibly, by local heating during

drilling operations which, if severe,

could leave the surface material

in a state of initial tension when
cooled.

In regard to the strain harden-

ing effect, drilling in austenitic

steel was a most difficult opera-

tion, and it was almost certain to

be accompanied by severe distor-

tion as shown, for example, in

Fig. 136, and by the severe strain

hardening as indicated by the

recorded hardness figure of up to

650 V.P.N.

Fig. 40 indicated how severe

was the degree of hardening. and

showed a plot of Vickers hardness

against reduction in area. The
points had been obtained from
tensile test pieces which had been

stretched, and if the graph were
extrapolated up to the region of

600-650 V.P.N. it was seen that

that represented a strain cor-

responding to a reduction in area

of 90 per cent or more. At that

figure the elastic limit would be

very close to the ultimate tensile

strength. There would be sub-

stantially no accommodation for

stress concentration effeets. and

with a nominal working stress of,

say, 20 tons per sq. in. it would
be possible to have a cyclic stress

locally at a hol^ of from nil to

60 tons per sq. in. Under those

conditions it was not surprising

that the material should fail.
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Furthermore, in material that

had been so drastically treated

so much ductilit.y had been used

up that if the hole were made
to deform by yielding of the

material around the hole, then the

material must crack. The condi-

tions at the hole surface could

be still further aggravated by
roughness due to machining, and
by the heat effect of drilling

already mentioned.

In the absence of cold working
the ability of the material to with-

stand repeated loadings even in-

volving plastic strain was reason-

ably good. Results of fatigue tests

hardly represented service condi-

tions, but some results his firm

had obtained experimentally were
perhaps a better indication.

Fig. 41 showed the results of

what were, in effect, fatigue tests

carried out in slow bending on
bar specimens of %-inch by %-
inch section. The tests had not

been carried out to simulate the

effect of holes but to obtain in-

formation on the characteristics

of the material. The test pieces

had been strain ed from zero to

a positive amount as shown, in

tension. There was some scatter

amongst the results but the general

grouping of the points indicated

that for 20,000 applications, which
was probably as much as any coil

binding ring would be likely to

receive in service, the material

was c a p a b 1 e of withstanding
strains above 0.5 per cent which,
in the absence of serious stress

concentration effects, would ap-

pear to provide an ample margin
of safety. By the same token one
should not expect the Parsons'
ring, now being tested (without
holes) , to fail.

Fig. 42 showed the form of the

test piece employed.

The material used for the tests

had been provided by T. Firth

Fig. 33. Pieces
after fracture.

and John Brown, Ltd. It had ali

been from the same cast and had
been cold worked by , different

amounts to give the different

mechanical properties indicated in

Fig. 41.

It was desirable that strain

hardening effects on machining
should be minimized, not only so

far as the surface inside holes was
concerned, but also on the outer

and inner surfaces. His firm had
therefore standardized finish

machining conditions, i.e. tool

type, shape, speed, feed, and so

on. He did not claim that they
had necessarily obtained the best

possible conditions, but it was
desirable not to have uncontrolled

variations in machining w i t h
material that was so difficult to

machine, or so e a s i 1 y work-
hardened.

Apart from stress concentration

effects it might be helpful to men-
tion that his firm had evidence
that machine finish, and in par-

ticular strain hardening, might
affect the susceptibility of the
material to stress corrosion crack-

ing. The evidence was that with

their own stress corrosion tests

his firm did not obtain cracking

u n d e r conditions which they
understood other workers would
regard as dangerous. For instance,

even micro-examination at 100

Fig. 34. Shows
absence of appre-
ciable "necking".

diameters had not shown cracking

on specimens tested at 30 tons per

sq. in. in wet a ir and carbon

dioxide for 500 hours, or at 20

tons per sq. in. in sea water for

2,000 hours. He did not suggest

that machining was the answer

to the stress corrosion problem,

but it was important to recognize

that surface condition could be a

controlling factor in deciding

whether or not cracking occurred

or how far it occurred.

J. T. Moore, b.sc. (Member),

m.i.e.e., said that he had been

intimately connected with the in-

vestigations following the failure

of the 37-inch diameter non-

magnetic end bell referred to by
Mr. Vickers, and would like to

emphasize the remarkable simi-

larity between that failure and
those described by the author.

Not only were the end bells of

the same material, but they had
also been manufactured at about
the same time.

The extensive investigations fol-

lowing the bursting of the 37-inch

end bell in 1950 showed that,

while holes in the end bells had
probably been not the sole cause

of the failure, they had undoubted-

ly largely contributed when used
in the particular cold-worked ma-
terial, especially when the ratio

of yield to ultimate tensile strength

was high.

Not only had ali identical end
bells in service been replaced, i.e.

identical dimensionally to the end
bell which had failed at Rugby,
but end bells in service of smaller

diameter had also been replaced

which. having ventilation holes

drilled in them, were made of

material with an unduly high ratio

of yield to ultimate strength. The
danger of the combination of holes

drilled in end bells and a high

ratio of yield to ultimate strength

was confirmed bv most, if not ali,
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of thc material acceptanee test

figures given in the paper for the

different sets of end bells.

In Table I the ratio of yield to

ultimate strength for the end bells

for No. 1 machine was not exces-

sively high, 89 and 86.7 per cent,

for No. 2 machine 87.6 per cent
and the rather high figure of 92.2

per cent, No. 3 machine 98.9 per
cent (probably a rogue although
indicative of unequal properties)

(96.1, 93.1) , and 88.4 per cent, but
for No. 4 machine the ratios were
both high, 91.4 and 93.4 per cent.

He would have expected as a
result of the experience in 1950
that the end bells on No. 4
machine with drilled holes would
have been very liable to brittle

fracture, and that was confirmed
by the results on No. 4 end bells

which the author had described.

In regard to Table IV, and the
results of the hydraulic testing

of the 37-inch end bells, the ratio

of yield to ultimate strength on
the two drilled end bells given
was over 90 per cent (90.4 and
93.5) and both had failed at the
holes at a not unduly high stress.

On the other hand, the results

on the two undrilled 37-inch end
bells (with ratios of 91.4 and 94.7)

would appear to show that, when
undrilled, the ratio of yield to
ultimate did not exercise the same
importance. Nevertheless, he
thought that any surface score or
blemish could make such an end
bell a potential danger.

From the results given in the
paper and from the very similar

results obtained by Mr. Vickers'
company after their 37-inch end
bell had failed in 1950, it would
appear to be advisable to consider
the replacement of any drilled end
bells in service where, from the
original test results the ratio of

yield to ultimate strength was
high. He knew that the author
had had a most careful review
made of ali drilled non-magnetic
end bells in service, and asked
whether he could indicate what
he considered to be the maximum
acceptable ratio of yield to ulti-

mate strength for drilled non-
magnetic end bells of 37 inches
diameter and less. He also won-
dered what was the similar maxi-
mum ratio accepted by Mr.
Vickers' firm; it would be useful

to have that information.

With cold-worked non-magnetic
material for use in end bells the

ratio of yield to ultimate strength

was of vital importance, and he
suggested that the various parties

eoncerned in Grcat Britain, both
manufacturers and users, should

establish a national standard for

the maximum acceptable ratio of

yield to ultimate strength. AH
were most anxious to assist in

every way in re-establishing full

confidence in Britain's produets
and if national standards could be
established for non-magnetic end-

bell material, it would go a long

way towards that object, and
could be the forerunner of cor-

responding international standards.

On the assumption that an
acceptable ratio of yield to ul-

timate was established, and that

holes were not in future drilled

in non-magnetic end bells of any
size so that the question of the

finish on the holes would not

arise, a pressure test on the lines

described by the author and by
Mr. Vickers would seem advisable

as being the only means of find-

ing the occasional 'rogue' end bell.

An end bell so tested to a reason-

ably high stress, and retaining its

roundness without sign of failure

under such a test, could be ac-

cepted with confidence, but if the

end bell should go appreciably out
of round under the test as a
result of very unequal distribution

of residual stresses, it should then
be considered suspect and rejected.

As a further safeguard after

machining, non-magnetic end-bells

(undrilled of course) should be
subjeeted to low-temperature an-

nealing to remove, as far as

possible, surface stresses without
impairing the main properties of

the material. He would welcome
the views of specialists on the

question of low-temperature an-

nealing after machining.

F. Shakeshaft, o.b.e., a.m.i.e.e.

(London) , said that in presenting

the results of a thorough investiga-

tion associated with the break-
down of the Toronto alternators,

the author had made a valuable

contribution at a time when large

increases of plant output capacity

were still in the development stage

in Britain, and mainly in the

manufacturing stage in the United
States.

With the evolution of new cool-

ing systems for both the rotor

and stator windings, alternator

output capacities of 200 Mw. were
contemplated with rotor bodies of

about 180-185 inches in length

and around 40-42 inches diameter.

As some 60-Mw. hydrogen-cooled
sets had been built with rotor

dimensions of about 190 inches

body length, and 37 inches diam-
eter for hydrogen pressure of 0.5

lb. per sq. in., it would be clear

that the new 200-Mw. rotors were
substantially the same in length,

and only 8-14 per cent bigger in

diameter than 60-Mw. rotors. The
production of suitable rotor bodies

should therefore impose no out-

standing problem to the forge-

master as the increased stress levei

should require little or no change
in metallurgical properties of the

steel.

The dimensions of end bells for

output capacities of 60 or 200 mw.
were also very similar, the latter

being only some 8-14 per cent

larger in diameter. Opinions dif-

fered, however, as to the yield

and ultimate strength required of

the material from which the 200-

Mw. alternator rings were made.

The favoured ratio between the

yield and ultimate strength of

materiais was about 85 per cent.

but the consensus of opinion was
that the existing yield strength of

50 tons per sq. in. should be in-

creased by some 10-14 per cent,

i.e. to 55-57 tons per sq. in., or

in about the same ratio as the

increase in diameter of the end
bell. That might involve a major
change in the alloy used for the

forgings.

A new alloy containing 18 per

cent mangnese and 3 per cent

chrome was being tried out on
the Continent, but as little ex-

perience had so far been gained

of its behaviour in practice some
continental alternator engineers

had named it a 'young' steel and
awaited further results. It was
not their intention to use the

new alloy for 37-inch diameter
rotors, but to adhere to an alloy

similar to that now used in Great

Britain.

He suggested that the problem
was not one of simply designing

for an increase of 8-14 per cent

in rotational stresses compute;]

under uniform temperature condi-

tions, but of designing to

avoid under service conditions,

dangerous increase in compound
stresses caused by temperature
differences between rotor body
and end bell. That problem musl
also be solved when aiming to

achieve around 3 1 3 times the

electrical output from a rotor of
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only some 20-30 per cent increaserl

volume.

The experience already gained

from semi-direct cooling of the

winding in the rotor slots, together

with the evidence made available

in the paper, indicated that addi-

tional metallurgical and heat trans-

mission research work was needed;

further, that an exhaustive in-

vestigation into the mechanical

design details should also be made
before the fifty ncw large capacity

alternators entered the manufac-
turing stage.

The application of semi-direct

cooling to the rotor body winding
had already shown the importance
of adjusting the hydrogen flow

through individual bars to avoid

uneven cooling of the rotor body.

If uneven cooling occurred it

resulted in the bending of the

rotor body and consequent heavy
mechanical vibration.

Temperature diíferentials be-

tween the rotor body and the

end bell might induce excessive

c o m b i n e d hoop and bending
stresses in the end bell. Examina-
tion of Fig. 26 showed that while

the mean hoop stress in the end
bell required to balance the forces

imposed by the inertia of the bell

and the centrifugal action of the

end windings was li) 1/! tons per

sq. in., the maximum stress at

the point of shrink fit between
end bell and rotor body was about
321

/i> tons per sq. in. under the

temperature differential quoted.

That stress gave a factor of safety

of around 1.5 only at normal
speed on a yield stress of 50 tons

per sq. in.

That raised important design

matters. First, he wondered
whether it would be wiser to shrink

the end bell on both the rotor

body and the carrier ring; secondly.

whether it would be wiser to sup-

port the carrier ring on a separate

sleeve either secured to the end
of the rotor body or from a shaft

seating adjacent to the body. One
manufacturei- in Great Britain and
another in the United States had
had satisfactory results with shrink

fits as low as two-thirds of that

now used when supporting the

bell from the rotor body alone.

That type of construction stressed

the end bell more uniformly under
stationary and uniform tempera-
ture conditions, and gave rise to

smaller variations in stress with

differential temperatures caused
by service operating conditions.

L. W. James, m.a., a.m.i.e.e.

(London) , said that whilst the

paper dealt mainly with mech-
anical and metallurgical matters,

there were a number of references

to electrical items with which he

proposed to deal.

The author had referred to the

use of magnetic end-rings in place

of non-magnetic rings which were

more usual in Britain. One major
effect in addition to those men-
tioned which had arisen in the

past with magnetic rings had been

a relatively large increase in the

short-circuit stray losses particu-

larly with full pitch and two-

thirds pitch windings, giving re-

duced efficiencies and increased

heating. Recent figures had, how-
ever, indicated that the increase

with the modem involute coil of

about 80 per cent pitch appeared
to be very much smaller, and he
asked the author for information

on that effect on the Toronto
machines.

In the paper the effect of holes

drilled in the end rings was given

as from 7 to 15 deg. C. reduction

in rotor temperature and was
stated to be an ouistandingly help-

ful way of reducing temperature
rise and overcoming copper dis-

tortion. It appeared, however,

that for a given average tempera-

ture rise as normally measured,

the actual temperature of the coil

in the centre of the rotor body
would be very much higher than

the well-cooled end portions, and
he would therefore expect that

type of cooling to give, for the

same average temperature rise,

much more risk nf copper shorten-

ing than the more normal type
of rotor with a well ventilated

body and slots. The new design

of direct-cooled rotor was very
much better from that point of

view and should give a more even
temperature.

The author had stated that the

rotor body had a very much
greater heat capacity, and there-

fore could follow the load changes
only slowly, whereas the end bells

would respond rapidly being cooled

directly by the cold inlet gas. It

appeared that, with a very well

cooled ring as indicated, separated

from the hot windings by means
of fairly thick insulation, and
joined to the hot body only by
a relatively thin lip, the load

temperatures would not be very

much above the no-load tempera-
tures, since very little heat was
induced in the ring itself. He
asked the author for approximate

Fig. 35. Measurements of expansions occurring under pressure.
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figures for the temperature rise of

the ventilated ring on load. It

appeared that the use of the new
direct-cooled winding with un-

drilled end rings would result in

the rotor body and the rings

having temperatnres very much
eloser together than on the old

design.

In regard to the effects of single-

phase loading, while it had been
fairly rare in the past to experi-

ence tronble in air-cooled ma-
ehines, on most occasions when
heavy unbalanced loading had
occurred smoke, or the smell of

hot insulation around the machine,
had given warning before serious

damage had taken place. It was
not possible to notice in that way
overheating effects of the type
occurring under nnbalanced loads
with totally enclosed hydrogen-

i /

i !

cooled machines and it was neces-

sary to rely on some more accur-

ate method for detecting unbal-

ance. In addition, the present-day

use of large numbers of main cir-

cuit breakers not having the three

phases mechanically interlinked

had increased the risk of single-

phase loading.

Some eighteen months previons-

ly it had been agreed that ali large

hydrogen-cooled generators being

installed on the British system
should be protected against un-

balanced loading by a suitable

negative phase sequence relay,

arranged to trip the machine off

after a time delay depending on
the degree of unbalance. An alarm
would also be given as soon as
the nnbalanced loading reached
such a value that there was risk

of damage to the machine. so that
the operators would have waening
that the protection would trip the
machine if no action were taken
to reduce the nnbalanced loading
On the question of fire, he would

be interested to know whether
there had been any indication of

explosion of carbon-dioxide
bottles.

Dr. H. E. Davies (London) said

that it would be shown that the

presence of holes of relatively

small size in comparison with the

main section of a metallic material

could give rise to a system of tri-

axial stresses at the holes, which
could result in failure of the ma-
terial by brittle . fracture. The
stress system at the holes was such
as to inhibit plastic flow of the

metal at those points, with the

result that fracture took place

with little or no deformation. The
description and illustrations of the

failure of the end bells on the

Toronto machines presented evi-

dence which indicated beyond rea-

sonable doubt that that had been
the method by which they failed.

\

Work hardening of the material,

especially locally at the áreas of

stress concentration, also inhibited

plastic flow, and increased the

tendency to brittle fracture, but
the stress concentration due to the

presence of the holes and the fact

that the material itself was cold

worked throughout its mass would
tend to override any tendency for

fracture to commence in a hard
hole as against a relatively soft

one, as had been observed in one
or two of the author's tests when
bursting rings.

The fact that the stress condi-
tions at the actual time of failure

of the No. 2 machine end bell had
not been so onerous as for the No.
1 machine end hell at its failure,

should not be taken as evidence
against a similar mode of failure

in each case. Even brittle fracture

did not necessarily propaga te from
initiation to final rupture in one
instant under service conditions.

as was evident from the number
of holes showing cracks in some
of the burst end bells, so that the

conditions at ultimate rupture

might not necessarily be so im-
portant as the previous history
which initiated the crack. Pre-
sumably those conditions would
be the same for both machines.
The efTect of that was illustrated

by the cyclic tests on the end bells

where failure had occurred at a
stress not greatly exceeding the
working stress, whereas in the
static hydraulic testing failure

occurred at a much higher stress

value.

It seemed that the author's ex-

planation for the overspeeding of

the Venezuela end bells without
mishap as being due to their much
thinner section was reasonable. Tt

had been illustrated for mild steel.

under conditions propitious to its

formation, that brittle fracture
never occurred below a certa in

thickness. On the other hand it

always occurred above a certain
thickness, size efTect being, therc-
fore, an important factor.

Susceptibility to brittle fracture
was also a property of the material
itself, and he asked the author
whether he had carried out tests,

similar to those conducted on mild
steel, which would indicate the
propensity of this non-magnetic
steel to brittle failure.

It seems extremely likely that
in that design of end bell for a

100-Mw. machine, the limit of
dimensions for the material had
been passed when failure by brittle

fracture would be almost certain
to occur, and when it could be
propagated by suitable stress

raisers.

Although no indications had
been fortheoming in the investiga-
tion to indicate that stress cor-
rosion had played a part in the
failure of the end bells, neverthe-
less that type of cracking had
been uppermost in his mind when
he had first heard of the disaster,

since the susceptibilities of that
quality of steel to that type of
cracking had been amply demon-
stra ted in the past. The British
Electricity Authority. together
with manufacturers, had taken
active steps to examine as many
end bells as possible for that type
of cracking. Some seventy-four
end bells had so far been examin-
ed, teu of which had exhibited
stress corrosion cracking of vary-
ing degrees of intensity, some suf-

ficient to cause reiection of the
bells as being unsuitable for fur-

ther service.

It was, perhaps, unfortunate
that it was necessary to rely on

// ! I!

• í i

Fig. 36. Effects of rotor deflection

Left: End bell fastened to rotor
hody only. No bending of end
bell and no relative movement
between end bell and body.

Right: End bell fastened to
rotor shaft, resulting in bend-
ing of end bell and relative
movement between end bell
and: rotor body; windings; end
cover.
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cold working, with the resultant

internai stresses in the material, to

obtain the necessary mechanical

properties of end-bell steel, since

that condition made it more sus-

ceptible both to stress corrosion

and to brittle fracture.

A. W. C. Hirst, b.sc. (Eng.)

(Member,) m.i.e.e., said that the

author and his associates had been
wise in not jumping to what had
been regarded by some as the

obvious conclusion that the failure

of the Toronto end bells was due
solely to the presence of ventila t-

ing holes. The consequence was
that, in casting round for other

çoiítributory factors, they had ob-

tained a great deal of information

which would be most valuable to

designers who had not had similar

experience, and who might now be

able to avoid it.

It was suggested that if holes

were used the surfaces should be
carefully ground and honed, the

implieation being that that would
substantially increase the stress at

which failure would take place. He
wondered whether any compara
tive tests had been carried out
on end bells with holes treated in

that way, and if so, with what
results.

The problem was largely a

metallurgical one, and in the pres-

ent case depended very much on
the amount of cold work that
could be got into the material in

the forging process. As with ali

forgings, the larger they were the
more diffieult they were to pro-

duce and it was hardly justifiable

to compare the performance of

the 7,500-kw. Venezuela end bells

with the 5-foot diameter bells at

Toronto.

He suggested that a series of

tests on end bells of varying dia-

meter, but otherwise generally
similar in design, might yield valu-

able results. It was even possible
that the necessary figures were
already available piecemeal to in-

dividual manufacturers and steel

makers, and by suitable co-ordina-
tion could be put together to forni

a complete picture.

He was pleased to hear the
author state so categorically, in

presenting his paper, that the
accident was in no way due to the
presence of hydrogen in the ma-
chine. On the morning following
the accident the Canadian daily

press had carried front-page head-
lines referring to a hydrogen ex-
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plosion in the Toronto Power Sta-

tion, and it so happened that on
the reverse side of the same page
there had been a picture of the

Bikini atomic bomb explosion.

That no doubt had given rise to

an unfortunate association of ideas

in the lay mind. Even today, in

some quarters, there were mis-

givings as to the safety of the use

of hydrogen for the cooling of

turbo-generators and the sooner

the hydrogen explosion bogey was
laid, the better.

Dr. R. W. Bailey, WH.sc. (Presi-

dent), f.r.s., said that the paper
and the discussion should serve the

following objeets:

(1) They should ascertain the

faets of the failures, nominating
those most concerned, and of

major significance.

(2) They should ascertain

whether, and if so, what, alter-

ations in design, materiais, and
manufacture would have made
the conditions sufficiently less

onerous as to have prevented
failure.

(3) They should ascertain

whether by utilizing the infor-

mation disclosed, freedom from
a recurrence of such a failure

in future would be assured.

In varying degrees the three

objeets are achieved, either direct-

ly, indirectly, or derivable from
the investigations and information
reported, and therefore the paper
rendered a valuable service to the

engineering profession and to the

industry.

It was possible, of course, to

answer (2) and to ignore the re-

mainder by saying that there was
every reason to believe that had
ventilation holes not been used the

failure would not have oceurred,

which was virtually the conclu-

sion reached by the investigation,

but if that were done much im-

portant light upon the failure

would thereby have been missed,

including a satisfying explanation

of it, especially in view of the

author's declaration that 'previous

experience and design by the same
maker using end bells of similar

materiais, drilled with ventilation

holes had been completely free

from failure of the kind described

in the paper'. Doubtless that fact

made it diffieult to unravel from
apparently conflicting evidence a

satisfying explanation of the fail-

ures, which on the evidence of the

builder's clean record should not

have oceurred.

In his view the most significant

feature of the failures was the fact

that the fractures had been of the

brittle kind. That would not im-

ply that the material was other

than normally ductile or indeed

different from normal high quality

material in any way, as, of course,

had been amply confirmed by the

many material tests made and
referred to in the paper. The fact

that the fractures had been of

the 'brittle' kind sufficiently

accounted for the catastrophic

character of the breakdown and
for the fact that it could oceur
under no more than working
stresses, indeed at even lower than
working stress if the conditions

for setting in motion a brittle

fracture were present. That heav-

Fig. 37. Cracking over pole at change of section.



ily cold-workcd rton-magnetic end
bell steel could fail by brittle

fracture was demonstrated sufR-

ciently by the fact of the Toronto
failures. But engineers and metal-

lurgists did not possess, as a rale,

an adequate apprcciation of the

significance of that kind of frac-

ture which, when it occurred, caus-

ed bewilderment and alarm be-

cause usually behaviour appeared

to be unrelated to the normally
understood properties of the ma-
terial. It was for that reason, and
also for a better understanding of

what occurred that he proposed

to draw attention briefly to the

subject.

In Fig. 43 the general stress /
could be chosen so low as to be

unable to support the propagation

of a brittle fracture and the part

would remain intact. Unfortun-

ately, however, the threshold value

of stress capable of supporting the

propagation of a brittle fracture,

if a ferritic steel might be taken

as a guide (e.g. carbon steel) , the

threshold value of stress of the

cold-worked end bell steel would
be less than the allowable work-

ing stress in simple tension, indeed

probably not more than two-thirds

of the stress allowed in simple

tension or for the end bell steel,

say, 12.5 tons per sq. in. Thus,
given the features which could

initiate a brittle fracture, the de-

struction of an end bell under its

own working stress, if as low as

12.5 tons per sq. in., would be
feasible. That was analogous with

the disturbing failures, by brittle

fracture, of welded structures such

as welded storage reservoirs and
ships.

In order to remove at the out-

set 'fog' which might be intro-

duced by drilled holes and cloud

vision, one should be clear about
the part played by the ventilation

holes. It was common knowledge
with engineers that elastic theory

demonstrated that the stress con-

centration due to a small circular

hole on a part under simple ten-

sion was 3, or the stress at the

surface of the hole at the ends

of its diameter perpendicular to

the direction of the stress would
be three times the stress without
the hole. Or, with a tensile stress

of 19 tons per sq. in.—the stress

in the end bells—the stress at the

hole would be 57 tons per sq. in.

for elastic behaviour. The propor-

tional limit of the steel was about
40 tons per sq. in., or 17 tons per

sq. in. below the maximum stress

at the hole, if the material were
elastic. The elastic strain that

would accompany a stress of 17

tons per sq. in. would be

17/13,000 = 0.0013. If it were
assumed that plastic strain were
ali of that—actually it would be
less—the increase in stress due to

the cold work involved would be

found by the stress concentration

due to the hole to be 0.021, or the

corresponding increase in hardness
would be 0.1 Brinell. The figures

for Brinell hardness at the holes

given in the paper varied widely,

the highest being 657. The nor-

mal hardness for the tensile

strength would be around 300, and
the values given by the paper were
in the range 280-340. Thus the

Fig. 38. Rotor end
windings, end
rings, and end
ring support ex-
tension sleeve.

drilling had brought about a maxi-

mum increase of 357 Brinell, which

compared with less than 1 which

could be accounted for by the

stress concentration effect of the

hole. Clearly the influence of

stress concentration of the holes

upon hardness was negligible com-
pared with that arising by cold

work such as by drilling.

Fig. 43 showed a member in

tension (it might be an end bell),

containing a feature assumed
capable of setting off a brittle

crack when the stress <jf in the seg-

ment was of a sufficiently high

value. When that happened a

crack would shoot across the

member at lightning speed (3,000-

4.000 ft. per sec.) completely frac-

turing the part. The characteris-

tics of the crack were revealed by
the marking at the surface of the

fracture, i.e. the chevron markings
which were the orthogonals of the

fracture front as it travelled.

Those were shown in Fig. 43 for

a plain member and for one drill-

ed with two holes.

Clearly, what mattered was the

feature which could set the brittle

fracture on its course, beca use

everything was over and disaster

brought in a fraction of a second
in a structure of normal high qual-

ity material. The feature which
had brought disaster to the Tor-
onto end bells was the drilled ven-

tilation holes, not, in his view, by
their action in causing the well-

known stress concentration of a

small circular hole of 3/1, but as

a consequence of the increased

cold working of the material im-

posed by the drilling of the holes.

The concentration factor of 3/1
would, of course, apply also to the

strain equally with stress, but be-

cause of the high degree of defor-

mai ion or cold working of the

surface ductility was so lacking

that under the strain concentrated

by the hole, cracking of the work-
ed skin would probably occur.

It had been amply demonstrat-

ed that a cold-worked surface, e.g.

a hammered or peened surface of

mild steel, for example, was a more
effective source of a crack able to

set off a brittle fracture in a part

under stress. There had at one

time been a great deal of trouble

due to the fracture of anchor
chains on being dropped on to

decks. Heavy anchor chains, per-

haps with a link diameter of 3

inches, had broken in two. Inves-

tigations made at the N.P.L. had
shown that the hardened skin of

the chains was capable of setting

off brittle fracture, and that it

was a potential source of cracking

capable of setting off brittle frac-

ture. A similar phenomenon might

be expected with the drilled

holes and the cracking of the

surface skin would be equally

suspected of being able to set

off a brittle fracture. As so

many holes had been drilled with-

out resulting in disaster. one might
well inquire the reason. He was
inclined to think that the reason

was the small depth of the hard-

ened layer, another reason he be-

lieved was that the cracks of the

skin had probably very sharp ends.
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Fig. 39. Complete copper damper across surface of windings.

hut if blunted failure would pro-

ceed gradually as found by the

author.

With so many triggers, which
might have become, with some
alteration, able to set up a brittle

fracture, it would seem that no

significance should be attached to

the fact that two rings failed in

the same station.

So far he had commented upon
object (1) and had nominated
the work-hardened skin of the

drilled hole to be, in his view, the

cause of brittle fracture being
initiated u n d e r the working
stresses.

In regard to (2) , his reading of

the evidence led him to the view
that any change in material would
be a gamble, as insufficient was
known about brittle fracture to

make a change with any confi-

dence; it was possible that ali

steels of the high physical proper-
ties required and of the dimensions
needed would fail by brittle frac-

ture. He would, therefore, prefei-

to stick to the materiais known,
and correct for their greatest
weakness, whether or not the de-
sign involved drilled holes.

It was a well-recognized prin-

cipie of the cold working of metais
that the higher the degree of cold
work the more rapidly softening
could be effected by thermal
action. Therefore, thermal treat-

ment after machining, whether

rings were drilled or not, could be

made selective, softening the sur-

face layers which had been most
heavily cold worked.

COMMUNICATIONS
D. W. Puttick, (Graduate),

g.i.e.e., wrote that he was in-

terested in the laboratory tests

carried out in order to ascertain

the strength of the end bells, and
asked whether they had been in-

tended as a comparison between
end-bell strength or to simulate

the working conditions.

The following comments were
made with the realization that

what was theoretically desirable

might have been found to be
impossible in practice owing to the

diffieulty of sealing ali leaks, which
was essential for high-pressure

testing with small-capacity pumps.

The restraints on the end bell

on the generator did not appear
to be exactly simulated by the

hydraulic test conditions. Figures

1 and 2 showed that the end bell

was constrained from moving out-

wards at one end by the support
ring and the other end was free

to move outwards under the effect

of centrifugal load. In the test

apparatus of Fig. 15 it would
appear that both ends of the end
bell were similarly constrained.

both being free to move outwards.

As the length of the centre piece

was specified as exceeding the end

bell by 0.004 inch, it would appear

that the end bell was not re-

strained axially as it did not look

possible for the end plate to dis-

tort that amount owing to the

pulling down action of the outer

ring of the studs. In other words,

the end bell should be .
floating

(to the extent of 0.004 inch) be-

tween the two thick blanking

plates. It seemed curious, there-

fore. that the bursting of the end
bell had caused a crack in the

end plate and at the exact point

of the end bell failure. He asked
whether it was considered that

the momentarv opening out of the

end bell caused it to hit the outer

ring of studs which had broken
the plate.

He asked how the end bell

ventilating holes had been blanked.

Theoretically the correct method
would be a piston in the hole

which would not restrain the end
bell from moving outwards, being

attached to the cast-iron centre

piece as shown in Fig. 44a. Small
blanking plates on inside and out-

side of the end bell strapped
through the hole, Fig. 446, would
perhaps be easiest for solving

leakage difficulties at 10,000 lb.

per sq. in. but it was possible

that the failures would not be
obtained at the correct stress.

In regard to the results of the
tests on the end bell he asked
how the stress had been measured,
or rather whether the stress had
been measured by strain gauges,

or by calculating them from the
hydraulic pressure applied.

H. W. Puttick, (Member),
m.i.e.e., wrote that the author
had referred to the resemblance
to brittle fracture on the failed

end bells, and later he had referred

to the thinner end bells of the

Venezuela turbo-generator which
had withstood successfully a

seriou s overspeed.

He asked whether it would not

be feasible to manufacture an
end bell of composite material,

i.e., say, a forging of 2 inches

thickness of non-magnetic steel,

with a shrunk-on ring of 1-inch

thick magnetic steel. That would
have better electrical characteris-

tics than an end bell of magnetic
steel, and would also have a much
higher factor of safety than an
end bell of non-magnetic steel.
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IHSCUSSION IN TORONTO

R. C. Golding, m.e.i.c. (Toronto)

observed that on p. 225 it was
stated that the desire to have no
possible chance of end bell raove-

ment when the unit was taken to

overspeed to test the emergency
governor, governed the design

inling that the end bell shrink

should just loosen at 10 per cent

above normal speed with the rotor

end-bell at operating temperature.

In Table II, however, it was stated

that overspeed tests at 25 cycles

went up to 13 per cent above nor-

mal speed. He asked whether that

meant that under past conditions

the bell had often lifted, and
whether the new decision to de-

crease the shrink so that the bell

would lift at 5 per cent overspeed,

will worsen the position.

According to the author's state-

ments his firm had many such
end bells running on 60-Mw.
machines, of 37 inches diameter,

at similar stresses. However, those

machines ran, he believed, at 3,000

or 3,600 r.p.m. Even with the

smaller diameter, he wondered
whether those smaller bells were
stressed very much higher than
the Toronto bells, taking into

account the square law referring

to speed.

H. G. McHaffie (Toronto) said

that the paper summarized a

notable investigation following on
two regrettable mishaps. Un-
fortunately, however, it did not

appear to have uncovered any
items of metallurgical knowledge
not previously familiar to those

intimately associated with the

turbo-generator industry. The in-

vestigation did remove ali sus-

picion from the quality of the

material used in the manufacture
of the retaining rings.

His firm had used rings of th is

type for over twenty-seven years

and in that period approximately
250 machines had been fitted with
rings of that type, i.e. 500 or so

non-magnetic rings were in suc-

cessful service.

One solitary failure, definitely

established as due to stress cor-

rosion, had been experienced on
a small, low-steamed machine
which had been stored for an
extended period in a salt-laden,

humid atmosphere.

However, a selection of machines
which had seen extended com-
mercial service, had had their rings

examined at the request of the

purchasers and no traces of stress

corrosion or of any incipient flaw

of any description had been found.

The rings had been re-assembled

without modification or treatment
of any description and were still

in commercial service.

The material used was similar

in composition to that described

by the author but was not cold-

worked to the same degree. Three
grades had been used according

to the working stress of the

machine concerned. The specified

properties of the grades were
shown in Table A.

It would be observed that the

specified ratio yield point/ultimate

tensile strength in the case of

grade I (as used on the largest

two-pole machines) was 1 o w e r

than the specified ratio of 0.877

given in the paper.

Similarly the average test figure

deduced from Table I showed that

the ratio yield point/ultimate
tensile strength for the Toronto
rings was 0.912 and the cor-

responding figure obtained from
test on grade I rings, supplied to

his company, was 0.84.

Corresponding test figures for

grades II and IH were 0.79 and
0.73 respectively. They were con-

vinced that the increased ductility

more than offset any reduction in

safety factor resulting from re-

duced ultimate tensile strength.

Similarly they had a 1 w a y s

avoided the drilling of radial holes

in rings and other species of stress

raiser. Perforated rings had never
been used by the company.
They considered that the prac-

tice of supporting the ring at two
points was faulty as the flexure

of the shaft introduced an alter-

nating stress. They had had a
certain amount of vibration dif-

ficulty with doubly supported
magnetic rings about thirty-five

years previously and since then
rings had been supported from
the rotor body only.

His company believed that some
increased difference in rate of

change of temperature as between
body and rings might result from
the use of hydrogen as a coolant.

but they could not believe that

Table A

Ultimate
tensile

strength,

tons per

sq. in.

Yield

point,

tons per

sq. in.

Elonga-
tion,

per cent

Reduc-
tion in

area,

per cent

Ratio
yield

point/
ultimate

tensile

strength

Grade I 50 40 30 35 0.8
48 35 35 40 0.73

Grade III 45 30 35 40 0.667

600-

500-

400-

300-

Fig. 40. Hardness versus
reduction in area on
tensile test. Non-mag-
netic steel units, ulti-

mate tensile 55-60 tons
per sq. in.

*

<

20 40 60 80

REDUCTION IN AREA—PER CENT

that could be sufficient to con-

tribute to the failure.

They did, however, agree with

the author that protection againsl

unbalanced electrical loading was
particularly necessary with hydro-
gen-cooled machines.
He regarded the results in Table

IV to be most significant. It

would be observed that ali the

undrilled rings had expanded with-

out cracking whereas the drilled

rings had either c r a c k e d or

fractured.
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Fig. 41. Results of repeated strain tests.

A. S. Tuttle (Toronto) asked
how the surface of the replaeement
ring was finished, and its chemical

composition, having in mind the

effect of surface treatment on
fatigue resistance,

He also asked to what extent

the electrical eíficiency had been
lowered by replaeement of the non-

magnetic ring by a magnetic alloy.

F. G. Watson (St. Catharines,

Ont.) said that the paper was
particularly interesting because
the two failures with which it

dealt appeared to be identical with
the failure in July 1950 of one
of the end bells fitted to the

rotor of a 6()-Mw., 3,000-r.p.m.

machine manufactured by his eom-
pany.

Details of the oceurrence had not

been previously published, but the

information and the conclusions

had been made available at the

time to other British manufac-
turers and to uáerfi of such plant.

Fortunately, the i n c i d e n t had
taken place in an overspeed test

tunnel and while the rotor was a

total loss the fractured end bell

parts had been recovered from the

Lunnel lining for examination and
analysis.

The end bell fracture had proved
to be generally brittle in nature
commencing at the surface of a

ventilating hole.

It seemed clear that while the

ventilating holes might not be the

complete explanation of the failure

they had been a major factor.

They therefore had abandoned
the practice of drilling ali end
bells whether for ventilation or

other purposes. Furthermore, ali

similar machines either in course
of manufacture or in service having
end bells with properties proved
on their acceptance tests similar

to those of the forging which
failed had been refitted with un-
drilled end bells.

At the same time the policy

had been adopted of keeping the

ratio of yield point to ultimate

strength low to permit plastic

deformation.

He agreed that the omission of

ventilating holes would increase

rotor winding temperature, but

did not subscribe to the opinion

that their retention was necessary

in order to prevent coil distortion.

In this view the use of semi-hard

silver bearing copper gave an
ample margin of safety at the

slightly higher temperature which,

in any case, would be largely

localized at the end turns.

It was acknowledged that the

holes produced local stress con-

centrations and that, coupled with
the work hardening that can and
did oceur when drilling, produced
ideal conditions for the initiation

of a brittle fracture. The danger
was greatly increased should such
a hole coincide with a region of

high residual forging stress.

He also agreed that the ventilat-

ing holes in themselves were not
sufficient to account for the failure,

as the examination of many typical

end bells showed wide variations

in physical properties and residual

forging stresses arising from the

cold working of the material in

the course of production.

That led his firm to introduce

in 1950 a hydrostatic testing rig

and subsequently every end bell

has been subjected to test. With
the test rig it was their practice

to create a maxirnum hoop stress

in the end bells equivalent to 95

per cent of the lowest value of

the yield, taken from test pieces.

Tests showed that consequent
stretching improved the distribu-

tion of the residual forging stresses.

In addition to the two major
factors mentioned, a secondary
contributory cause could be the

method of supporting the end bell

at two points involving shrinking

on both the rotor body and the

shaft. Their experience had shown
that such a construction in which
the end bell was supported at

two positions the deflexions of

which were different, led to fret-

ting and, in extreme cases, to

fatigue cracking.

It was interesting that the

author regarded the presence of

holes and residual forging stresses

as being major factors, as that

was the conclusion arrived at by
his company in 1950.

Vote of Thanks
to Sir Claude Gibb

H. Fealdman, m.e.i.c, in pro-

posing a vote of thanks to the

author for his paper, said:

In rising to move this vote of

thanks to Sir Claude on behalf

of the Toronto Branch of the

Engineering Institute of Canada,
I must confess to a feeling of

great pleasure mingled with a sense

of humility in the presence of such

a great engineer.

It does not fali to many of us

during our lifetime to be present

on an occasion when engineering

history is made, but I am certainly

of the opinion and so, I believe,

is every single person in the

audience, that tonight is one of

those very memorable occasions.

Fig. 42. Form of test piece used.
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Engineering progress can only

be made on occasions such as the

present, where an original mishap
lias caused a great deal of engineer-

ing talent and time to be con-

centrated on the solution of a

particularly difficnlt problem, by
the complete publication of ali the

relevant facts and conclusions.

In very many cases in the past

this publication has not taken

place, and the knowiedge so ob-

tained remains the secret of a

select few. I have to congratulate

Sir Claude on the full and frank

treatment that he and his com-
pany have given to the subject

we have heard discussed this eve-

uing. It is certain that this paper

will long be a model upon which

students and research workers in

ali branches of engineering can

base their investigations and re-

porting.

I personally, have been quite

fascinated by the process of de-

duction that was carried out prior

to the solution of this problem,
a process of which Miss Agatha
Christie would have been quite

proud. I am sure that had the

effervescent M. Hercule Poirot

had been here himself this eve-

ning, he would have been the first

to lead the applause which, surely,

has never been more merited.

I wish to extend the thanks of

the Branch through Sir Claude to

the very large team of engineers,

scientists, and mathematicians

who laboured so long and so hard
to perform the work described in

the paper. In conclusion I wish

to thank Sir Claude specifically.

not only for his work and inspir-

ation to the team, but for the

immense amount of trouble he has

gone to in coming here to deliver

the paper to us and for the very

clear and simple manner in which

the presentation was made.
I feel certain that every single

person in the hall will join with

me in according Sir Claude a very

hearty vote of thanks.

REPLY BY THE AUTHOR
Sir Claude Gibb, in reply, wrote

that as many similar points had

been raised by several contributors

to the discussion, it would be pre-

ferable to submit remarks extend-

ing the information given in the

paper rather than to reply in-

dividually. He would, however,

pay tribute to Mr. Pask and his

colleagues for their interest, assist-

ance, and forbearance in making

rotors available for examination

and test after long periods in ser-

vice, thus to extend the scope and

value of the investigation.

Had he himself considered, or

the evidence led to the belief, that

ventilating holes were the prime

cause of the failures, the paper

would never have been written

and the industry would have con-

tinued in ignorance of the small

margins of safety under which

rotors were operating until further

disasters had been experienced. It

was true to state that as the re-

sult of the investigations and the

researches consequent upon them,

changes in forging technique, in

design and in manufacture had

enabled the industry to proceed

with complete confidence in the

manufacture and operation of gen-

erators of outputs appreciably

greater than double that of the

generators which had failed.

Researches into the material

and methods of manufacture of

end bells had continued as a mat-

ter of urgency and would continue

for a considerable time. One out-

standing result had been the im-

provement in the notched bar

toughness of austenitic non-mag-

netic end bell material of identical

composition from between 20 and

70 ft. lb. Izod at the time of the

failures, to 80-120 ft. lb. at the

present time.

A large number of end bells of

identical composition to those of

Toronto which had been in service

for long periods under similar

operating stresses and conditions

had now been withdrawn for rigor-

ous examination and testing. In

no case had anything been found

which had given the slightest

cause for nervousness regarding

their continued suitability for ser-

vice over an indefinite period.

Since the end bells had had to be

replaced to enable destructive

testing to be made, the replace-

ments had been of similar non-

magnetic material, but without

ventilating holes.

In a cyclic pressure test carried

out since the paper was presented,

an undrilled non-magnetic end

bell forged by a modified tech-

nique but of the same size and

similar properties to the Toronto
end bells had withstood, without

detectable effect or damage, 1,000

cycles of a range of stress from
zero to 40 tons per sq. in. At the

oil pressure corresponding to a

mean hoop stress of 40 tons per

sq. in. seal failure had occurred

after approximately every six

cycles, necessitating the stripping

down of the heavy bolting and
flange plates and making testing

so slow that the testing had been

discontinued after 1,000 stress

cycles. A similar end bell but

drilled as the original Toronto

bells, had been subjected to

hydraulic pressure producing a

mean hoop stress of 47.6 tons per

sq. in., at which load continued

stretching of the bell caused the

oil seals to fail. The pressure test

had been repeated after renewing

the seals, and again at a mean
hoop stress of 47.6 tons, expansion

of the bell had caused the seals

to fail without fracture of the end

bell. The yield point of that bell,

as shown by the acceptance tests.

had been 43.5 tons per sq. in.

When these test results were com-
pared with those given in the

paper for the original end bells,

the advance in the quality of bells

owing to changed forging tech-

niques resulting from those inves-
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tigations would be apparent and
comforting to operating engineers.

Several contributors had refer-

red to the high ratio of yield point

to ultimate strength in the Tor-

onto end bells and expressed a

preference for a lower ratio. It

was obvious that ali designers

would prefer that ratio not to ex-

ceed, say, 0.85, but the end bell

had certain functions to perform

while the forgemaster must have

a margin on specified minimum
yield point figures and for cold

worked austenitic alloys that mar-
gin had long been agreed as 7 tons.

Hence, when working to the spe-

cification of 50 tons per sq. in.

minimum yield point, and allow-

ing the forgemaster 's tolerance,

the ratio of yield point to ultimate

strength could vary between 0.877

and 0.934. The latter figure was
not of itself dangerous but it did

indicate an increased susceptibility

to brittle fracture. Furthermore,

the tests taken from widely dif-

fering places in a particular

end bell showed the values of

yield/ultimate ratio to vary from
0.876 to 0.964. Thus acceptance

tests had not necessarily been rep-

resentative of the properties of a

bell as a whole.

Austenitic steels were not in

general susceptible to brittle frac-

ture, but to obtain desired physi-

cal properties in end bells, the

high carbon content and the con-

ditions realized in processing re-

sulted in the formation of a defin-

ite boundary envelope of carbide
which provided a ready path for

brittle fracture. Thus with the

material available and the method
of forging adopted up to the time
of the Toronto failures, the pos-

sibility of failure has been present
in many machines and only the
absence of the 'triggering' combin-
ation of several factors had avoid-
ed trouble.

Whilst ventilating holes were
one source of stress raiser, there
were, of course, many others, and
a particularly

(
dangerous one

would be a recess at the shrunk
nose of the end bell which, unless

the shrink was to be removed at
speed, was likely to be the plane
of maximum stress in the bell.

The discussion had shown the
differences of experience or opinion
between designers. Mr. McHaffie
liked a low ratio of yield point to
ultimate tensile strength, whilst
his colleague Mr. West would
appear to be satisfied with ratios

Fig. 44. Methods of
blanking end bell
ventilating holes.

b

higher than those in the Toronto
rings. Those differences in the

considered opinions of designers

were, of course, based upon experi-

ences, satisfactory or otherwise,

of their current and past designs.

His own experience would lead

him to expect stress corrosion to

develop between the c o p p e r

damper and the end bell in the

design shown in Fig. 39, but ob-

viously Mr. West had so far not

detected such an effect.

The Toronto rotors were four-

pole, 1,800 r.p.m., and therefore

very stiff shafts with almost uni-

form deflexion. No trace of fret-

ting corrosion had been present

under the nose of the cap and, as

the Toronto nose had not had a

stress raising recess, the cracking

shown in Fig. 37 would not take

place. The report referred to by
Mr. Vickers and Mr. Watson was,

it is believed, dated June, 1954

—

some three months after the Tor-

onto failures.

Professor Austin had asked whe-
ther the two end bells which fail-

ed had been from the same cast

of metal. It had now been estab-

lished that they had not been from
the same cast. Tensile specimens
from the end bells showed more
uniform extension and less necking
than specimens of heat-treated

alloy steel, hence the elongation
figures obtained during tensile

tests were a true measure of duc-

tility. There was no other estab-

lished method of obtaining high

yield points in large non-magnetic
forgings than by cold work.

A wide variety of alternative

alloys had been tested or used for

non-magnetic end bells, but ali had
one or more serious disadvantages,

amongst them often being a mark-
ed susceptibility to stress cor-

rosion.

No claim was made in the paper
that a reduction of temperature
rise of the rotor windings by the
use of ventilation holes in the end
bells, or by other methods, was
the only way of preventing coil

distortion, but it was one impor-
tant factor. The use of hard drawn
silver bearing copper was another
important factor but it had not
been established that it alone

would be completely effective.

The wide interest shown in the
report, both in the London and
the Toronto presentations, was
adequate recompense to him and
his colleagues for its preparation.
An advance in the science and the

art of generator design and manu-
facture had resulted from the

failures.

He wished to thank the con-
tributors to the discussion, and
particularly Dr. R. W. Bailey for

his advice and assistance as well

as for his valuable contribution. /
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OF RECENTLY PUBLISHED
ENGINEERING LITERATURE

AHSTHACTS . . .

APPLIED SOLAR ENERGY
Air Conditioning

,
Heating and Ventilating, v. 52, n. 12, December 1955, p. 73.

Solar energy is being harnessed
directly today for heating, cooling,

and for motive and electric power.
A report on the World Symposium
held last month in Arizona, with
abstracts of those papers of inter-

est to heating and air conditioning

engineers, is presented in two parts

of which this is the first.

The preliminary conference on
the scientific basis of solar energy
conversion was organized to per-

mit scientists to meet and ex-

change ideas in advance of the

World Symposium in Phoenix.
Papers at the conference were in

general beyond the scope of this

presentation, but will be published
in proceedings of the Association

of Applied Solar Energy.

Dr. Farrington Daniels of the
University of Wisconsin, introduc-

ing his discussion of basic princi-

pies and problenis, said he thought
this conference might give as much
international impetus to solar

power as the recent Geneva con-

ference did to atomic energy. Dr.
Daniels envisions solar power and
atomic power as developing to-

gether and atomic power handling
heavy loads in urban áreas while

solar power supplies the smaller

unitary demand typical in rural

áreas.

At present, he said, the conver-

sion of solar energy into usable

forms costs more than conven-
tional power sources. New tech-

nology and new ideas will be re-

quired before solar energy is wide-

ly available on a competitive

basis.

Henry B. Sargent, president of

the Association for Applied Solar

Energy, described how the idea

for the association was conceived
as a result of conversations be-

tween himself and Dr. Daniels
some two years ago. It seemed de-

sirable, said Mr. Sargent, to have
an association which could form
a vehicle, not only to encourage
further scientific and engineering

work in connection with solar

energy, but which could serve as

a means of presenting to industry

and business accurate information
on the present state of the art.

Accordingly, on March 17, 1954,

Mr. Sargent met with a group of

men from industry, agriculture,

finance, and education who agreed
that additional steps should be
taken to meet the problem of

greatly increased world require-

ments for energy.

A staff paper presented by J. E.
Hobson, director of the Stanford
Research Instituto, explored the
economic possibilities of solar

energy. In the not too distant

future, said Dr. Hobson, we will

be confronted by an imminent,
ominous shortage of the fóssil fuels

and other energy sources packaged
and stored for us through action

of the sun. Men of this generation

must prepare today for this com-
ing crisis.

Direct use of energy from the

sun offers immediate, specific eco-

nomic opportunities. Some have
already been developed. Engines
have been operated with solar

power; water has been lifted by
solar powered pumps; solar fur-

naces have produced exceedingly

high temperatures; solar ovens can
cook our basic foods; houses have
been heated by solar devices. Solar

cooling and direct solar electricity

are physical if not economic facts

of life today.

The economic advantages of

large producing units do not apply
to solar energy devices, because
the major cost factor is in the area
of the collector. That area must
be doubled to double the capacity.

Ordinarily the net gain from doub-
ling the size may not be sufficient

to overcome the additional oper-
ating difficulties. We may never
build solar power plants with a

capacity of 100,000 kilowatts, but
we may well build 10,000 plants,

each with a ten kilowatt capacity.

There does not seem to be an
economic potential now for solar

house heating in most of our
eighteen selected cities, said Dr.
Hobson. However, solar house
heating is more economical where
the cold season is long and the
weather clear, since longer heating
means a higher use factor. There
are many locations, especially in

the mountains, where solar space
heating can be utilized economic-
ally today.

For a panei discussion on solar

house heating, Dr. Maria Telkes
of New York University reviewed
research projects which have been
conducted with solar heat collec-

tors. Developmcnt and use of low
cost heat storage materiais is

essential for the economical solu-

tion of solar heating, Dr. Telkes
said.

A solar Engineering Exhibit,

concurrent with the Symposium,
is described in this month's News
pages. Next month, the balance of

abstracted papers, covering solar

power, heating, cooling, water
heaters, and mechanical, chemical
and electrical converters will be
published.

644 May, 1956 THE ENGINEERING JOURNAL



FLUID COKE—NEWEST STEAM PLANT FUEL

By F. H. Stracke and F. H. Séhiffer

Power, v. 99, n. 12, December 1955, p. 102.

The power industry is showing

much interest today in test burn-

ings of a new fuel known as fluid

coke. This article reviews the pro-

gram of Esso Research and Engin-

eering Company in its studies to

determine the adaptability of fluid

coke for steam generation, includ-

ing full-scale combustion tests re-

cently finished at the Essex Sta-

tion of Public Service Electric and

Gas Company.

For many years there has been

a continuous increase in world-

wide consumption of gasoline,

heating oil, jet fuels and other

light petroleum products. While

the market for heavy fuel oil has

increased, the rise has not been

as rapid as for light products. In

addition, there has been a trend

toward processing heavier crudes.

About two years ago Esso be-

came active in a
N
project to deter-

mine ways and means of best

using this new product. Because

refiners who adopted the fluid

coking process would be faced

with the problem of moving large

volumes of carbonaceous material

new to the industry, a long-term

development program was estab-

lished. Early studies showed the

material was useful as a fuel,

primarily for steam generation. So
we had to learn how it could best

be used.

At that time the total supply

of fluid coke in the world was
about ten tons, from pilot-plant

operations. We realized that the

usual volume-burning cut-and-try

technique, so familiar to the fuel

industry, would not apply in this

instance. So our second problem
was developing this material as a

fuel while having little of it to

work with.

A 4-part program was estab-

lished. (1) Theoretical combustion
calculations were made. (2) Lab-
oratory-scale tests were the second

part of the program. (3) Pilot

plant tests were proposed should

lab tests bear out the calculations.

(4) Last step was to make full

scale tests.

These tests showed that electro-

static precipitators will function

properly when handling fluid coke.

Other large-scale tests indicated

mechanical precipitators are some-
what more efficient handling fluid

coke refuse than when handling

fly ash.

Much additional information,

yet to be procured, cannot be ob-

tained until a steady supply of

fluid coke is available. Based on
these tests, however, Public Serv-

Following a 9.000 mile trip

through the U.S. and Canada, vis-

iting fifteen major cities, the

author contends there is nothing
wrong with downtown sections of

principal cities that cannot be cor-

rected by joint action of leading

citizens who have an interest in

downtown áreas.

It is not his opinion that down-
town America is doomed. How-
ever, the problem of downtown
vitalization is not merely a matter
of dressing up our main streets

and the buildings and stores that

line our thoroughfares— it is far

more than that. The problem can
be solved through unified and vig-

orous action, properly executed.

.

Action should have these im-
mediate objectives: (1) Organiza-
tion of small groups of business

men and civic leaders to establish

a program with sole objective of

an economically, culturally and
socially strong downtown district.

(2) Development of a program

Current labour philosophies are

'fair weather' programs. The time

has come when management must
set up a preventive labour rela-

tions policy to maintain the bal-

ance of power between company
and unions.

The plan for labour peace
through balanced bargaining

power which is offered in this

article is in no sense a panacea
and it is not for the tender minded
nor the doctrinaire. In fact, a

number of companies cannot use

ice has contracted for the entire

output — about 170 tons per"day
— from the fluid-coking unit re-

cently completed at Esso Stand-

ard Oil Company's Baltimore re-

finery.

Based on the laboratory and
full-scale test programs, it can be

said that the power industry now
has a fourth fuel — fluid coke —
which can economically compete
with coal, gas and oil.

based on eliminacion of slum sec-

tions, better traffic conditions,

rapid mass transportation, private

capital for construction to vitalize

the area, and promotion to bring

people downtown.

No set program would fit every
city. A program should be mapped
out which will be tffective for each
particular city. Suburban develop-

ments cannot be ignored. Subur-
ban shopping centres offer an op-

portunity for íidditional business

competing more with each other

than with the greatest shopping
centre of ali— downtown.

Many blighted downtown cen-

tres have deteriorated buildings

which are the property of absentee

owners. CommiUces should urge

executors of such estates to en-

courage modernization. Downtown
is everybody's business, every-

body's responsibility. There is a
job in downtown vitalization for

everyone interested in his com-
munity.

it at ali, either because of lack

of sincerity or because of lack of

forceful leadership. On the other

hand, it may be helpful to those

companies that do genuinely desire

to help their people and have the

kind of executive who can main-
tain the respect of both the union
and the workers.

There is a need and place for

labour unions. In large corpora-

tions some form of collective bar-

gaining is a must: individual bar-

gaining is impossible. But just
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because unions are here to stay

is nó reason not to try to place a

check on the power and arrogance

of some of them.
We mnst face the fact that

labour peace in the sense of ab-

solute freedom from conflict is

neither possible nor desirable. The
answer lies in keeping the conflict

within reasonable bounds. This is

best accomplished by maintaining

The problem of the shortage of

engineers in Canada is an import-

ant one, because our civilization

is becoming increasingly depend-

ent on engineering and engineers

— indeed our chances of survival

may well depend on them. Most
engineering degree courses of any
repute are of four years' duration

and the question therefore arises:

"Could these courses be reduced

to three years, or could the length

of the academic year be increased,

without sacrificing anything essen-

tial?"

Ali in ali, the present four-year

course appears to be of the right

length. If it had not been so, we
should have changed it long ago,

particularly during the post-war

years, when we were swamped
with students. A shorter course

would have been a godsend at that

time.

Suggestions have been made and
seriously considered, from time to

time, that the length of the aca-

demic session should be increased

but, for several reasons, these have
not been adopted. The most im-

portant consequence would be the

reduction of earning power by the

students during the summer
months. At the University of

Toronto (and other institutions)

the practical experience gained

during the summer is considered

to be an essential part of their

training.

Lengthening of the sessions

might make it impossible to get or

retain adequate staffs, particularly

in times like these, when they

could easily leave and go into in-

dustrial work on more lucrative

terms. Another factor in Canada
is the prevalence of high tempera-

tures during the summer months,

which makes it almost impossible

a balance of power between man-
agement and the union.

This can be done if the business

is headed by strong and emotion-

ally healthy men capable of par-

ticipative leadership. Labour prob-

lems require the same executive

strength and competence as do ali

Dther aspects of business, and are

not susceptive to any special quick

tricks or 'gimmicks'.

to work in laboratories that norm-
ally have relatively high tempera-

tures and humidities.

Evening classes also have been
considered, but unless budgets and
staffs are greatly increased, these

cannot be carried on to any useful

extent.

If it be conceded that a mini-

mum of four years is required to

give suitable preparation for an
engineering career, and that there

is no reasonable prospect of in-

creasing the length of the session

This paper describes the com-
prehensive instrumentation on the

new 14 in. experimental rolling

mill in the British Iron and Steel

Research Association (B.I.S.R.A.)

Sheffield Laboratories. Roll force

on each side of tbe mill, front and
back tensions and strip gauge,

using the B.I.S.R.A. gaugemeter
principie, are continuously indi-

cated on high speed servo-oper-

ated potentiometric indicators fit-

ted with large pointers and diais.

The whole instrumentation scheme
is designed and laid out as a model
system for industrial mills of this

class. Facilities are provided for

experiments with various systems

of automatic gauge control. A
simple system of on/off control of

the existing a.c. screw motors
according to the gauge deviation

has been successfully operated

with a tolerance of only -|-0.0005in.

Facilities are also provided for

switching to automatic tension

to any appreciable extent, the

problem boils down to the neces-

sity of training a greater number
of students with the buildings and
facilities that may be available in

the near future. We are also face

to face with the practicability of

reducing the failure rates in the

engineering courses.

It must be assumed that there

is no desire on anybody's part to

reduce educational standards for

the purpose of obtaining an in-

creased "throughput". Apart from
any other consideration, this pan-
acea would be opposed by the Pro-

fessional Engineering Associations

as well as by the universities. I be-

lieve that both of these conditions

could be met by the institution of

júnior engineering colleges, into

which ali engineering undergradu-
ates would go for the first two
years of their courses.

Those not chosen for the univer-

sity course could continue in the

júnior college and, on graduation,

could receive diplomas or certifie-

ates entitling them to practice in

certain aspects of engineering

work. This procedure would as-

suredly reduce the failure rate in

the university, perhaps to a re-

markable extent.

control based on measured ten-

sions as an alternative to the pres-

ent method of control of coiler-

motor current with correction for

radius of build-up.

The system of measurement and
display of roll loads, strip tension

and strip gauge described in the

paper has shown itself very satis-

factory in service and has served

as a useful model upon which in-

dustrial instrumentation schemes
might be based. The rationalisa-

tion of the electronic units and the

choice of a potentiometric system
of display have helped greatly in

getting this comprehensive scheme
quickly into service.

Experiments so far carried out
with a simple system of automatic
gauge control by on/off control of

the screw motors, using the gauge
error indicator to initiate the con-

trol action, have shown that this

system has considerable promise
for use on some industrial mills.

• • •

TRAINING OF ENGINEERS

By Dr. E. A. Allcut, Prof. of Mechanical Engineering, University of Toronto

Modem Power and Engineering, v. 49, n. 12, December 1955, p. 52.

• • •

INSTRUMENTATION OF A 14-IN. EXPERIMENTAL
ROLLING MILL

The Engineer, v. 200, n. 521, December 9, 1955, p. 846.
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115-MILLION POWER STATION IN B.C.

From news release of British Columbia Power Commission and Canadian General
Electric Company, April, 1956.

The world's largest concentration

of gas turbines for the generation

of electric power will be placed in

operation on Vancouver Island in

1957.

The British Columbia Power Com-
mission announced it has placed an
order on Canadian General Electric

Company for four gas turbine-

generator units with a power capa-

city of 100,000 horsepower.

Site of the power station likely

will be in the central section of the

east coast of the island, according to

Power Commission general manager
Lee Briggs. Total cost of the

station will be in the order of

$13,000,000 to $15,000,000, depend-
ing upon final design details, loca-

tion and length of related trans-

mission facilities.

Though the initial installation will

be gas turbine units fired by heavy-
type oil, provision is being made for

future expansion, if and when
required, with steam turbine units

using either coal or other fuel.

The order received by C.G.E.
includes two 19,750 kw simple

cycle, single shaft units, and two
18,000 kw regenerative cycle, single

shaft gas turbines. The units are

rated at 50° F. inlet temperature at

an altitude of 200 feet above sea

levei.

The units will be built by the

General Electric Company 's Gas
Turbine Department in Schenec-
tady, N.Y.
Turbines will have tip speeds of

910 mph, and the average speed of

air traveling through the turbine's

compressor will be 314 miles per
hour.

Each gas turbine will drive a

3,600 rpm, three phase, 13,800 volt

generator which will produce 25,600
kva. of electric power at 60 cycles.

The gas turbine is essentially an
internai combustion engine which
directly transforms energy con-
tained in fuel into usable me-
chanical energy at the coupling.

However, instead of having a reci-

procating motion similar to the
usual internai combustion engine,

the gas turbine has a rotary motion
with continuous firing. The gas

turbine assembly contains a shaft

driven axial flow compressor which
furnishes compressed air for the
working médium. This compressed
air is heated to the required turbine
inlet temperature by burning fuel

in a system of combustion chambers.

The hot compressed gas from the

combustion system then expands
through the turbine buckets to

develop rotary power to drive the

air compressor and to supply shaft

horsepower to drive the generator.

After expanding through the turbine
buckets, the gas at reduced tem-
perature and pressure is exhausted

Egypt's proposed Nile river pro-

ject, of current international con-

cern, becomes increasingly interest-

ing with this release of preliminary
design details. Its maximum height,

361 feet; length, 3.1 miles; base

thickness, 4,276 feet; volume of fill,

54.93 million cubic yards; reservoir

capacity, 105 million acre feet;

reservoir, 300 miles long, and holding

four times as much water as Lake
Mead.

Discussed for decades, it has been

under serious investigation since

1952. In 1954 a Board of Consultants

studied proposed design and con-

The opening of the Iron Curtain
to specialist visitors from the West
has enabled a number of people to

cateh a glimpse of the advances in

scientific and technical education
which have been taking place in

Rússia since the war.

The present rate of production of

Professional engineers and tech-

nicians in Rússia, which to-day
amounts to about 350,000 a year,

can be compared with the numbers
taking degrees and National Certi-

ficates and Diplomas in this country,
which amount to about 21,000.

When account is taken of the
relative populations the Russian
figure is over four times our own.
Even if the production of uni-

versity-standard graduates in ali

faculties continues at only the pre-

sent rate, in 15 years' time there
will be one graduate for every 40 of

the Russian population— a stagger-

ing achievement.

Standards are certainly com-
parable with those in other industrial

either to the atmosphere or to a
heat exchanger depending upon the

cycle.

The station will be capable of

furnishing enough electricity to

adequately satisfy the average year-

ly needs of 190,000 persons. The
use of the plant in large part is to

"firm up" power from the Com-
mission^ hydro plants so that its

Vancouver Island customers will

not be threatened by "brown-outs"
from time to time as load growth
expands.

struction, making recommendations
now being incorporated in the final

design. The estimated cost of con-

struction is $1.3 billion. It will take

ten years to build.

A construction timetable would
shape up as follows: First four

years, four diversion tunnels and
cofferdams to Elev. 365. Fifth and
sixth year would take it up to

Elevation 395, including drainage

ditches, grout curtains, upstream
blanket and excavation of power-
house cavern. Another four years

would complete it to elevation 643

and see installation of eight

hydraulic power units.

countries; while the numbers them-
selves, of professionals and tech-

nicians together, are comparable
with those in the United States.

The question left in one's mind,
after digesting the startling informa-

tion provided by the report, is

whether the accelerating develop-

ment which it discloses must not
lead to the creation of a Leviathan
state impelled by blind technical

progression towards world domina-
tion or its own destruction.

He would be a bold man who
would say that he was certain that

the Russians, if they were ever to

outgrow their philosophical and
politicai authoritarianism, would not

be found to have reached that goal

more successfully than ourselves.

Abstract of the report referred to

:

—SOVIET PROFESSIONAL MANPOWER,
by Nicholas DeWitt, National
Science Foundation, U.S. Govern-
ment Printing Office, Washington,
D.C., U.S.A. $1.25, appears on
page 40 of the same issue.

• • •

ASWAN HIGH DAM
A staff article in TheEngineering News Record, issue of February 9, 1956, p. 44.

A TECHNICAL LEVIATHAN
Editorial in Engineering, v. 181, n. 4694, January 13, 1956, p. 33.
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Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

Comparison of Salaries

Not long ago a survey of salaries

of professional workers was made
and issued as a confidential docu-

ment. One copy has been filed with

the Institute. It is full of very
interesting information but in view
of the confidential nature it is not
possible to publish it. However,
here are a few paragraphs which
appear on one of the pages.

Doubtless engineers right across

Canada will be interested in these

observations.

"Observations"

"Canadian industry in 1955 pays
its professional employees at ap-

proximately the same levei as did

American industry in 1952 (using

for comparison figures from the

Los Alamos Scientific Laboratory
1952 National Survey of Professional

Salaries)

.

"In ali countries plant operators
are paid more than laboratory

workers at the same levei of educa-
tion and with the same years of

experience.

"When related to purchasing
power the average Canadian salaries

may not be very much greater than
the British but there is no doubt
that, on this basis, American rates

are considerably better than either

Canadian or British, especially when
total lifetime earning power is

considered.

"British doctors of philosophy
have no advantage in starting salary

over bachelors and masters. This
differs from both American and
Canadian practices.

' 'Scientists and engineers in British

industry double their starting salaries

in 12 years, in Canadian industry
in 16 years and in American industry
in 17Vá + years despite the much
higher levei at which Americans
begin.

"It is also obvious that the
percentage of older people in British

industry is greater than in either

Canada or the United States."

Shortages, Shortages
Recently on picking up an old

number of the Ontário Medicai
Review, it was interesting to see

that the medicai profession also

have their share of shortages.

There is therein an article which
states that the report of the Ontário

Health Survey Committee, which
dealt with "Medicai Manpower in

Ontário", contained many recom-
mendations with regard to finding

new personnel for the profession.

Herewith is a quotation from the

report :

—

"Under the section dealing with

'Hospital Facilities and Services'

the Committee recommended:
Measures to provide training

for additional hospital personnel

to meet the following shortages

existing at the time (1948) of

Cover Picture
Launching of the new "Empress of Britain" at the Fairfield

shipyard, Govan, Scotland, in June, 1955. She made her first

transatlant c crossing in April and attracted considerable public

interest during her stay in Montreal.

this survey, i.e. — 22 pathologists,

25 radiologists, 99 laboratory
technicians, 209 radiographers, 35
laboratory radiographer techni-

cians, 176 dietitians, 91 pharma-
cists, 94 physiotherapists, 36 occu-
pational therapists, 52 combined
occupational-therapists, 128 medi-
cai record librarians.

"Under the 'Mental Facilities

and Services' section of the Report,
the Committee recommended:

That the universities of On-
tário be granted sufficient funds
to train psychiatrists and other

professional personnel to relieve

the present shortage and to make
possible the recommended mental
health programme. Annual cost

of this training is estimated at

$500,000;
'

That 54 psychiatrists be added
to the staffs of existing mental
hospitais to meet immediate needs,

and that an increased number of

psychologists, social workers, oc-

cupational therapists and physio-

therapists be employed as they

become available;

That in order to make possible

648 May, 1956 THE ENGINEERING JOURNAL



the early implementation of

various of these recommenda-
tions, despite the acute shortage

of psychiatrists, an effort be made

This Journal contains the first

article in a new series, on "Cana-
dian Pipeline Projects", in which

we will report the progress of im-

portant pipeline developments in

Canada.
The first article, on page 651, is

a review of the discovery and use

of Canadian natural gas, and the

story of the part played by the

Westcoast Transmission Company
and Trans Canada Pipelines in

r e c e n t years. The Westcoast
Transmission Company will be
transporting gas from the Peace
River gas field, where the esti-

mated reserves are 3.5 to 4.5 tril-

lion cu. ft., and will be associated

with the Pacific Northwest Pipe-

line Company, to serve northwest-

ern United States. The Trans Can-
ada Pipelines propose Unes going

east as far as Montreal from the

southern Alberta fields, where the

reserves are estimated at 15.5 to

20 trillion cu. ft. Though there is

A submission from the Canadian
Construction Association was pre-

sented to the Federal Government
on February 28, 1956. Signed by
CCA President A. Turner-Bone,
and S. D. C. Chutter, the Associa-

tion^ general manager, this sub-
mission presented the statement of

policy and resolutions adopted at its

annual meeting. An abstract of the

text follows:

A year ago hope was expressed

that the volume of construction in

1955 would reach $5 billion. Pre-

liminary estimates indicate that

this figure was exceeded by a margin
that more than compensated for the

increased dollar total due to a 2 per
cent average rise in basic construc-

tion costs. The physical annual
volume of work has roughly doubled
during the decade since the end of

World War II.

The annual increase in the volume
of construction during the entire

post-war period has constituted one
of the most powerful stabilizing

influences in our overall economy . . .

So much of the Canadian economy
relies on the construction program
that any sizable reduction in the
amount of building activity would
not only affect adversely the indus-

to employ on a part-time basis

in the public service psychiatrists

who are engaged in private prac-

tice."

much negotiation to be done yet

on this larger program, there may
be news of the commencement of

the western leg of the project in

1956.

Obviously these are matters of

great interest to the Canadian
economy and to Canadian engi-

neers. The Journal's plan to fol-

iow and report our major engi-

neering developments calls for this

new series, which we hope our

readers will enjoy.

Correction

Some notes on the career of the

president-elect, V. A. McKillop
were published on page 473 of the

April issue. In the interest of

accuracy it should be reported

that the degree received by Mr.
McKillop in 1924 was that of

B.A.Sc., and not that of B.Sc., as

stated.

try itself but also our general

economy throughout the country.

Indirect action by the govern-
ment influences the commencement
of an even greater volume of

"private works". For example,
roughly half of our new houses are

being financed through the National
Housing Act. This amounts to

about 15 per cent of the volume of

construction. Losses on NHA loans

have been negligible. Similarly, the

federal rates set for income tax,

depreciation and interest charges

greatly influence capital investment
decisions by private individuais,

corporations and other bodies. Gov-
ernment policies concerning the

volumes of immigration and trade

also affect the volume of construc-

tion.

The prospects for 1956 are for a
new record volume of construction

under conditions of exceedingly

keen competition. The industry's

capacity has expanded so as to take
care of the heavier demands. Sup-
plies of several products — notably
steel — have, however, been unable
to keep pace with current demands.
... In view of our large iron deposits

and the increasing market for steel

products, it is especially desirable

that Canadian mill production of

structural shapes and reinforcing

bars be increased to overcome the

serious supply problem.

There is still scope for further

amendments to the NHA whereby
home ownership can be extended.

Moreover, many of our existing

houses are substandard. As popula-

tion grows and standards rise, many
units will have to be improved or

replaced.

Greater activity in re-housing and
multiple-unit buildings will involve

important policy decisions, and gives

additional weight to past CCA
recommendations that an advisory

housing committee should be form-

ed to provide the various groups

concerned with a médium through
which to co-ordinate and present

their views to CMHC officials.

The increased volume of house
building has been accompanied by
the entry into the market of some
with no experience in the building

of houses and little in the way of

financial resources. It is important

that these aspects be borne in mind
before granting them credit. Once
work has commenced it should be
adequately inspected to assure pro-

tection to the owner, the lender,

CMHC and the reputable builders.

Highways

Despite record roadbuilding pro-

grams undertaken by the provincial

governments in recent years, the

backlog of road requirements has

steadily increased. The benefits

ensuing from investment in well-

planned and well-built roads are

great. Although the outlay may be
large, it will bring many dividends

in the form of increased economic
activity and revenues resulting from
development and expansion.

It is therefore again recommended
that federal grants be made avail-

able to provinces for use on Canada's
main highway network, and that

an auxiliary joint program be car-

ried out with regard to international

connections, new access roads to

undeveloped áreas, approaches to

national parks, railway-highway
grade separations, etc.

Ali sections of the Association

once again endorsed a policy state-

ment advocating the "co-ordination

and centralization of responsibility

and control of construction projects

under a general contractor". A
joint meeting was held in 1955

between a CCA delegation and
sénior officials of Defence Con-
struction Ltd. and the Department
of Public Works to discuss tender-

ing and contract procedures. The

Pipeline Progress Reported

CCA Brief to Federal Government
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subjects discussed are generally

applicable to ali federal depart-
ments and agencies administering

construction contracts.

For example, ali federal agencies

but CMHC require tenders to be
submitted to their Ottawa office and
a serious problem exists with regard
to tenders arriving after the stated

closing time due to delays. It is

accordingly recommended that a
point be designated in each province
for the delivery of sealed tenders.

In a clause common to ali

federal tendering documents it is

stated the government does not
guarantee information furnished
concerning subsurface conditions,

and that ali bidders must examine
the site and make their own ap-
praisal. It is strongly recommended
that the Canadian government
amend its policy by improving the
calibre of and accepting respon-
sibility for the subsurface informa-
tion included in its specifications.

On private projects, subcontrac-
tors and suppliers have protection

under the terms of Mechanics'
Lien Acts in the event that a
general contractor goes bankrupt.
It is not possible, however, to take
lien action against federal govern-
ment property and many sub-
contractors and suppliers have suf-

fered financial losses following the
failure of a general contractor. It is

requested that protection be pro-

vided to such firais.

Other resolutions urged that only
the lowest tenderer be invited to

re-bid except in the event of a
major revision in plans and specifi-

cations, in which case the three

lowest tenderers may re-bid; that
the practice of retaining a portion

of a holdback as a performance
guarantee past the time limit set

by Mechanics' Lien Acts require-

ments be eliminated; and that sole

authorities be designated for both
the design and supervision of con-
struction wherever practicable.

In addition, the "Statement of

Policy" reiterated long-established

recommendations that unit prices on
lump sum building projects should
be restricted to excavation, con-
crete, formwork and reinforcing

and that tenders should be called

and opened in public except in the
"secret" or emergency categories.

The Association appreciates the
privilege of representation at the
opening of tenders at ali federal

departments and at some federal

agencies. Central Mortgage and
Housing Corporation, Defence Con-
struction Ltd., the Federal District

Commission and the St. Lawrence
Seaway Authority, however, do not

conduct regular public tender open-
ings. It is most important that the
relative standing of the bids be
made known without delay . . . The
public tender opening principie for

public projects has been long-

established and adherence to it is an
indication that tenders will be
considered on an equitable basis.

Wintertime Construction

The Association greatly appre-
ciates the action of the federal

cabinet in issuing a directive to ali

federal departments and agencies

requiring them to time their con-
struction projects so as to provide
the maximum amount of winter-

time employment . . . It has also

been encouraged by the support
given by other national organiza-

tions for wintertime construction

and employment. Eight national

bodies representing business, de-
signers and labour are participating

with the CCA in a joint committee
to publicize the feasibility and
benefits of wintertime construction.

The subject is of widespread
interest to the public and it is

believed much has been accom-
plished in overcoming the belief,

erroneously held by many, that
work carried out in the winter
months is either of inferior quality

or excessive in cost or both. Further
efforts by ali to continue this

educational and promotional cam-
paign are recommended.

Labour Relations

The Association believes that
periodic meetings of management
and labour representatives can assist

in improving industrial relations,

and it is hoped that the National
Joint Conference Board of the
Construction Industry, which met
over a period of years under the
auspices of the Department of

Labour, may once again function.

Now that the TLC has agreed to

amalgamate with the CCL, it may
be that it will also be agreeable to

sit down with the Catholic Syndi-
cates (CCCL) on the National
Joint Conference Board, thereby
giving representation on a national

basis to construction trade unions.

The Association has increased its

staff with a view to stepping up its

activities in apprenticeship promo-
tion work. Training for engineering

and management positions in the
industry also should be carried

out on a much larger scale to meet
the industry's needs.

Immigration

It is strongly recommended that

the facilities of the Department of

Citizenship and Immigration be
used to the utmost to encourage an
orderly program of selective immi-
gration on a larger scale than in

1955.

Federal Sales Tax

The Association has already made
representations advocating the re-

moval of the federal sales tax from
the many building materiais still

subject to tax. These representa-
tions were supported by subsequent
briefs from not only a number of

specialized trade associations but
also the Canadian Tax Foundation
and the Canadian Manufacturers
Association. There is widespread
recognition of the desirability of

removing the problems facing build-

ers and tax officials alike resulting

from a complex tax and a complex
industry.

It is hoped, therefore, that the
next federal budget will incorporate
amendments whereby structural
steel, plumbing and heating ma-
teriais, lumber, roofing materiais
and other materiais now only con-
ditionally or partially exempted, will

be given full exemption. It is also

hoped that the placing of a number
of electrical apparatus items, nails

and staples, air conditioning equip-
ment, acoustical materiais and con-
struction equipment and tools with
the exempted group will receive

favourable consideration. It is be-

lieved that the refund procedures
recommended in connection with
materiais used on provincial govern-
ment and public hospital projects

would greatly reduce the present

paper work.

Foreign Project Insurance

It has become apparent that there

are opportunities for Canadian con-

tractors to tender on overseas con-
struction projects. It is recom-
mended that the Export Credits

Insurance Act be amended to pro-

vide insurance against non-payment
on services in order that Canadian
contractors may participate in over-

seas contracts.

Special Tariff Arrangements,
Construction Equipment

Canadian contractors and manu-
facturers and suppliers of construc-

tion equipment are adversely affect-

ed by the special tariff arrangements
concerning equipment not available

in this country in that they are

more advantageous to the foreign

firms. While these concessions may
have been desirable during World
War II, it is believed that the

necessity for them no longer exists.
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Work on the Westcoast-Transmission Co. Ltd., gas pipe-
line. The crossing of the Coquihalla River, near Hope, B.C.

Canadian Pipeline Projects

Commencing with this issue, it is the JournaVs intention

to review the news and progress of the projects for piping

Alberta natural gas westward to Vancouver and the

Pacific states, and eastward to serve Canada's central

provinces.

Two major Canadian projects,

together involving an expenditure
approaching $l}4 billion for trans-

portation of natural gas from Alberta
by pipeline to outside markets, are

now nearing the construction stage.

Since outside of Alberta and
Southwestern Ontário natural gas
is little known by Canadians as a
fuel, to acquaint those elsewhere in

Canada with the natural gas indus-
try the following brief history and
background is presented.

History

Canadian natural gas was export-

ed to Buffalo and Detroit as early

as the 'nineties' from Ontário fields

in Dawn and Welland Counties. In
1900 it was discovered in com-
mercial quantities at Medicine Hat,
Alberta. Calgary, Lethbridge and
nearby towns have heated with gas
for 45 years. Edmonton and sur-

rounding áreas have had it 30 years.

Growth in production in Canada
has expanded more than threefold

over the past decade to 163 billion

cubic feet per year in 1955. About
85 per cent of this volume is used
in Alberta, 10 per cent in Ontário
and 3 per cent in Saskatchewan with
small quantities in New Brunswick
and the N.W.T. This total produc-
tion would be equivalent in heating
value to some 63^ million tons of

good grade coal annually.

Today supplying slightly more
than 5 per cent of Canada's energy
requirements, by 1975 our gas
production may increase a further

fivefold, and by then would prob-
ably be supplying some 13 per cent

of the nation's energy. That this is

possible is seen by comparing the

growth of production in United
States, where gas furnished 13 per

cent of that nation's energy in 1938
and 23 per cent in 1952.

Since 1947 discoveries in Alberta
alone have increased gas reserves

fourfold, and reserves in Western
Canada are today conservatively

estimated at 20 trillion cubic feet

and optimistically at 25 trillion

cubic feet, with a heating value
equal to some 800 million tons of

coal. Reserves are thus increasing

far faster than production, while
south of the international boundary
supplies have been depleted from a
30-year supply in 1938 to a 23-year
supply in 1952. Since little incentive

to drill for gas in Canada has
existed so far, few doubt that gas
export will vastly spur further

discoveries.

Many Pipeline Companies
Sought Charters

Ever since discoveries of vast oil

pools in Alberta in 1947, such as
Leduc, Redwater, and later Bonnie

Glen, Golden Spike and others, with
their accompanying gas reserves,

and of the huge Pincher Creek wet-
gas field in 1947, a flood of com-
peting pipeline companies have
sought charters from Parliament to

carry Alberta's natural gas to export
markets outside the province. Pin-

cher Creek field, with enough gas

reserves to supply Toronto city for

80 years, plus enough propane to

fuel 66,000 farm homes for 20 years

and sulphur to furnish half Canada's
present consumption, was first

favoured for supplying the nearby
north Pacific states market.

Early pipeline applicants sought
to pipe southern Alberta gas to

Winnipeg, and through the moun-
tains by various routes to supply
north Pacific states and Vancouver.
As discoveries followed in northern
Alberta and northern British Colum-
bia however, it became apparent
that the latter sources were too far

distant from eastern Canadian
markets.
Government policy favoured using

these for Pacific Coast markets,

leaving southern and central Alberta
gas fields to supply local consump-
tion and for export eastward. From
the first, federal policy has sup-
ported an all-Canadian pipeline

eastward north of the Great Lakes,

in preference to the easier and
shorter route south of the Lakes.
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Gas Export Will Stimulate
Canadian Economy

The impact from any new source
of energy on a nation's economy is

sure to be tremendous. For Canada,
this has been amply demonstrated
over the past nine years by the
impact from the rapid growth in

western oil production. So great is

the predicted increase in Canadian
energy requirements over the next
20 to 25 years, about double that

of today, that the expected further

fivefold increase in gas consumption,
3}4-fold increase in electric power,
threefold increase in domestic oil,

still leave room for a 50 per cent
increase in oil imports and con-

siderably more imported and even
domestic coal consumption than at

present.

Natural gas is more economical
than coal or even oil, since no space

is required for storing fuel in bins or

tanks. No handling, no stocking or

ash removal is necessary. Depend-
ability is another point in its favour.

A supply is always available without
transport by truck or tank wagon.
In cleanliness and in heat value it

most nearly approaches the ideal

fuel. It is the most versatile of our
natural resources. In some parts of

Canada it can readily replace electric

power for space and water heating,

thus releasing electric power, where
scarce, for other uses.

According to the American Gas
Association, science has already

developed more than 25,000 applica-

tions for natural gas in industry.

Three out of every four new petro-

chemical plants in the United States

built during the last few years are

using natural gas as a raw material.

Already there are large and diverse

petrochemical industries growing
up around Edmonton and at Sarnia,

Ontário, using Alberta gas for

synthesis.

Largest of these are the Canadian
Chemical Company plant and The
Sherritt Gordon Nickel Refinery
hear Edmonton. The former pro-

duces cellulose acetate from by-
products of Canadian petroleum for

treatment of 300 tons daily of west
coast pulp. The latter uses natural

gas for an ammonia leaching process

of the nickel and copper sulphides,

without the customary roasting

and reduction. The success of this

project has broad implications for

the Sudbury area, where combined
production of 300 million pounds a
year, some 16 times Sherritfs

production, may some day be largely

refined by the same process, using

Alberta gas from the proposed
Trans-Canada pipeline.

Westcoast Wins Fight for

Pacific Markets

Westcoast Transmission Com-
pany, first of the two surviving pipe-

line companies to reach the con-

struction stage, had been denied
Federal Power Commission approval
in their first attempt to seek a

permit to export, in June 1954. The
company 's original plan was to

pipe gas from northern Alberta and
northern British Columbia via the

Yellowhead Pass and Kamloops, to

Vancouver and the states of Wash-
ington and Idaho, U.S. cities of

Seattle, Portland and Spokane.
The FPC had questioned the

feasibility of the project and the

adequacy of its gas reserves, point-

ing out the hazard of a United
States market area being entirely

dependent on gas supplies from a

foreign country which, it claimed,

could be cut off peremptorily at will.

Early in 1955 Westcoast made a

deal with the Pacific Northwest
Pipeline Company, guaranteed by
El Paso Natural Gas Co., to join its

gas reserves in northern Alberta

and B.C. with these Company's
reserves in the San Juan Basin, to

serve market áreas in Washington,
Oregon, Idaho and later Califórnia.

New hearings started in October,

and final FPC approval of the new
setup was announced on November
25, 1955.

Trans-Canada the Leading Contender
for Eastern and U.S. Midwest Markets

Trans Canada Pipelines was ori-

ginally backed by the Canadian
Delhi Corporation, whose objective

was to serve Winnipeg, Toronto,

Montreal and towns and cities

along the route, with a 2,200-mile

pipeline starting from Princess, Al-

berta. Competing with it was West-

652 May, 1956 THE ENGINEERING JOURNAL



ern Pipelines, which sought the

limited objective of serving Win-
nipeg through an 800 mile pipe-

line, with branches to other prairie

cities. Both of these obtained
charters in 1949.

The present Trans Canada Pipe-

lines Company is a merger of these

two groups, forced by the federal

government in January 1954. It is

backed by C. W. (Clint) Murchison,
billionaire Texas oilman and pro-

moter, who looks upon it as his

greatest undertaking. The Ten-
nessee Gas Transmission Company
who have a contract with Trans
Canada for 200 million cubic feet

per day delivered at Emerson,
Manitoba, for serving Minnesota,
Wisconsin and other central state

áreas, have a substantial interest in

the Company. So has Canadian
Gulf Oil, which will provide about
two thirds of the gas for the project.

The Company proposes a 2,350-

mile pipe from Princess via Winni-
peg, Lakehead, Kapuskasing, North
Bay to Toronto and Montreal with
branches to serve Sault St. Marie,
Sudbury, Ottawa and Hull. Dia-
meter will be 34 inches to the
Ontário border, 30 inches from
there to Toronto, then 24 inches

Toronto to Montreal with a 16-inch

branch to serve Ottawa-Hull. A
branch would leave the main line

at Winnipeg to deliver gas to the

Tennessee Gas Transmission System
at Emerson. Cost of the entire

project inclusive of gathering and
distribution systems is estimated at

about a billion dollars.

The Company now has until

October 30, 1956 to show it is able

to finance the project exclusive of

the stretch of 675 miles across the
initially unproductive territory
through northern Ontário between
Winnipeg and Kapuskasing, On-
tário. The Federal Government and
the Ontário Government propose
to build the pipeline across this

Ontário gap through a Crown Com-
pany, and lease to the Trans Canada
for 10 years, with an option to

purchase. A bill authorizing the
setting up of this Crown company
is now before Parliament for ap-
proval.

FPC Hearings Will Be Lengthy

Meantime the Federal Power
Commission in Washington is con-
ducting hearings regarding the pro-

ject. This promises to be the most
complicated and controversial legal

battle in FPC history and it may be
the longest. Widespread opposition
has developed from many gas com-
panies in the central States, as well

as from railways, coal operators and

the powerful United Mine Workers
of America.

While there is little hope that a
decision may be reached before the

October 30, 1956 deadline, there is

the possibility that Trans Canada
may arrange financial assístance for

building the western leg of the

project as far as the Ontário border
during 1956, with the assistance of

Tennessee Gas Transmission and
Canadian Gulf Oil Co. Such an
offer, if accepted by the federal

government, might result in exten-

sion of the deadline for proof of

At the meeting of Council held at

Headquarters, on Friday, April 20th, 1956,
a number of applications were presented
for consideration and on the recommenda-
tion of the Admissions Committee the
following elections and transfere were
effected

:

Members:

B. Alexander, Montreal

D. S. Anderson, Vancoiiver

L. T. Beck, New York

S. H. Bingham, New York

J. D. Buchanan, Cornwall

W. F. Campbell, Ottawa

D. G. Edwards, Newark
J. Eilau, Vancouver

G. N. Essauloff, Toronto

H. A. Gadd, Cobourg

W. A. Horn, Toronto

H. V. Ievers, Toronto

J. H. Kila, Sherbrooke

H. C. Lee, Montreal

R. H. Magwood, Ottawa

L. H. J. Maile, Toronto

V. A. M. Robertson, London, Eng.
W. B. Snarr, Ottawa

L. W. Swain, Guelph

D. L. Tarlton, Toronto

G. F. Welter, Montreal

Juniors:

F. Bright, London, Eng.

A. Edmonds, Montreal

J. C. Holden, Montreal

J. E. Souccar, Montreal

E. Staible, Yorkton

R. T. Williams, North Bay

Affiliate:

J. A. Page, Montreal

Transferred from the rlass of Júnior to that

of Member:

L. C. Banfield, Montreal

J. W. Black, Ottawa

R. E. Crossey, Montreal

J. W. A. Donald, Windsor
G. A. Harrison, La Tuque
J. G. Lefebvre, London, Eng.

A. F. MacDonald, Winnipeg
R. C. McDermott, Toronto

K. W. Moore, Toronto

R. C. P. Preston, Picton

K. F. St. George, Comer Brook
R. Tetreault, Granby
R. E. Thompson, Montreal

W. M. Walker, Winnipeg
R. Watson, Montreal

G. Wood, Toronto

ability to finance, and thus retain

the Company's permit.

Meanwhile, a rival group headed
by Frank McMahon, Alberta gas

and pipeline promoter, and backed
by a group of US investment houses
headed by Eastman Dillon & Co.,

has proposed to build the entire

Canadian line without government
assistance other than relief on sales

tax and duty. This group proposes

the sale of 400 million cubic feet of

gas daily to four big midwestern
gas producers, more than twice the

export sought by Trans Canada.

Transferred from the class of Student to that

of Júnior:

C. F. Adams, Cornwall
B. J. Ferries, Winnipeg
A. Long, Montreal

The following Students were admitted:

Queen's University

W. M. Duncan G. B. Miller

L. O. Gloin W. J. E. Milligan
K. A. Methot W. D. Morgan

University of Toronto

R. J. A. Barr K. G. Linseman
D. J. Knapp R. G. Ridgeway
J. A. Krupicz

Royai Military College

A. V. Andrews R. L. J. Lalancette
J. W. Beare D. E. Stothers

Nova Scotia Technical College

G. L. Crooks J. E. Andrews

University of Alberta

B. C. Compton D. A. Rae

Dalhousie University

R. H. G. Mitchell D. W. Street

McGill University

J. J. P. Larouche

University of New Brunswick

S. W. Hill

Graduate

G. Lee, Montreal, B.A.Sc., British Col-
1955

Associations

G. A. White, London, Ont., Student,
Assn. P.E. of Ontário

J. H. Tonn, Student, Assn. P.E. of Mani-
toba

Applications through Associations:

By virtue of the co-operative agree-
ments between the Institute and the
Associations of Professional Engineers,

the following elections have become
effective:

Alberta

Member:

R. M. Donald

Saskatchewan
Student:

A. Stuart

Qtebec
Júnior:

J. G. Kirkland

Elections and Transfers
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St. Lawrence Seaway

and Power Project

The Engineering Journal reviews the

progress of the St. Lawrence project.

At the Barnhart power plant,
one gantry crane assists in
construction of the second.

In spite of a rugged winter, good
progress was made on both seaway
and power developments ; 1956 is

the key season of the construction

period, and the most important as

far as progress is concerned. Seven
thousand or more workers will be
employed in the Cornwall-Massena
area, or some 15,000 in ali between
Montreal and the 1000 Islands.

Progress by Ontário Hydro

Approximately 26,000 cubic yards
of concrete had been placed at end
of March in the permanent struc-

tures in the north end of the power-
house excavation. During the month,
the concrete placingoperationsaccel-

erated and some 22,000 cubic yards
were placed during March.
To speed up the concrete opera-

tions, three gantry cranes are to be
erected on the power-house site,

two on the upstream face and one
on the downstream face. One has
already been erected, and erection

of the second was virtually com-
pleted by the end of March. It is

expected that the third unit will be
ready by next month.
During March, work on the St.

Lawrence transformer station in the

115-kv. section was pressed to com-
pletion. This section was scheduled
to go into initial operation the first

week in April. At the same time,

initial steps had been taken to

effect the change-over of the trans-

mission lines replacing those from
the Cornwall transformer station,

which is to be removed com-
mencing in April. Many tests had
been made on the new equipment
during the month.

The Cornwall transformer station

was being removed to make way
for the new diversion canal. For
that channel, earth excavation had
been completed in the closure struc-

ture area, where the dyke will

meet the new canal. Progress also

had been started on rock stripping

within the closure structure area.

Heavy snow and cold weather
slowed up the house moving opera-

tions during the month. By the end
of March, 115 houses had been
taken to New Iroquois. At the New
Town No. 2, sewer and watermain
installation progressed favourably.

Work was well advanced on the
construction of the pump-house and
the installation of the water intake.

At New Town No. 1, house surveys
were virtually completed. The sewer

and watermain work was pressed

forward despite bad weather.

In channel improvement work,
progress was made in excavation

on Galops Island despite unfavour-
able conditions. The contractor had
completed part of the excavation

down to grade at the west end of the

Island and had exposed rock over

an area of about one acre.

Generally, the month of March
presented unfavourable work con-

ditions throughout the entire project

because of the severe snowstorms,
high winds and sudden thaws. Total

personnel employed averaged 2,875

for March.
Ontário Hydro has called tenders

for the relocation of a section of the

CNR line which will be affected by
the seaway. This undertaking will

consist of track laying, ballasting

and associated work for some 39.5

miles of double-track main line. AU
permanent construction materiais

will be supplied either by the

Commission or the- Railway. The
line must be relocated for operation

by the Railway on May 1, 1957.

Tenders closed on April 17, 1956.

Progress by NYSPA
Progress was retarded by a strike

called on March 12, 1956, by the
International Union of Operating
Engineers, Local 545, causing ali

construction work to be shut down
until March 19. Despite this delay
more than one and one half-million

cubic yards were excavated during

the month, bringing the total to

date to thirteen and one-half

million yards for the entire project.

At Iroquois dam 7,000 cubic yards
of concrete were placed during the

month, bringing the total to date to

22,000 yards in the east section of

the dam and in the spillway apron.
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The contractor was given an
incentive rate on concrete poured
before April 1. Propane gas heaters

of 4 million B.t.u. per hr. capacity

under canvas or paperboard paneis

were used for protection. Excava-
tion to date for the South Galop
channel was nearing the two million

cubic yard mark.
At Long Sault dam, excavation

for Cut "F" was 56 per cent com-
pleted. Excavation was started for

the extension of Cut "G". Quarrying
and hauling of rock to the north

cableway tail tower had been started

in preparation for construction of

the Cofferdam "E". Long Sault

dam will be the focal point of

activity during the coming season.

By next September progress on the

gate structure will permit the specta-

cular river diversion of 240,000
c.f.s. flow of the river. In the

power-house area, excavation, drill-

ing and grouting of the foundation
progressed, as erection of the con-

tractor^ construction plant neared
completion.

At Massena intake, excavation,

drilling and grouting continued con-
currently with the erection of the

contractor's construction plant. Ap-
proximately half of the bedrock
area had been exposed. Bids were
opened for the construction of

water facilities, and the contract

was awarded on March 21, 1956.

Long Sault canal construction power
line was completed and the relocated

13.8-kv. construction power line to

Barnhart Island neared completion.

Work on engineering drawings
and specifications continued on
Schedule. Specifications for tunnel

diversion gates and channel im-
provements at Point Three Points,

Leishman's Point and Ogden Island

were issued. Expediting of criticai

items was continued. Sixteen carr

loads of gantry crane components,
originating at Paceco, Oakland, Cali-

fórnia, have arrived for Long Sault

and Iroquois dams. Total personnel

employed averaged 2,165 in March.

Progress by SLSA

Two contracts have been awarded
for the supply and handling of fine

aggregates for St. Lambert lock, in

the Lachine section of the seaway.
These two contracts involve a total

of 205,000 tons of sand required for

concrete. The contract for supply
(f.o.b. siding at St. Lambert) valued
at 1440,750 was awarded to Stand-
ard Lime Company Limited. The
contract for handling sand from the

siding to the lock, valued at $88,150,
has been awarded to the Carrière

de Trois Pistoles, Enr.

The first construction contract in

the 16-mile-long Soulanges section

of the seaway was awarded March
28 to Atlas-Winston, Limited, of

Montreal, the lowest of three ten-

derers. This contract, for first stage

construction of lower and upper
Beauharnois locks, is valued at

$3,479,750. The second lowest bid

amounted to $3,851,168, while the

third lowest bid amounted to

$8,077,750. Completion is called

for October 31, 1956.

This contract will initiate the
construction of two single locks, and
their approaches, adjacent to the
power development at Melocheville,

whereby the junction between Lake
St. Louis and the navigation channel
in the Beauharnois power canal will

be completed. The lift of the locks

will be approximately 47 feet each,

the levei of Lake St. Louis being
approximately 94 feet lower than
the levei of the Beauharnois power
canal already built to the required
27-foot seaway depth.

The work includes clearing of the

contract site, excavation of some
200,000 cubic yards of common
excavation and of some 1,100,000
yards of rock excavation, rock
grouting, cofferdam construction and
unwatering, construction of service

roads and the relocation of a portion

Iroquois dam. Pier fornis are
raised to the next lift.

Iroquois dam. Excavation operations are in
progress and concrete operations continue.

THE ENGINEERING JOURNAL May, 1956 655



of the New York Central railroad

line.

A week ago (Thursday, March
22), the Authority's President re-

vealed Authority plans to build

a four-lane roadway tunnel under

Only one bid was received by the

Corps of Engineers, agent for

SLSDC, for the Grasse River lock

near Massena. The contract was
awarded to the same five-firm joint

venture group already at work for

NYSPA on the Long Sault dam and
the Barnhard Island power-house,
Perini-Walsh-Morrison Knudsen-
Utah-Kiewit, for $26,800,000.

The Corps of Engineers does not
customarily award a contract unless

the low bid is within 15 per cent of

the estimate. After due considera-

Seaway Threatens Maritimes

The seaway will exaggerate the

economic differential between the

Maritime Provinces and the
wealthier regions of Canada if the

Atlantic coast ports are unable to

maintain their share of port traffic,

Donald J. Patton, of the University

of Maryland, told the Association

of American Geographers, meeting

in Montreal April 3.

At present Halifax and Saint John
share the Canadian Atlantic coast

port traffic about equally. Fifty

per cent of the total traffic comes
during the winter months and 25

per cent of the remainder is local

trade among the Maritime Provin-

ces, he said. The vital interest of the

Maritimes is to increase the summer
port traffic. Although local traffic

can be expected to remain about
the same and winter traffic to

increase, the seaway will give both
Halifax and Saint John stiff com-
petition for shipping during the

summer.
The two Maritime ports, how-

ever, have several points in their

favour. Halifax is on the direct

line of the sea lane from Northwest
Europe and the Mediterranean to

the United States. It is therefore

easy for these ships to put in at

Halifax to deliver goods for Canada.
Moreover goods destined for central

Canada can be put off in Halifax

at greater advantage than if they

are carried on to New York or

Boston, because of the differential

tariff rates, Dr. Patton said.

Low rail rates from the Maritime
Provinces to the rest of Canada
also makes it possible for goods to

be freighted from Halifax and Saint

the Lower Beauharnois Lock which
the Authority will build, to ensure
uninterrupted traffic on Provincial

Highway No. 3. This contract also

provides for the excavation required
for the construction of the tunnel.

tion, however, to the time that

would be lost in readvertising in

hopes of lower bids, since schedules

are criticai, the contract was award-

ed at a price some 23 per cent over

the estimated cost. It was the

largest awarded to date on the

U.S. portion of the seaway naviga-

tion project, and includes supply

and erection of two swing bridges

for rail and highway traffic. Com-
pletion is called for by January,

1958.

John to central and western Canada
at lower cost than from the American
ports, in spite of the shorter distan-

ces from the American ports. The
direct competition for shipping be-

tween the St. Lawrence River and
Great Lakes ports and the coast

ports which the seaway will bring

about, however, is a matter for

very serious thought since, in this

respect, Saint John and Halifax

will have a grave geographical dis-

advantage, he added.
Dr. Wilbur Zelinski expressed

the view that while the seaway
would accelerate the booming devel-

opment of the industrial heartland

about the lakes, it could not
seriously reduce the economic im-
petus of other regions. It just

wasn't that big — at least com-
pared to other projects and devel-

opments.
Professor Richard S. Thoman,

University of Omaha, said foreign

trade zones (free ports) had not
prospered in the U.S., and cautioned

against their institution on the

seaway. A better idea, he observed,

might be the more flexible system of

bonded warehouses for storing goods
during trans-shipment through a
country other than their destination.

St. Lambert Protests Victoria Bridge

Spur

Canadian National Railways plans

for building a spur off the west or

upstream side of Victoria bridge

as an alternative rail route while

ships are passing under the lift span
over the St. Lambert seaway lock,

are being vigorously opposed. This
spur would be carried through the

west end residential area of St.

Lambert on a 25-foot embankment.
Delegates from St. Lambert and

the City of Montreal were advised
on April 10 by CNR President
Donald Gordon that their proposed
solution of building the proposed
Nun's Island highway bridge to

carry both trains and automobiles
would not be feasible. Gradients the
bridge needed to clear shipping

would be too steep for locomotives
unless the approaches were three or

four miles long, which was not
possible. Curves suitable for railway

tracks would not suit the layout of

the highway bridge.

St. Lambert's minimum target is

to have the spur line changed to a
location on the east or downstream
side of the bridge. A direct appeal,

supported by a petition, is to be
made to the Prime Minister.

Montreal Bridge Traffic Doubles in

Five Years

Montrealer's feel sufficient pro-

vision for future traffic on their

bridges is not being provided for.

Vehicular traffic over the Harbour
bridge has almost doubled in the

five-year period from 1949 to 195-1.

There is good reason to believe the

rate of increase may be even
greater the next five years.

Even without the stimulus to

Montreal arising out of the opening

of the seaway, predicted by Seaway
Authority President Chevrier and
by Transport Minister George Mar-
ler, the rate of house building in

Montreal has exceeded any other

metropolitan area in Canada. More-
over the rate of growth in Canada 's

automobile registrations is exceeding

the rise in population. But the

proposed Nun's Island bridge can

hardly be opened for traffic before

1959 or 1960.

No Quick Fortune in Seaway
Terminais

President Brooks of Toledo Ma-
rine Terminais warns that the dock
operator who thinks he is going to

make a quick fortune when the

seaway rush starts, is in for a dis-

appointment. Ali Great Lakes ports

find that bulk commodities pour
through specially built terminais,

and packaged general cargo hand-

ling is an infinitesimal^ small part

of the porfs work.

Publicists, he contends, are "off

the beam" in forecasting any large

and rapid increase in the flow of

general cargo the first year or so.

Besides this, there is always the

possibility that port authorities

may move into the cargo terminal

business and give privatel}' operated

marine terminais hot competition.

Progress by SLSDC

Comment on the Seaway
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Iroquois dam. Rock foundation is prepared for concrete
by cleaning surface with high pressure streams of water.

Metal Projects May Add Seaway
Traffic

Reynolds Metals is considering

aluminum plant expansions in

northern New York and in Canada.
The possibility of bulk shipments by
seaway and of power from the

New York State Power Authority

are both factors in the project

which is still in the nebulous stage.

The Jones and Laughlin Steel

Corporation has joined in the hunt
for Ungava iron ore in an area

north of Sept Isles, believed to

contain a billion tons of lean but
easily beneficiated ore. If the pro-

ject pans out the seaway will have
another major customer.

Toronto Bids for Seaway Business

Toronto is already a seaway
port, ranking fourth in Canada
after Montreal, Vancouver and Ha-
milton, in that order. It is already

handling more freight than Seattle,

Marseilles, Oslo or Halifax. It has
11 miles of docks, 34 miles of water-

front railway trackage and 21 direct

overseas lines operating on regular

schedules with 125 vessels.

H. B. Grifhth, manager of the

Toronto Harbor Commission, be-

lieves many new ships will proceed
to Toronto, instead of trans-shipping

at Montreal. Toronto will become
a turn-around point, as Montreal is

today. It has one tremendous ad-
vantage. Those who direct its port

are free to go out and sell the

porfs advantages over other ports.

For this purpose it has set up a
Trade Development Department.
The port of Montreal on the other

hand, is under administration of the

National Harbours Board. Such a
government agency cannot go out
and "sell" the port of Montreal to

the disadvantage of other Canadian
ports. Montreal needs a Trade
Development Department of its

own which would in no way rival

the Harbours Board, but would
rather supplement its endeavours.
This is what the Halifax Port Com-
mission has been doing for the past
four years for the city and port of

Halifax.

Operation Policy Must Encourage
Use of Seaway

President Lionel Chevrier, of the
St. Lawrence Seaway Authority,
addressing members of the Institute
of Internai Auditors on April 20,

gave a progress report on the con-
struction going forward from Mont-
real to Lake Erie, revealing that 30
construction contracts have been
let for a total of $75 million. The
value of work completed is approxi-

mately $15 million, or 20 per cent

of awards to date.

'After everything is in readiness

for the opening of navigation in

1959 the Authority will be

organized to carry out its permanent
duties — the operation of the

seaway, including the collection of

tolls to cover the costs of con-

struction and operation. In this the

seaway will be operating in similar

fashion to other business organiza-

tions. It will have costs to meet,

revenues to collect and services to

sell," he declared.

Legislation in both Canada and
the United States requires that

costs be amortized by the two
seaway authorities over a period

of 50 years. This represents a

departure from long-established
practice in both countries, where
canais have been maintained free

of tolls, he pointed out.

"It puts the seaway in the same
class as the Panamá and Suez
canais, though the available routes

for by-passing the seaway are not

nearly as circuitous or expensive as

they are for either of the other

great canais. The seaway is paral-

leled by rail and highway routes,

and . . . in the Middle West it will

encounter competition from the

Mississippi route," Mr. Chevrier
said.

"These traffic considerations pro-

vide guarantees against any restric-

tive or monopolistic policy on the
part of the two authorities. They
cannot afford to take the attitude

that their traffic is secure regardless

of whatever policy they might
adopt. Their policy must not only
produce revenues sufficient to re-

cover the costs of the project, but
must also encourage the widest
possible use of the seaway. The
greater the volume of traffic the
easier it will be to cover costs and to

lighten the toll charges. This in turn
will encourage greater use of the
seaway."

Referring to the scale on which
the sea\vay's locks and channels

have been planned, Mr. Chevrier
pointed out that with 27-foot navi-

gation, those responsible for build-

ing the seaway felt they had arrived

at what economists call the 'opti-

mum solution.' Fundamentally the
seaway is a public highway; some
limiting standardization is necessary
and there can be no responsibility

to provide for outsize vessels, he
declared.

"Certainly at the present time,

the cost of increasing the capacity
of the seaway beyond that now
planned is out of ali proportion to

the probable benefits of such a step.

But as the dimensions cannot be
expanded every year or so to keep
pace with the growing size of ocean
vessels, we are naturally building

for the future."

Mr. Chevrier underlined the ex-

pansion in industrial activity and
markets and remarked that "the
real value of the Seaway becomes
correspondingly greater." We can
be confident, he concluded, that

the construction is taking place at a
most opportune time — when it can
be integrated into the existing

transportation system with relative

ease, and when both from the power
and navigational point of view it

can be said without exaggeration
that it is a necessity.
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Comment on the JOURNAL of May 1921

In 1921 argument concerning the

proper use of the term "engineer"

was at its height. Professional

engineers, ourselves included, want-
ed exclusive use of it, while many
labour bodies and a lot of other

people could point to long establish-

ed practice on this continent which
gave them the right to use the word
to apply to skilled artisans.

The professional engineers were
beaten before they started, but seem
not to have realized it, for almost
every issue of the Journal about
this time carried an editorial or

correspondence bearing on the mat-
ter. The issue for May, 1921, was no
exception; two correspondents ful-

minated, one because the Inter-

national Union of Steam and Oper-

ating Engineers dared to call itself

that, the other because the author

of a new book was billed as a

"household efficiency engineer."

It seems not to have occurred to

those who were so bitter on the

subject that the term "engineer"

had become so thoroughly ingrained

in our speech that to dislodge it was
a real impossibility ; as well try to get

people to agree to call a child a

"baby" up to, say, the age of one
year and something else after that

and not to use the word in any
other connotation.

Provincial Associations Organizing

With the organization of the

provincial associations, ali in their

infancy in 1921 and some not even
started, most of this agitation died

away. Licensed engineers became
"professional" engineers by law
and the term is now loosely applied

by the public to ali engineers

eligible for registration, whether
legally licensed or not.

Speaking of provincial associa-

tions, this Journal announced the

inaugural meeting of the Corpora-
tion of Professional Engineers of the

Province of Quebec, held at Insti-

tute headquarters "recently." The
original officers were A. R. Decary,
president; K. B. Thornton, vice-

president; F. B. Brown, secretary;

Arthur Surveyer, C. N. Montsarrat,

J. M. Robertson, A. B. Normandin
and J. E. Gibault, councillors, ali

members or associate members of

the Institute.

The Ontário engineers' registra-

tion bill had received second reading
and had been referred to a special

committee, the usual practice. It

was hoped that it would be passed
"without material change."

Employment

The principal editorial in this

issue of the Journal was by way of

being a puff for the Institute's

employment service. It was touted

as being the best existing agency
for bringing employers and potential

engineering employees together,

especially at the time of writing,

when "it is undoubtedly a fact that

Canada is caught in the backwash
from war prosperity and the . . .

business world's current watchword
is 'Ca'canny' ". That our employ-
ment service was really accomplish-
ing something was shown by the
publication of a quite complimen-
tary letter from an employer who
had secured a draughtsman through
it.

Engineers' Status

As long as I can remember
engineers have groused about their

place in society and many have
been the suggestions as to how to

improve it. I have my own opinions

on this matter, but this is not the

place to expound them and were
I to do so, I should probably be
banished from these pages for life.

The Toronto Branch had tackled

the problem in a systematic way
by appointing a Social Service Com-
mittee; its first brief progress report

appeared in this Journal. Many of

the committee's recommendations
were those made regularly by similar

bodies. Others at least had the

merit of a certain degree of novelty.

On education the committee said,

"University education is weighted
down with much work in the first

year that should be transferred to

the last year of high school." This
has now been partially accomplish-

ed. But the committee member who
thought that "the present method of

(politicai) representation is faulty

and it is suggested that . . . repre-

sentation by occupation would pro-

duce better results", got little

support for his ideas. Did he have
a vague notion of Mussolini's cor-

porate state in the back of his

mind ?

Technical Papers

Perhaps I have spent time enough
commenting on features of this

Journal which were really not its

most important ; the technical papers
always occupy that position. The
principal paper in this issue was a
long and exhaustive treatise on
superheaters — twelve pages — by
H. B. Oatley of the Superheater
Company. Whatever its merits, and
it seemed to have many, it certainly

must have disabused the reader of

any idea that a superheater was
merely a coil of pipe stuck into a
boiler flue at some convenient
place. I would imagine that, except
for changes in materiais, today's
superheaters are not much different

from those described by Mr. Oatley.

Another long and interesting paper
dealt with methods of proportioning

concrete, by Professor G. M. Wil-
liams, a.m.e.i.c, of the University

of Saskatchewan. He critically exa-

mined three current theories of

proportioning — Fuller's maximum
density theory, the water-cement
ratio theory and the aggregate
surface area theory — and found
them ali wanting in some respect.

His own proposal was not so much
a new and radical theory as it was
a logical method of procedure, what
I suppose would today be called

"trial-mix", as the procedures he
recommended seem quite similar to

those now used by concrete tech-

nicians. His main point was that

the common practice of proportion-

ing by volume was completely
unreliable, often giving compressive
strengths much lower than it was
supposed to. For example, he refers

to a 1:2:4 mix as being "standard"
then for 2,000-lb. concrete, whereas
many of his experimental mixes in

these proportions did not reach

700 p.s.i. in compressive strength.

Frank Williams, a.m.e.i.c, spoke
to the Moncton Branch on design-

ing locomotives so that they would
not be hard on track; his remarks
were reported in this Journal. If he
were speaking on the same subject

today, he would hardly be so much
concerned with "dynamic augment"
and "impact" as he was then,

neither of which can be of much
importance in the design of today's

diesel-electric monsters.

Work of C.S.A.

The Canadian Engineering Stand-
ards Association's main committee
had just met and its proceedings

were published here. They occupied
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only a column and a half and the

matters reported on were few, but
it was evident that the association

was beginning to make its influence

felt. Among other things, it decided

to send its secretary, R. J. Durley,

m.e.i.c, later to become our general

secretary, to an international con-

ference of standardizing societies

in London. This was the first of

many sueh conferences, which have
helped to put Canada on the map

Engineering in Israel

One of the many pleasant things

about being general secretary of

The Engineering Institute of Canada
is to receive interesting and newsy
letters from members in far parts

of the world.

A few months ago a member out
in Israel wrote in at some length

to tell of the work he was doing
and of the many problems that
were facing that new country. Per-

mission to publish was requested
and granted.

Members of the Institute, parti-

cularly young members like Mr.
Shanas, may well envy him the
interest and variety of his experience.

On the other hand they may be
happy that theirs is an easier lot.

No matter what they think of the

position in which Mr. Shanas finds

himselí they will have to admit
that here we have a colourful

instance in which a young member
of our profession far from Canada
is standing firm in his difficult

place and working diligently for the

good of the people who so well

deserve his support. This is real

nation-building and members of

the Institute may well be proud to

have the young man's name on
their membership list. Mr. Shanas
was graduated in civil engineering
from Manitoba in 1947. Ed.

Dear Sir,

This past year I have been chief

design engineer in the Water De-
partment of the Jewish Agency's
Negev Project. To explain this, the
Jewish Agency through its Settle-

ment Department is responsible for

setting up new agricultural settle-

ments, handing out the necessary
grants and loans, planning and
designing the villages in ali aspects

from general town planning through
crop rotation and irrigation down
to the financial budget of every
last settler. Then too, it is in charge
of building the villages, supplying
the necessary equipment, imple-

standards-wise, and especially to

bring us into closer and more
friendly contact with the other

standards associations of the Com-
monwealth.

If the Institute could point to no
other accomplishment, its firm and
continuous support of the Canadian
Standards Association, in old form
and in new, is quite enough to

warrant our gratitude and that of

countless others, too.

ments, livestock, seeds and tools;

looking after the various services as

electricity, roads, water, etc;
instructing and training the settlers

(ali new to farming and many even
illiterate and from backward coun-
tries) and in general helping with
the management until the settlement

is on its feet and the villagers them-
selves are capable of carrying on.

Our brandi, the Negev Project,

looks after an area of about four
thousand square miles, more than
half the size of ali of Israel. Nearly
ali the settlements in the Negev,
about 75 in number, are still under
our care and, politicai conditions

permitting, many more are to be
established in the near future. Now
in an area with an average annual
rainfall (no snow at ali) of between
4 and 12 inches, the key to ali

settlement is water. Nearly ali

crops have to be irrigated. The
proper design of irrigation works in

our highly eroded and erodable soil,

as well as the general water supply
for ali of these settlements, has been
my particular charge.

To date we have about 22,000
irrigated acres under intensive culti-

vation, only one-third of what is

needed by the present settlements,

and as I previously mentioned many
new villages are to be established.

This is a radically new field for me,
one far from any of my studies at

Manitoba or experience since, and
although I originate from the "Gate-
way to the Golden West" it's only

recently that I learned to distinguish

a head of wheat from a head of

barley. Therefore, I had to put in a
lot of extra work and study. And
if ali this weren't enough to keep me
busy, we have on ali sides of us our
neighbours continually threatening

us with physical annihilation — not
only a threat to destroy ali that

we have built and to turn the

country back into the barren lifeless

wastes it was but a few years ago,

but also a threat against our very
lives.

The recent arms shipments and
the daily border incidents you read
about show us that this threat, un-
fortunately, is ali too real and
actual; so no little of our time and
efforts have to be spent in warding
it off . And also as luck would have it,

my own home, one of the afore-

mentioned settlements, has suddenly
found itself right in the center of the

troubled area —- immediately facing

the Gaza Strip. Undoubtedly you
have heard the name Kissufim in

the news this past year. So ali in ali

I am not left with much spare time,

and writing letters, as my people
back in Winnipeg can tell you, has
always been one of my weak points.

Now that I have wandered so far

away (I thought you might be
interested to hear of work and con-
ditions somewhat different to those
of most engineers in Canada itself)

I had better get back to the main
point of this letter which was to

inform you that Fve decided to

retain membership in the Institute

for yet another year. Not that

conditions as I outlined them in my
letter of a year ago have changed
any, but that I find that I am quite

reluctant to give up the honour of

being a member of the Institute

and to cut the ties, weak as they are

out here, with the people that gave
me my start in the profession. Also
the Journal with its regular reports

of engineering progress in Canada
and occasional familiar names and
faces still remains among my fa-

vourite reading. In this respect, you
may be interested to know that an
almost complete set of the Journal
since 1946 —- the year I joined the

Institute — is now on file in the
library of the local branch of the
Association of Engineers and Archi-

tects in Israel, in the new, old,

Biblical town of Beersheba.

And now in closing, kindly accept

my humble belated Season's Greet-
ings. I hope you have had a very
merry Christmas and duly enjoyed
ali the festivities of the past Yule-
tide week. With the ushering in of

a new year I would like to convey
my best wishes to you and, through
this letter, to ali the members of

the Institute for a year of increased

happiness and success; to the en-

gineering profession in Canada for a
year of progress and even greater

accomplishments; and above ali,

for a year of real undisturbed peace
with greater understanding and
goodwill among ali men.

E. L. Shanas, m.e.i.c,

Kibbutz Kissufim,

Hanegev, Israel

January, 1956.

Correspondence
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NEWS OF THE

ASSOCIATIONS & CORPORATI

Information received through co-operation with the

provincial organizations

Ontário

Professional Degrees

For some fifty years or more, the Uni-
versity of Toronto has had available for

graduate engineers further professional

degrees carrying the abbreviated titles of

C.E., M.E., etc, in civil, mining, me-
chanical, electrical, chemical and metal-

lurgical engineering.

In recent years, the interest in these

degrees on the part of graduate engineers

has declined almost to the vanishing point

and a continuation of the facilities by the

University no longer seems necessary.

Consequently, the Senate of the Uni-

versity at a recent meeting approved an
amending statute which will terminate

these professional degrees but with a
provision whereby any applicant who can
demonstrate a bona fide program already

underway will be permitted, at the

discretion of the Executive Committee of

the School of Graduate Studies, to com-
plete requirements for the degree up until

May 1, 1957.

Nuclear Engineering Course

Announcement has been made by the

University of Ottawa, whose degree in

chemical engineering was recently ac-

cepted by Council of this Association,

that beginning in September, 1956, a

graduate course in nuclear engineering will

be given by the Faculty of Science in co-

operation with Atomic Energy of Canada
Limited.
The course will lead to the degree of

Master of Science (Nuclear Engineering)

and will be open to mechanical and
chemical engineers, engineering physicists,

and physicists. Part of the twelve-months
course will be spent at the Chalk River
Plant of the Atomic Energy of Canada.

Our Sénior Citizens

by Ralph W. Harris

One thing in life is just as sure as Death
or Taxes. That is, that we grow older year

after year. Nor can the most vigorous and
aggressive of us shelter behind the belief

that "It Can't Happen to Me".

The proportion of sénior citizens in our
population is increasing both steadily and
rapidly.

The present trend in industry and
business to fix unalterable rules for com-
paratively early retirement, the pre-

valence of Pension Plans, Group Insurance
and Old Age Pensions recognize the fact,

but multiply and emphasize certain

economic inequities.

Perhaps the first of these inequities is

felt by the man over forty who is barred
from employment because he is too old to

join the firm's Pension Plan, yet the Plan
insists that a very high percentage of those
of the payroll must be contributing mem-
bers.

The active man who faces compulsory
retirement at age 60 is presented with still

more serious problems. If he is a family
man he has probably been unable to build

a substantial estate in any form but
protective life-insurance, yet the ten year
period from sixty to seventy demands a
substantial sum if he is to retain a standard
of living even comparable with that he has
been able to establish during his peak
years.

The Old Age Pension is totally inade-

quate to provide the barest essentials of

food, shelter, clothing and fuel.

We are deliberately creating within the

richest economy the world has ever known
a new class of people who can, and want
to be, self-supporting but who are gradu-
ally being forced into the position of

economic-parasites.

Within our own Profession the problems
of the "retired" and the "about to be
retired" are assuming ever-increasing

importance.

It is a strange anomaly that, in times
when every scrap of technical knowledge,
training and experience is in demand, our
economic system is forcing capable en-

gineers into idleness.

Your Association has formed a new
Committee to study the problems of mem-
bers in the sénior age groups and to search

for practicable means through which their

ability and energy may be usefully em-
ployed for the common good.

Under the Chairmanship of J. Roy
Gilley, this Committee . on Gerontology

has already done considerable organiza-

tion work and preliminary study.

Sub-committees have been assigned to

consider — (a) Employment, (b) Library,

(c) Publicity, (d) Services (Counselling,

Recreation, etc.)

The problems facing the Sénior Citizen
may be Economic, Social or purely
Humanitarian. We believe they can be
solved.

Employment

In planning its activities, the sub-
committee on Employment is desirous of

building up a list of the older or retired

members who would be interested in full

or part-time work. To this end members
who are interested are requested to send to

the Secretary, Committee on Gerontology,
Association of Professional Engineers, 236
Avenue Road, Toronto, details of en-
gineering experience, nature of employ-
ment desired and whether on a full or

part-time basis. With this knowledge of the
nature and extent of the demand, the com-
mittee will be in a position to make the
information available to prospective em-
ployers as well as to develop in em-
ployers a better understanding of the very
valuable fund of experience and engineer-

ing know-how which is available in the

group in question.

—Reprinted from
The Professional Engineer,
March, 1956.

News of Members

James D. Kendall is now residing in

Wanaque, N.J. and is employed by the
Kearfolt Company Inc., of Clifton, N.J.,

as a project engineer in the company's
motor laboratory. Previous to making this

change in employment, Mr. Kendall was
with Canadian Cutler-Hammer in Tor-
onto.

L. W. Ward, of L. W. Ward and Asso-

ciates, has announced his change in office

address to Suite 15, 23 Applewood
Village, 1077 Queen Elizabeth Way, Port

Credit, Ont.

Peter Gelin, has established a service as

consulting structural engineer at 259
Beatrice Street, Toronto. Mr. Gelin is

specializing in thin shell roofs and domes,
shells for industrial purposes, shell bridges

and vibration problems of structures.

G. A. Urmston, has moved to Oakland,
Cal., and has joined Kaiser Engineers, a
division of Henry J. Kaiser Company, :is

service engineer. Mr. Urmston, who is an
engineering graduate of Cambridge Uni-
versity, England, was earlier with C.I.L.

1954 Limited, Montreal, as a structural

designer.
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H. Hugh Mullinger was recently elected

president of Columbia Engineering and
Sales, Inc., of 553 Beaufait Avenue,
Detroit, Michigan.
Mr. Mullinger was formerly with

Canadian Breweries Ltd., following his

graduation in chemical engineering from
the University of Toronto in 1947. From
1950 until becoming associated with
Columbia Engineering and Sales, he was
an industrial sales engineer for Sinclair

Refining Company, Detroit.

Harold W. Blakely has been appointed
Canadian Sales Manager of York Shipley

Inc., of York, Pa. York-Shipley of Can-
ada will market its complete line of

industrial-commercial package type steam
generators and hot water boilers, factory-

coordinated fuel-burning systems, rotary

oil burners, oil — and gas — fired resi-

dential systems and air-conditioning equip-

ment. The headquarters of York-Shipley
of Canada is 215 Harborn Road, Cooks-
ville, Ont.
A graduate in engineering and business

from the University of Toronto, Mr.
Blakely has been a sales engineer for the
Ashland Oil and Refining Company of

Cleveland and Buffalo, and assistant sales

manager for Babcock-Wilcox and Goldie
McCulloch Ltd.

Peter D. Stevens, has also been appointed
a sales representative of York-Shipley of

Canada for the Toronto-Kingston area

and also Northern Ontário.

J. D. Kean has resigned his position as

county engineer for Peterborough County,
and has joined Curtis Bros., general con-
tractors, as engineer. Mr. Kean's new
address is R. R. No. 3, Peterborough,
Ontário.

A. J. Pluhar has been appointed manager
of the non-destructive testing division of

Wamock Hersey Co. Ltd., Mr. Pluhar'

s

headquarters will be in Toronto.
Mr. Pluhar graduated in civil engineer-

ing from the University of Prague in 1931,

and has had many years of experience in

engineering and research, as well as in the
application of welding and non-destructive
testing techniques.

H. W. S. Le Bel has been appointed chief

engineer of the Mead-Morrison Division,

Welland, Ont., according to an announce-
ment of the United States Steel Corpora-
tion.

Mr. LeBel is an engineering graduate of

McGill University of the class of 1937
and brings to his new responsibilities a
broad range of experience in design and
plant engineering. Latterly he has been
associated with the Electro Metallurgical
Company of Canada Ltd., of Welland.

Raymond F. Sherk has been named
representative in Toronto and South-
western Ontário for Spartan Air Services
Ltd., and Canadian Aero Services Ltd.
Mr. Sherk is a graduate of the Uni-

versity of Toronto and a former R.C.A.F.
pilot, and brings a background of en-

gineering, marketing and flying to his

new position.

M. W. Hotchkin of Kirkland Lake, was
elected managing director of Wright-
Hargreaves Mines Ltd. Mr. Hotchkin,
who is president of the Association of

Professional Engineers of Ontário, suc-

ceeds Ralph L. Healy in this position,

Mr. Healy's retirement having been made
necessary through ill health.

Mr. Hotchkin has been engaged in

mining for some 48 years and is well known

in ali parts of this continent. For a
number of years he was general manager
of Toburn Gold Mines in Kirkland Lake,

and three years ago when Toburn dis-

continued its operations, Mr. Hotchkin
joined Wright-Hargreaves as engineer in

charge of outside exploration.

P. C. Nicolle is manager of Greyhawk
Uranium Mines Ltd., Bancroft, Ont.
Prior to assuming this position Mr.
Nicolle was field engineer with Kennco
Exploration Ltd., of Toronto.

Bóris A. Pazitch has moved from
Windsor, Ont. to Niagara Falis, Ont.,

where he is employed on the engineering

staff of H. G. Acres and Company. For the

past three years he has been associated

with Truscon Steel Company of Canada
Ltd., in Windsor.

H. C. Minns and R. H. Bigham, of

Hamilton, Ont., announce the organiza-
tion of a new company, Package Air
Conditioning Engineering Limited, to

serve the commercial, industrial and resi-

dential air-conditioning markets. The
headquarters of the company is at 500
Main Street East, Hamilton.

Mr. Minns is an engineering graduate
of Queen's University, Kingston, and was
formerly the plant engineer of English
Electric Co. Ltd. More recently he has
been manager of air conditioning installa-

tion and service for Blenkhorn and
Sawle Ltd., of St. Catharines.

Mr. Bigham, after several years as

application sales engineer for the ap-
paratus division of Canadian General
Electric Company Ltd., has been in charge
of the Hamilton branch of Blenkhorn and
Sawle Ltd.

Saskatchewan

E. J. Durnin Elected President

The new president of the Association

of Professional Engineers of Saskatchewan
for the year 1956 is E. J. Durnin, con-
struction engineer with Saskatchewan
Power Corporation.

Mr. Durnin was born in Dauphin, Man.,
and received his B.A. degree from the
University of Saskatchewan. After serving

for three years with the R.C.A.F. as a
pilot officer, he qualified for his B.A.Sc,
degree in electrical engineering at the
University of Manitoba in 1928 and
enrolled in the Canadian Westinghouse
Company test course in Hamilton, Ont.
Upon completion of the course he

returned to Saskatchewan where he
accepted the position of júnior engineer
with the Saskatchewan Power Com-
mission, becoming successively district

superintendent and commercial super-
intendent.

In 1940 he joined the Royai Canadian
Engineers, serving for five years in

Canada, Great Britain and Northwest
Europe. He was discharged at the close

of the war with the rank of major, after

which he returned to the Saskatchewan
Power Corporation where he was named
engineer in charge of construction and
transmission on distribution and sub-
station projects.

Mr. Durnin has been active in the
affairs of the Association. In 1948 he was

named a member of Council, and in 1955
he was elected vice-president. He is also a
member of the Canadian Electrical Asso-
ciation and of the Engineering Institute

of Canada.

Nova Scotia

C. N. Murray is Association President

C. N. Murray, general superintendent
of the Dominion Steel and Coal Corpora-
tion of Sydney, N.S., is the newly-elected
president of the Association of Profes-
sional Engineers of Nova Scotia.

Mr. Murray was born in Sydney and
received his education at Acadia Uni-
versity and the Nova Scotia Technical
College, graduating from the latter in

mechanical engineering in 1935.

He began his engineering career with
Alexander Murray and Company and
afterwards joined Dominion Steel and
Coal Company Ltd. as instrument clerk.

In 1943 he was named superintendent of

blast furnaces, subsequently becoming
assistant to the general superintendent,
and general superintendent, the position

he now holds.

A member of the Engineering Institute

of Canada, Mr. Murray is a past-coun-
cillor, as well as a past-chairman of the
Cape Breton Branch.

New Brunswick Elects Council

The following are the Officers and
Members of Council of the Association
of Professional Engineers of New Bruns-
wick for 1956:

President, D. R. Webb, Saint John;
Past President, D. J. Brewer, Fredericton;
Vice-President, W. D. G. Stratton,

Moncton; Councillors, K. V. Cox, Lan-
caster, N.B.; L. O. Cass, Saint John;
R. E. Tweeddale, Bathurst; C. E. Wey-
man, Fredericton; F. K. Leighton and
R. L. Parsons, Moncton; and P. G.
Robinson, Chatham, N.B.
The Secretary-Registrar is J. H. Mc-

Kinney, P.O. Box 24, Saint John, N.B.

Manitoba

Association Office Opened

Since a full time office for the Associa-
tion of Professional Engineers of Mani-
toba has been opened, applications for

membership in the Association have
increased considerably. To date these
applications are well ahead of the number
at this same time last year.

One of the great advantages to the
membership at large in having an office

operating in the downtown area, is the
ability to get vital engineering informa-
tion without the delays that were en-
countered before. It is eventually hoped
that the Association will conduct an em-
ployment service which will be of assistance

to the engineering employer as well as the
employee. An engineering library located
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ai tias offiee is also a distinct possibility,

which would be invaluable to many of the
practising Engineers in this province.

The Late D. A. Ross

It was with deep regrei that we learned
of the passing of D. A. Ross on April l,

1956. Mr. Ross was a prominent engineer
and architect for the past 40 years. Until
retirement he was a member of the firm
of Pratt & Ross, Architects and Engineers.
and also was a member of the Court of

Revision for many years.

G. W. Moule

G. W. Moule, contract engineer, City
of Winnipeg Hydro Electric System, a
member of the Council of the Association
of Professional Engineers of Manitoba for

the past three years, is leaving Winnipeg
to accept a position with the B.C. Power
Commission. Mr. Moule graduated from
the University of Manitoba in 1937 and
was employed by C.I.L. from 1937 to

1945. On leaving C.I.L. he joined the
Hydro and has been with them until the
present time. Mr. Moule served as
secretary for the Winnipeg Branch of the
E.I.C. for many years and is considered
to have been one of the best secretaries in

the history of the Branch. Any who know
or have been associated with Geny will

wish him lots of luck in his new position.

British Columbia

Three well-known members of the
Association of Professional Engineers of

British Columbia will be granted honorary
degrees of Doctor of Science by the
University of British Columbia at the
Spring Convocation ceremonies on May
15.

Dr. H. J. MacLeod, former Dean of

Applied Science, and member of Council
of the Association in 1939 and 1940, will

be honoured for his distinguished aca-
demic career in Alberta and British

Columbia, which terminated with his

retirement from the University of British

Columbia in 1953. He is now a member
of the B.C. Power Commission in Victoria.

He will deliver the address to students
graduating on May 15.

Also honoured will be Thomas Ingle-

dow, and Col. W. G. Swan, both of whom
are past-presidents of the Association.

They will receive their degrees in recogni-

tion of their "great contributions to

engineering in British Columbia, as well

as to the educational and social life of the
province". Mr. Ingledow is vice-president
of the B.C. Electric Company and Col.

Swan heads the consulting engineering
firm of Swan, Wooster and Partners.

Engineers in the News

W. C. McKenzie has joined the con-
sulting engineering firm of Choukalos,
Woodburn and Hooley, and the firm has
now changed its name to Choukalos,
Woodburn, Hooley and McKenzie Ltd.
Mr. McKenzie has had extensive

experience in administration and public
works contracta and in supervision of

construction and design obtained while
with the Provincial Bridge Department,
and more recently as resident engineer

with Phillips, Barratt and Partners on the
Oak St., and Granville bridges.

H. T. Libby, of B.C. Electric Co. Ltd.,

was recently promoted from super-
intendent of gas distribution to manager
of the gas distribution department.

A. W. Moore, of the Consolidated Mining
and Smelting Company, has been appoint-
ed to the post of assistant superintendent
of the Alberta nitrogen department at
Calgarv. He has been at Trail as super-
intendent of the ammonia group.

James Atwell, of the Consolidated
Mining and Smelting Company, at Trail,

has been promoted from the position of

superintendent of the fertilizei- group
to assistant superintendent of the War-
field Department, Chemicals and Fertilizer

Division.

II. K. Wright will be joining the con-
sulting firm of A. L. Swanson on May 1

and the firm will become Swanson,
Wright and Co. Ltd., Mr. Wright has
been chief engineer of the central en-
gineering division of Alaska Pine and
Cellulose Co. Ltd., for the past three
years. Previously he had experience with
C. C. Moore and Company, as Vancouver
branch manager; Pacific Mills Ltd., at
Ocean Falis, as electrical and project

engineer; and the B.C. Electric Com-
pany, as industrial power engineer.

Art Ewans, previously with Westcoast
Equipment Ltd. is now with Rosco Metal
Products (B.C.) Ltd.

E.'G. Tallman is another Ontário Hydro
engineer who has taken a position with
the B.C. Power Commission. He has been
appointed to the position of sénior

projects engineer.

John Lamb, of Britannia Mining and
Smelting Company has been promoted
from assistant mine geologist to explora-

tion geologist.

W. S. Jackson, with the Provincial
Water Rights Branch at Nelson, has been
promoted from assistant hydraulic en-

gineer to assistant district engineer.

W. Nimisczeck, who has been with the

Aluminum Company at Kemano, is now
with H. A. Simons Ltd. in Vancouver as

a design engineer.

J. A. Millican, district engineer at Nel-
son for the past four years, resigned his

post to join Mid-West Copper and
Uranium Mines Ltd., which operates the
Velvet Mine near Rossland and has
other Kootenay mining interests. Mr.
Millican will continue to live in Grand
Forks.

L. Telfer was recently elected chairman
of the West Kootenay branch of the

Association. Other officers are: R. J.

Armstrong, vice-chairman ; D. Dolgoy,
secretarv-treasurer ; and R. Deane, R.
G. McEachern, S. M. Rothman, J. W.
Peck, and J. D. Little, execut.ive

members.

W. T. Pound has been appointed vice-

president, engineering, of St. Lawrence
Corporation Ltd., and expects to make his

initial headquarters at Three Rivers, Que.
His services will be available to ali mills

and woods operations throughout the
corporation. Mr. Pound was formerly
with Crown Zellerbach Canada Ltd. as
assistant resident manager, Ocean Falis,

B.C.

G. T. J. Hughes has resigned from H. A.
Simons Ltd. and has accepted an appoint-
ment as design engineer with the Con-
solidated Mining and Smelting Company
of Canada at Trail.

J. C. Cant has accepted a position as

cost engineer with Dawson, Wade and
Macco. He was formerly with H. G.
Acres and Co. Ltd. on the Upper Camp-
bell Lake development.

O. E. Weightinan of Kimberley, has
been transferred by the Consolidated
Mining and Smelting Company to its

Coast Copper property.

A. W. Turnbull has accepted a position

with Vancouver Iron Works Ltd. He was
formerly on the staff of D. M. Drake.

R. O. Cutler is now with the Trans-
Mountain Oil Pipeline Company in

Vancouver.

H. Kettleson, recently at Salmo, B.C.,

with Canadian Exploration Ltd., has
accepted a position with Algom Uranium
Mines Ltd., Elliot Lake, Ont.

Peter Long is now employed by the City
of Victoria. He was formerly with the
Department of Highways at Chilliwack.

J. V. Sunell, previously with Reliance
Import and Sales Co. Ltd. is now on the

design staff of Ford, Bacon and Davis in

Vancouver.

R. E. Wells has accepted a position with
the Saguenay-Kitimat Company at Kiti-

mat, B.C. He had been with Associated
Engineering Services Ltd. in Vancouver.

L. Esser has taken a position with Van-
couver Iron Works Ltd. He has been
emploved bv Westminster Iron Works
Ltd.

Eugene Butkov, a 1954 University ot

British Columbia graduate in engineering
physics, and the winner of the Association
Gold Medal for that year, has just won a
scholarship valued at $1,200 from the
National Research Council of Canada.
He will undertake post-graduate work at

McGill University.

E. V. Ilird is now with Lenkurt Electric

Company of Canada Ltd. in the applica-

tion engineering department in Van-
couver. He was formerly manual equip-
ment engineer with the B.C. Telephone
Company.

Ernest Peters, who is an instructor with
the Department of Mining and Metal-
lurgy at the University of British Colum-
bia, recently accepted a permanent
position with the Électro Metallurgical
Company, Niagara Falis, New York, and
expects to leave Vancouver about June 1

.

J. F. Walker, Deputy Minister of Mines
for British Columbia, has been elected

president of the Canadian Institute of

Mining and Metallurgy for 1956.

M. B. Hansen of the Canadian National
Railways engineering department, has
been promoted from division engineer at

the Vancouver terminal, to assistant

district engineer.

II. R. Banks, retired superintendent of

the Sullivan Concentrator of the Con-
solidated Mining and Smelting Company.
who has made his home in Kimberley for

32 years, recently left British Columbia
to take up residence in Ottawa.

F. S. Foyston, formerly of Alaska Pine
and Cellulose Ltd. at Port Alice, is now
with Hansel Engineering Co. Ltd., Van-
couver.
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Professional Recognition

A man who is a large companys vice-

president, industrial relations, (and also

a Professional engineer), said recently,

"If engineers want the privileges, status

and pay of professionals, they must act

like professionals and accept professional

responsibilities."

This statement is simple, the truth in

it self-evident.

There's no argunient.

Yet, ask yourself : Am I applying ray-

seK in the best way possible to the ful-

filment of my professional training?

And there may be some argument

there.

As a professional engineer, working

in Canada, you have unlimited oppor-

tunities. This country's need for pro-

fessional engineers is expanding con-

stantly. This is happening not only in

established industries, but also in a

thousand new ones springing up around
us in the wake of our nation's bursting

growth. It is possible that the attitudes

developed now towards engineers will be

lhe attitudes of our nation's future, too.

And that brings us back to that open-

ing quotation.
The whole question of proper profes-

sional recognition of the engineer is a

warmly-discussed subject right now, as

you know. But no matter what the other

pros and cons, it. is a truth in any
calling that a man to a large extent

creates his own levei of acceptanee.

Thafs how it is with you, too.

You have special problems. You must
operate usually—in the beginning, at

any rate—as a member of a big team.

Yet the real fulfillment of your profes-

sional training comes in the individual

contributions you make to that team.
These come from training plus imagina-
tion. The training you have. But imagin-
ation is found most often in the man
whose mind works beyond the narrow
realm of his formal training.

Engineering training, because of its

special and exacting nature, sometimes
is achieved at the expense of broader
education. But that needn't be im-
portant in the long pull.

The engineer who believes that his

training ends the day he walks away
from his university for the last time is

not the man to whom this is addressed,

because he has sealed his destiny before

it is properly begun. The good profes-

sional engineer will use every chance he
gets to expand his hard-won engineer-
ing education and preliminary profes-

sional training into something bigger.

This he does not only by developing
professional skill, but also by a conscious
broadening of his senses of responsibil-

ity and ethics, improvement of his abil-

ity to communicate ideas, his profes-

sional conduct and personal appearance.
These things pay off.

One of the largest automotive com-
panies decided to find out recently what
had made a man in its top management
group get to the top. (Incidentally, 25.4

per cent of ali top management in this

oompany were engineers by training.)

A survey was made, searching for com-
mon denominators aniong the reasons
why these men had outstripped their

competition. These were the findings:

—Even when working on short-range
projects, these men always had been
looking ahead, preparing by study and
observation for broader duties.

—Confronted with problems, they had
shown daring, imagination and persever-
ance in exploring new means and
methods.

—If any particular ,job had required
some specialized knowledge, they had
gone out and attained that knowledge.

"In these and other ways, these men
were willing to pay going market price
for success," this survey said.

"Others, with ability, were not willing

to pay such a price and so had to be

satisfied with something short of full

success."

Let's quote another engineer, speak-

ing of his profession: "Success for the

practising engineer today and in the

foreseeable future is predicated upon
his possessing not only technical com-
petence but also social and personal

competence."
Mental honesty, self-discipline, and

the ability to complete every engineer-
ing assignment to the best of one's train-

ing, experience and skill is technical

competence.
What is social and personal com-

petence, for an engineer?
Partly, it is the obligation to live, on

and off the job, like a professional.

Partly, it can be expressed by saying
that it is essential you realize that as a
professional man you are identified as

part of management. This identification

should be both a challenge and a goal
for you.

You, as a professional engineer, have
a special role to play in economic and
industrial expaasion. You make judg-
ments which other men in your com-
pany are not equipped to make.
Management relies on your judgments,
often to the extent of staking whole
courses of action — and investment.
People are hired, advertising campaigns
launched, sales, efforts triggered, on the
results of your work. It is a great re-

sponsibility. Are you doing ali you can
to fit yourself for it?

Your background and training has
provided the basic tools for you to ac-
complish this goal. In the end it is up
to you, the individual engineer, to
transform the fruits of your ability into
the rewards both tangible and intan-
gible of full professional recognition.—Prepared by the Association of Pro-
fessional Engineers of Ontário, and re-

printed from "The B.C. Professional
Engineer." February 1956.

The Maritime Professional Meeting

The Engineering Institute of Canada and

the Associations of Professional Engineers

of Nova Scotia and New Brunswick

St. Andrews by the Sea, N.B. September 5, 6, 7, 1956
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The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.

Roy Marshall Walker, m.e.i.c, retired

structural design engineer with Hydro-
Quebec, died on February 25, 1956, in
Montreal, Que.
Mr. Walker was born in Toronto,

Ont., on January 24, 1890. He studied
at the Technical High School in that
city and was a 1912 graduate of the
University of Toronto, with a B.A.Sc,
degree in civil engineering. As a student
he gained experience during the sum-
mer months with a geological survey
party, with the Dominion Bridge Com-
pany, and with the Walter J. Francis
Company, in Montreal, which firm he
joined on graduation as as assistant engi-

neer and draftsman. He was with the
Riordon Pulp and Paper Company for a
short time, in 1915, but joined Cana-
dian Explosives Ltd., later that year as

a project engineer and assistant engi-

neer in charge of construction and re-

pairs, and remained with the firm until,

in 1921, he accepted a position with the
Hydro-Electric Power Commission of

Ontário, at Morrisburg, Ont. After a
short time he moved to Montreal with
the Montreal Light, Heat and Power
Company, which later became Hydro-
Quebec, and remained with the organiza-
tion as assistant engineer and structural

engineer, until his retirement in July
1955.

He was a member of the Electrical

Club of Montreal, and the Corporation
of Professional Engineers of Quebec.
Mr. Walker joined the Institute as a

Student in 1910, became a Júnior in 1913,

transferred to Associate Member in 1921,

and to Member in 1940. He was granted
Life membership on January 1, 1956.

Reginald Herbert Balfour, m.e.i.c, who
retired in 1942 as sales manager of

Philips Electrical Works and the Auto-
matic Electric Company, died in Mont-
real, on September 17, 1955.

Bom in Quebec City, August 14, 1874,

and educated at Bishops College School,
Lennoxville, Que., he was one of McGill
University's graduates, obtaining his

B.Sc. degree in mechanical and electrical

engineering in 1897.

He joined the Lachine Rapids
Hydraulic Power Company in 1897 and
became superintendent. This company
was absorbed into the Montreal Light,

Heat and Power Company about 1903.

and Mr. Balfour held various positions

with the firm during the next seventeen
years. He was assistant general superin-

tendent of power distribution at the

time of his resignation in 1914 to be-

come chief engineer of the Montreal
Electrical Commission. During his term
with the Electrical Commission consid-

erable progress was made, particularly

R. M. Walker, M.E.I.C.

in the financial district, with the trans-

fer underground, of the power, light,

telephone and telegraph cables.

In 1917 Mr. Balfour was offered the

sales managership of the Eugene F.

Philips Electrical Works, manufacturers
of electrical wires and cables, and was
subsequently made a director of the

company. About 1933, control of the

Philips Company was acquired by
American interests and a sales oganiza-

tion known as Canadian Telephones
and Supplies was set up. This firm even-
tually became the Automatic Electric

Company. He became district manager
in 1937. At the time of his retirement

he had served the company for twenty-
five years.

He was a member of the Corporation
of Professional Engineers of the Prov-

ince of Quebec. He became a Student
member of the Institute in 1899. trans-

ferred to Associate Member in 1903, and
Member in 1940. In 1942 he attained a

life membership.

Colonel Frank Chappell, V.D., m.ej.c,

died at his home in Oshawa, Ontário,

on February 20, 1956.

Colonel Chappell was born at Cardiff,

Wales, on December 1, 1883. He studied

at the University College of South
Wales, graduating in 1907 with a civil

engineering diploma, then carne to Can-
ada where he was engaged in post gradu-

Col. Frank Chappell, V.D., M.E.I.C

ate work in municipal engineering at

McGill University. He accepted a posi-

tion in Oshawa in 1909 as town engineer

and superintendent of water works. In

1915 he was appointed industrial engi-

neer with McLaughlin Motor Company
and Chevrolet Motor Company. The
first world war intervened and he spent

three years overseas with the Canadian
Engineers, CEF, in France and Belgium,
where he was mentioned in dispatches.

On his return to Canada in 1920 he

was appointed superintendent of the

radiator plant, with General Motors, at

Oshawa. He later became assistant fac-

tory manager, factory manager, and in

1934 was named public and industrial

relations manager.

During the second world war he as-

sumed heavy responsibility, being ap-
pointed commanding officer of the Cen-
tral Meehanization Depot, R.C.O.C., and
Mechanics Training Centre, London,
Ontário. He went overseas in 1941. and
in 1944, due to ill health, accepted his

dicharge and retired from the Canadian
Army.
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Col. Chappell had been commissioned
in the 34th Ontário Regiment in 1913.

From 1925 to 1928 he commanded the

Ontário Regiment as lieutenant colonel,

and from 1932 to 1936 he was colonel

commanding the 25th infantry brigade.

The community of Oshawa benefited

from his untiring efforts — from 1911

to 1940 as a member of the Oshawa
Hospital Board, and work with the
education and library board. He was
president of the Canadian Legion in

1926, and in 1938 president of the Oshawa
Chamber of Commerce. In 1930-39 he
was president of the Oshawa Boy Scouts
Association.

He joined the Institute in 1908 as a

Student, became an Associate member
in 1913, a Member in 1936, and attained

Life membership in 1944. He was also

a member of the Military Institute.

Oliver Archibald Barwick, m.E.i.c,

architect and structural engineer in

Montreal for many years, died in Mont-
real on March 11, Í956.

Mr. Barwick was born in Montreal,
on January 3, 1889. He followed a five

year apprenticeship in draughting, be-
fore entering McGill University and in

1914 was graduated with the degree of

bachelor of architecture.

Rejected from military service and
beginning his graduate career in the
opening months of World War I, Mr.
Barwick soon started what was to be a
valuable contribution in the field of
munitions. both at that time, and in

the second conflict. With Mond Nickel
Company briefly in 1914, he joined
Canadian Inspecfion and Testing Labora-
tories in 1915, as inspector of shell

parts, and for two years, during 1916
and 1917, carried on night work in the
field of microscopic experiments and
teste on the manufacture of ammuni-
tion, first with the Montreal Ammuni-
tion Company, Longue Pointe, Mont-
real, and later with Dominion Bridge
Company and Dominion Copper Pro-
ducts Company, Lachine. Que. He also
did some private consulting work on
heat treatment and calibrations for
smaller plants.

The war o\ rer, in 1919, he accepted a
position with P. Lyall and Sons as
draughtsman on the shopwork of the
new parliament buildings at that time
under construction in Ottawa, and he
was concerned with designing and
draughting plans for the construction
of the Capitol theatres in Montreal
and Calgary. His services were also
called upon in the plans for the expan-
sion of the Royai Bank in the West
Indies. In the next few years he had
extensive experience in various archi-
tectural projects, including association
with Bannigan, Armstrong and Thomp-
son. Toronto, and James, Proctor and
Redfern, Toronto. He was also in pri-
vate practice in Montreal for some time
and was construction supervisor of the
head office building of the Royai Bank
of Canada, built in Montreal during
the twenties.

In 1940, after a period of service as
sénior assistant architect in the engi-
neering services branch of the Depart-
ment of National Defence, he was
asked, on the basis of his First War ex-
perience, to take charge of the metal-
lurgy department of Dominion Bridge
Company Limited in connection with a
shell plant then being put into opera-
tion in Toronto. Mr. Barwick accepted
the appointment and, in the spring of

1940 travelled to Great Britain, where
he observed similar projects in England
and Wales. On his return to Canada
he remained with the plant until

production was established. He then
diverted his services to include work
on hull construction with United Ship-
yards, and was also building and equip-
ment engineer with Wartime Merchant
Shipping Limited.
He returned to private practice in

1944, although he had kept some archi-

tectural work of a private nature in

operation. The following year he began
an association with the Montreal firm of

architects, Ross and McDonald, that
was to last for ten years. About a year
before his death Mr. Barwick chose to
return to full-time private practice.

A resident of St. Lambert, Que., he
was for a number of years ehairman of

that municipality's architectural commis-
sion, ehairman of the by-laws commit-
tee, and member of the board of asses-

sore.

Mr. Barwick was a member of the
Association of Architects of the Prov-
ince of Quebec, and of the Royai Archi-
tectural Institute of Canada.
He became a Member of the Insti-

tute in 1923, transferred to Member in
1940.

Edward Darling, m.e.i.c, president of
Darling Brothers Limited, died on Feb-
ruary 26, 1956, in Montreal.
Born in that city on October 4, 1873,

he was a McGill University graduate,
receiving the degree of B.Sc. in 1894. He
joined the firm of Darling Brothers,
founded by his two brothers, and until
1901 worked in the capacity of draughts-
man. He subsequently became works
manager and vice-president. From 1925
he was president and general manager,
being, in ali, at the time of his death,
sixty years with the firm.

Mr. Darling was president of the
board of management of Verdun Pro-
testant Hospital, having served both as
governor and president, and last year,
despite his advanced age, accepted re-

election.

E. Darling, M.E.I.C.

He joined the Institute as a Member
in 1925, attained Life Membership on
January lst, 1956.

Melvin Lambeth Gale, m.e.i.c, vice-

president of Turnbull and Gale Con-
struction Company in Vancouver, died

suddenly at his home in Vancouver, on
February 12, 1956.

Born at De Winton, Alberta, on Octo-
ber 10, 1903, he followed his studies at

Western Canada College, in Calgary,

and at the University of Alberta, re-

ceiving a B.Sc. degree in civil engineer-

ing in 1927.

For the first three years after his

graduation Mr. Gale was estimator, de-

signer and general supervisor with the

Permanent Construction Company in

Edmonton. In 1930 he left the firm to

operate independently as engineer and
general contractor. He accepted the

appointment of assessor in the Depart-

ment of Municipal Affairs of Alberta

in 1934, and served in this capacity for

some time. After an interlude as gen-

eral contractor in partnership, in 1937,

under the name Gale and Allyn, he

moved to Vancouver in 1938, becoming
structural engineer with Armstrong and
Monteith Construction Company Lim-
ited. In 1946 he was chief engineer and
supervisor of construction with the firm.

Later, the organization known as

Turnbull and Gale Construction Com-
pany Limited was formed.
Long active in the Boy Scout move-

ment, in Vancouver, he was in 1951

awarded the Boy Scout Medal of Ment
for outstanding services, while he was
serving a four-year term as assistant

district eommissioner.
Mr. Gale joined the Institute in 1935.

as an Associate Member, and transferred

to Member in 1940.

Maurice F. Carty, s.e.i.c, who grad-

uated from the University of Alberca

last year, died on February 8, 1956, fol-

lowing a lengthy illness.

He was born in Ottawa, on October

2, 1930, and attended Lisgar Collegiate

in that city. In 1949 he enrolled at Mc-
Gill University where he studied for a

time. He transferred to the University

of Alberta in 1953 and received a B.Sc.

degree in eléctrica! engineering from

that university in 1955.

Mr. Carty worked as a student dur-

ing the summer months, 1950-52, with

the radio aviation section of the De-
partment of Transport, Ottawa, with

the E. B. Eddy Company at Hull, Que.,

in 1953 as an electrician's helper, also

with T.M.C. (Can.) Ltd., Ottawa, as

a project engineering assistant in 1954.

Upon graduation he was immediately
accepted by the Department of Trans-
nort in Montreal as an engineer in the

District Aviation Radio Office at Dor-
val Airport.

His father is E. G. Carty, m.e.i.c, of

Ottawa, retired general executive assist-

ant with the Department of Transport.

Real Couture, s.e.i.c, who graduated
from the Ecole Polytechnique in 1955,

died as the result of an accident early

in September, 1955. He had been plan-
ning to go on to further studies at the

Massachusetts Institute of Technology
in a few weeks time.

Born at St. Joseph d'Alma, on the

twenty-sixth of December, 1929, he was
pducated at St. Joseph College and the
Aeademie de Chicoutimi, Que., before
eoing on to study engineering at the
Ecole Polytechnique, Montreal.
While a student in 1951 he had been

pniDloyed as rodman by Pentagon Con-
struction Company Limited.
Mr. Couture joined the Institute in

1952.
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*H. T. LIBBY, Vancouver, B.C.
tD. J. MacNEIL, Antigonish, N.S.
*E. K. MacNUTT, Charlottetown, P.E.I.
tO. NELSON MANN, Halifax, N.S.

JFor 1956-57-58

tJ. B. MANTLE, Saskatoon, Sask.
*G. N. MARTIN, Montreal, Que.
*D. D. C. McGEACHY, London, Ont,
tR. A. McGEACHY, Samia, Ont.
tM. McMURRAY, Toronto, Ont.
*W. R. MITCHELL, Walkerville, Ont.
*R. H. MOORE, Falconbridge, Ont,
ÍH. A. MULLINS, Montreal, Que.
§R. A. PHILLIPS, Montreal, Que.
tWM. R. ROBERTS, Kitchener, Ont!
tH. L. ROBLIN, Edmonton, Alta.
§P. M. SAUDER, Lethbridge, Alta.
*J. G. SCHAEFFER, Regina, Sask.
tL. C. SENTANCE, Hamilton, Ont,
*S. SILLITOE, Belleville, Ont.
tW. A. SMITH, Calgary, Alta.
§C. G. SOUTHMAYD, Lachine, Que.
*M. C. SUTHERLAND-BROWN,

Whitehorse, Yukon Territories
*M. L. WADE, Kamloops, B.C.
tJ. R. WALLACE, Sydney, N.S.
*A. G. WATT, Saint John, N.B.
*D. D. WHITSON, Toronto, Ont.

§Representing Sister Societies

TREASURER
R. A. EMERSON, Montreal

GENERAL SECRETARY
L. AUSTIN WRIGHT, Montreal

ASSISTANT GENERAL SECRETARY
E. C. LUKE, Montreal

EXECUTIVE ASSISTANT GENERAL
SECRETARY

H. G. THOMPSON, Montreal

FIELD SECRETARY
L. F. GRANT, 236 Avenue Road, Toronto

COMMITTEES
ADMISSIONS

E. D. GRAY-DONALD, Chairman
W. H. GAUVIN, Vice-Chairman
J. H. R. DANSEREAU
D. H. HOBBS
W. C. M. LUSCOMBE

PAPERS
W. H, GAUVIN, Chairman
H. F. FINNEMORE H
R. M. HARDY W
R. BRAIS
A. R. HARRINGTON

S. VAN PATTER
H. PATERSOX

E. R. SMALLHORN
W. B. PENNOCK

BOARD OF EXAMINERS
J. L. deSTEIN, Chairman
JOHN M. CAPE
J. HURTUBISE

CANADIAN CHAMBER OF COMMERCE
J. B. STIRLING—Institute representative on

National Board of Directors.

CANADIAN STANDARDS ASSOCIATION
(Technical Council)

P. L. PRATLEY—Institute representative.

FtNANCE
R. L. DUNSMORE, Chairman
J. M. BREEN
ALBERT DESCHAMPS
F. G. FERRABEE
E. V. GAGE
R. L. WELDON
A. W. WHITAKER, Jr.

LEGISLATION

JACQUES BENOIT, Chairman
B. A. CULPEPER
D. C. MacCALLUM

LIBRARY AND HOUSE
F. L. LAWTON, Chairman
E. D. GRAY-DONALD W. C. M. LUSCOMBE
C. E. FROST W. D. KIRK

MEMBERSHIP
H. R. SILLS, Chairman
W. F. AULD
D. G. GEIGER

H. R. SELF
G. L. T. VOLLMER

PRAIRIE WATER PROBLEMS
G. A. GAHERTY, Chairman
P. M. SAUDER, Vice-Chairman
T. D. STANLEY. Secretora
C. S. CLENDENING G. L. MacKENZIE
D. W. HAYS H. J. McLEAN
B. RUSSELL J. M. WARDLE
T. H. HOGG

PROFESSIONAL INTERESTS
E. B. JUBIEN, Chairman
G. A. GAHERTY, Vice-Chairman
W. E. BROWN H. L. BRANCHAUD
G. J. CURRIE E. K. PHILLIPS
W. G. SWAN I. R. TAIT

PUBLICATION
G. N. MARTIN, Chairman
H. A. AUDET H. A. MULLINS
J. F. BRAUN Wm. SHARPLES
W. BRUCE J. M. DYKE
R. DeL. FRENCH
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OFFICERS OF THE BRANCHES

AMHERST
Chairman, C. L. ARCHIBALD
Vice-Chair., R. ALEXANDER
Executive, FRANK BINNS A. G. BAXTER

D. J. ROCKWELL
(Ex-Officio). D. R. ROBSON L. E. BURRILL
Sec.-Treas., W. G. MILLER,

48 Rupert St.,

Amherst, N.S.

CORNWALL
Chairman, J. MORRIS
Executive. D. McEWAN V. S. B. CORBETT

D. BURNHAM V. HARRISON
W. NESBITT W. ROTHWELL
J. M. HAWKES

Sec.-Treas.. L. H. SNELGROVE,
Courtauld's (Canada) Ltd.,

Cornwall, Ont.

KITCHENER
Chairman, W. RUNGE
Vice-Chair., J. F. RUNGE
Executive, B. NICHOLS R. SENYSHEN

R. BLEZARD C. LEICHT
(Ex-Officio), W. R. ROBERTS L. J. R. SANDERS
Sec.-Treas., B. D. McCAFFREY.

156 Salisburv Ave.,
Galt, Ont.

BELLEVILLE

Chairman, A. D. JANITSCH
Vice-Chair., J. A. GRANT
Executive, W. C. BENGER A. E. ARGUE

T. J. McQUAID E. FLINN
W. L. CANNIFF B. H. DOWNMAN

(Ex-Officio), C. H. LUSK S. SILLITOE
Sec.-Treas., E. T. HILBIG,

67 Bertram Blvd.,
Belleville, Ont.

EASTERN TOWNSHIPS
Hon.-Chair.,k. C. CREPEAU
Chairman, J. LEMIEUX
Vice-Chair., R. D. MAWHOOD
Executive, R. N. LECLAIRE

J. T. DYKES
J. C. DAVIDSON

(Er-Officio), G. MASSE
G. L. COTE

Treasurer, A. S. MITCHELL
Secretary, J. P. CHAMPAGNE,

762 Argyle St.,

Sherbrooke, Que.

E. GOULET
D. W. CLARK
M. GRONDIN

G. M. DICK

KOOTENAY
Chairman, T. W. LAZENBY
Vice-Chair., W. G. SMALL
Executive, .1. T. HIGGINS

W. S. JACKSON
S. C. MONTGOMERY
W. V. NICKOLSON
R. O. JONASSON

(Ex-Officio), H. P. HAMILTON A. F. BROOKS
B. F. REIMER

Treasurer, P. LIMBERT
Secretary, T. T. DOBIE,

1194 Columhia Ave., Trail, B.C.

BORDER CITIES

Chairman, W. G. MITCHELL
Vice-Chair., C. M. ARMSTRONG
Executive, A. J. ROBINSON B. R. LEWIS

.1. M. REID
(Ex-Officio), P. N. BROWN R. J. TRINDER

W. R. MITCHELL
Treasurer, .1. E. DYKEMAN
Secretary, W. D. DONNELLY,

R.R. No. 2,

Oldcastle, Ont.

EDMONTON
Chairman, H. L. ROBLIN
Vice-Chair., R. N. McMANUS
Executive, J. A. BROWNLEE S. J. HAMPTON

A. W. PETERSON B. Y. LYNN
T. M. CARSCADDEN

D. E. A. MacKAY
T. H. NEWTON W. D. STOTHERT

(Ex-Officio), E. K. CUMMING R. M. HARDY
H. L. ROBLIN J. F. McDOUGALL

Sec.-Trea:, R B. KERR,
7919 - 86th Avenue,
Edmonton, Alta.

LAKEHEAD
Chairman, E. T. CHARNOCK
Vice-Chair., D. B. McKILLOP
Executive, W. D. BECKETT V. B. COOK

J. G. McLELLAN R. HODGE
W. D. McKINNON L. B. WALKER
E. H. JONES J. H. HARGRAVE

(Ex-Officio), G. S. HALTER
Sec.-Treas., .1. E. RYMES,

624 South Selkirk Ave.,
Fort William, Ont.

BROCKVILLE
Chairman, R. H. WALLACE
Vice-Chair., J. G. KERbOOT
Executive, W. N. SIMMONS D. A. S. LAING

H. A. GILCHRIST W. H. FOWLER
F. E. TREWARTHA

(Ex-Officio), H. BREWER J. S. WADDINGTON
F. F. WALSH

Sec.-Treas., K. R. BULLOCK,
115 Hartley St.,

Broekville, Ont.

FREDERICTON
Chairman, H. W. McFARLANE
Vice-Chair., I. M. BEATTIE
Executive, W. B. AKERLEY S. A. YOUNG

G. H. D. GANONG R. P. LYNCH
R. W. MANZER D. A. LINDSAY

(Ex-Officio), P. C. LEVESQUE S. B. CASSIDY
R. E. TWEEDDALE

Treasurer, R. H. B. McLAUGHLIN
Secretary, O. I. LOGUE,

Associated Designers & Inspectora.
Fredericton, N.B.

LETHBRIDGE
Chairman, J. A. HABERMAN
Vice-Chair., A. J. BRANCH
Executive, P. A. HARDING J. R. MILNE

G. B. DAVIES, Jr.

(Ex-Officio), E. A. LAWRENCE P. M. SAUDER
P. E. KIRKPATRICK
J. M. CAMPBELL

Sec.-Treas., R. D. HALL,
Utility Engineer, City Hall,
Lethbridge, Alta.

CALGARY
Chairman, B. A. MONKMAN
Executive, H. J. WILSON H. J. LUKES

R. M. JEFFERIES L. E. RODWAY
(Ex-Officio), W. G. SHARP W. E. HAWKINS

W. A. SMITH
Sec.-Treas., J. A. WEBB,

Burns and Co. Ltd.,
Calgary, Alta.

CAPE BRETON
Chairman, E. J. PRINCE
Vice-Chair., W. A. MacDONALD
Executive, H. ASPINALL R. BEZANSON

G. SMYTHE F. MacDONALD
H. MAITLAND R. BRADLEY
V. PALMER

(Ex-Officio), M. R. CAMPBELL J. R. WALLACE
Treasurer, C. CAMPBELL
Secretary, W. L. DODSON,

201 Columbia St.,

Sydney, N.S.

CENTRAL BRITISH COLUMBIA
Chairman, A. F. JOPLIN
Vice-Chair., R. G. HARRIS
Executive, A. C. DIMOCK E. R. GAYFER

M. A. THOMPSON
(Ex-Officio), W. A. KER M. L. WADE
Sec.-Treas. H. D. DeBECK

c/o Water Rights Branch,
515 Columbia St.,

Kamloops, B.C.

CORNER BROOK
Chairman, F. H. CLARK
Vice-Chair., G. P. HOBBS
(Ex-Officio), H. B. CÁRTER
Treasurer, W. S. READ
Secretary, GORDON T. TIBBO,

c/o Bowater's Nfld. Pulp & Paper
Mills Ltd.,
Mechanical Dept.,
Comer Brook, Nfld.

I

HALIFAX
Chairman, G. A. CUNNINGHAM
Vice-Chair., R. D. T. WICKWIRE
Executive, O. K. SMITH R. E. McALPINE

G. H DUNPHY J. D. KLINE
P. M. LANE G. F. VAIL
E. C. PARSONS B. N. CAIN
J. J. KINLEY .1. W. POWERS

(Ex-Officio), W. A. DEVEREAUX
G. F. C. BENNETT
O. NELSON MANN
H. W. L. DOANE

Sec.-Treas., W. D. PIPPY.
P.O. Box 33,
Halifax. N.S.

HAMILTON
Chairman, J. J. KELLY
Vice-Chair., D. B. ANNAN
Executive, R. H. STEVENSON H. E. SEELY

H. E. ARCHIBALD
R. C. MITCHELL

(Ex-Officio), F. E. MILNE L. C. SENTANCE
Sec.-Treas., A. F. BARNARD

c/o Canadian Westinghouse Co.,
Plant No. 1, Sanford Ave.,
Hamilton, Ont.

HURONIA
Chairman, R. MacKAY
Vice-Chair., L. G. McNEICE
Executive, S. R. WALKINSHAW J. E. SEARS

H. C. BATES D. M. HARRIS
C. CAMPBELL J. L. ARMSTRONG
B. C. LAMBLE J. RICHARDSON

(Ex-Officio), F. ALPORT H. C. BATES
Sec.-Treas., L. MORGANTE,

63 Penetang St.,

Orillia, Ont,

KINGSTON
Chairman, A. V. CORLETT
Vice-Chair., C. W. JONES
Executive, W. B. RICE J. W. DOLPHIN

E. A. DONEVAN
(Ex-Officio), H. G. CONN C. H. R. CAMPLING
Asst. Sec., J. A. SMYTHE
Sec.-Treas., E. C. REID,

c/o Aluminum Company of Canada
Limited, P.O. Box 136, Kingston,
Ont.

LONDON
Chairman, D. M. JENKINS
Vice-Chair., D. J. MATTHEWS
Executive, R. W. FULLER G. HAYMAN

R. W. McMEEKIN C. G. PHIPPS
C. H. OSBORNE

(Ex-Officio), D. J. BIRD D. D. C. McGEACHY
V. A. McKILLOP

Sec.-Treas., G. W. CHORLEY.
c/o M. M. Dillon & Co. Ltd.,
P.O. Box 1026, London, Ont.

LOWER ST. LAWRENCE
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),
Acting
Sec.-Treas.,

MONCTON

JEAN R. MENARD
J. A. BERNIER
J. R. JONCAS
L. P. DANCOSE

JEAN R. MENARD,
P.O. Box 460,
Rimouski, Que.

Chairman, A. W. PURDY
Vice-Chair., R. F. WEIR
Executive, G. E. FRANKLIN B. B. HANSON

J. L. W. HARRIS H. L. PURDY
R. M. MACINTOSH G. E. SMITH

(Ex-Officio), M. F. K. LEIGHTON
Sec.-Treas., V. C. BLACKETT,

97 MacBeath Avenue,
Moncton, N.B.

MONTREAL
Chairman, E. D. GRAY-DONALD
Vice-Chair., J. E. L. ROY
Executive, L. M. NADEAU L. NENNIGER

R. A. PHILLIPS T. N. DAVIDSON
J. E. HURTUBISE R. F. SHAW

(Ex-Officio), R. L. DUNSMORE C. E. FROST
ROGER BRAIS H. A. MULLINS
W. H. GAUVIN I. BROUILLET
C. G. KINGSMILL G. N. MARTIN
CG. SOUTHMAYD R.E.HEARTZ

Sec.-Treas., G. M. BOISSONNEAULT,
Shawinigan Water and Power Co.,

P.O. Box 6072, Room 809,
Montreal, Que.
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NEWFOUNDLAND
Chairman, E. DICKINSON
Vice-Chair., V. A. AINSWORTH
Executive, A. E. 0'RIELLY R. M. FRENCH

F. G. VÍVIAN J. BREAKY
M. A. FOLEY E. S. JACOBSON

{Ex-Officio), Wm. WATSON G. R. JACK
Sec.-Treas., C. W. HENRY,

c/o Newfoundland Light &
Power Companv Limited,
St. John's, Nfld.

PRINCE EDWARD ISLAND
Chairman, G. 3. HAYES
Vice-Chair., N. F. STEWART
Executive, L. A. COLES J. L. BOOMIIOWER

J. R. BENTLEY J. A. G. MOORE
(Ex-Officio), E. S. CHANDLER E. K. MacNUTT
Sec.-Treas., W. R. BRENNAN,

Public Utilities Commission,
P.O. Box 455,
Charlottetown, P.E.I.

SAULT STE. MARIE

Chairman, G. L. BROWN
Vice-Chair., K. J. KENYON
Executive, N. A. PAOLINI T. L. B. HAMLEN

J. A. MacGREGOR
(Ex-Officio), W. D. ADAMS D. C. HOLGATE
Sec.-Treas., R. H. TOOLEY,

112 Lansdowne Ave.,
Sault Ste. Mane, Ont.

NORTH NOVA SCOTIA

Chairman, F. C. MORRISON
(Ex-Officio), D. J. MacNEIL
Sec.-Treas., D. G. DUNBAR,

Pictou County Power Board,
New Glasgow, N.S.

NIAGARA PENÍNSULA
Chairman, C. H. KILLORAN
Vice-Chair., P. L. CLIMO
Executive, H. C. L. JOE R. D. MacKIMMIE

D. A. BARNUM R. M. HANLEY
C. STANBURY E. C. LITTLE
C. A. McDONALD

(Ex-Officio), H. D. DAVISON P. E. BUSS
Sec.-Treas., C. E. WILLIAMSON,

c/o Plymouth Cordage Corapany
of Canada Limited,
P.O. Box 518,
Welland, Ont.

NIPISSING AND UPPER OTTAWA

R. A. BOOY

Chairman, R. R. PRESCOTT
Vice-Chair., T. C. MacNABB
Executive, F. R. MARSHALL

J. F. KENNEDY
E. D. FORSYTHE

(Ex-Officio). J. S. COOPER
Sec.-Treas., G. R. KARTZMARK,

Canadian International Paper
Company,
Temiskaming, Que.

NORTH EASTERN ONTÁRIO

Chairman, A. A. KIDD
Vice-Chair., 3. S. WHYTE
Executive, C. McINTYRE

J. N. GREGGAIN
M. McI.EAN
G. FLETT

Sec.-Treas., 3. S. BUSBY,
c/o Canadian National Railways
Cochrane, Ont.

J. BLAKEMAN
J. SHIPMAN
W. SWANN

NORTHERN NEW BRUNSWICK
Chairman, W. S. HOSKING
Vice-Chair., T. TURGEON
Executive, P. G. ROBINSON

R. A. CAMERON A. L. BOND
G. E. McLELLAN B. BEATON
D. C. MacCALLUM

(Ex-Officio), G. A. KIRNER R. C. EDDY
Sec.-Treas., R. W. RANKINE,

P.O. Box 199,
Bathurst, N.B.

OTTAWA
Chairman, W. B. PENNOCK
Vice-Chair., 3. P. CARRIERE
Executive, G. McROSTIE J. P. STIRLING

S. G. FROST H. C. BROWN
J. N. PRITCHARD W. A. CAPELLE

(Ex-Officio), R. E. HAYES R. F. LEGGET
Treasurer, H. CHAPUT
Secretary, W. V. MORRIS.

Water Resources Branch,
Dept. of Northern Affairs and
National Resources,
Ottawa. Ontário.

PETERBOROUGH
Chairman, M. M. ULOTH
Executive, W. H. ACKHURST 3. M. KING

L. E. MARION M. VERMETTE
F. R. POPE

(Ex-Officio), D. A. LAMONT J. I. BEGGS
R. L. DOBBIN H. R. S1LLS
A. J. BONNEY

Sec.-Treas., R. C. BERGEY,
770 Snelgrove Rd.,
Peterborough, Ont.

PORT HOPE
Hon.Chair.,3. G. G. KERRY
Chairman, A. F. ALEXANDER
Vice-Chair., T. F. KENNEDY
Executive, A. A. WARD J. L. SYLVESTER
(Ex-Officio), W. S. RAYNOR G. T. HUNTER
Sec.-Treas., 3. A. POLLOCK,

Shortt Street, Port Hope, Ont.

QUEBEC

Life Hon.
Chair., A. R. DECARY

Chairman, L. P. BONNEAU
Vice-Chair., B. O. BAKER
Executive, 3. N. PROULX R. BERNIER

P. H. LANGLAIS C. E. DEMERS
A. LONGPRE M. BERGERON

(Ex-Officio), A. E. PARE G. SARAULT
G. PIETTE C. H. BOISVERT

Sec.-Treas., ROGER DESJARDINS
Public Service Board,
Court House,
Quebec, Que.

SAGUENAY
Chairman, A. H. JOHNSTON
Vice-Chair., C. C. LOUTTIT
Executive, F. A. BROAVN L. D. LAVENTURE

D. STAIRS H. C. PERREAULT
J. S. TAYLOR O. S. GISLASON

(Ex-Officio), F. A. DAGG F. H. DUFFY
Sec.-Treas., W. W. ROBERTSON,

819 Lorraine Street,
Arvida, Que.

SAINT JOHN
Chairman, F. L. DOTY
Vice-Chair., 3. 3. DONAHUE
Executive, H. TOWNSHEND J. G. BISHOP

J. B. ELDRIDGE H. N. DAY
(Ex-Officio), T. C. HIGGINSON

A. G. WATT
Sec.-Treas., D. I. HIGGINS,

30 Elizabeth Court,
Saint John, N.B.

ST. MAURICE VALLEY
Chairman, T. G. EDGEWORTH
Vice-Chair., P. E. McILHARGEY
Executive, A. T. FARMER J. U. MOREAU

H. L. NICOLL C. W. KERRY
.1. K. MURPHY E. E. COPPING
CM. WILLIAMS

(Ex-Officio), E. T. BUCHANAN
E. R. McMULLEN

Treasurer, L. A. PATTISON
Secretary, G. H. BALCOME

c/o Aluminum Co. of Can., Ltd.,
Shawinigan Falis, Quebec.

SARNIA
Chairman, C. S. PHELPS
Executive, G. W. AMES J. H. DOUGLAS

C. C. BLACKMORE F. A. BAIN
R. .1. RADCLIFFE

(Ex-Officio), R. A. McGEACHY J. R. CONNELL
J. E. KEOUGH J. E. HARRIS

Treasurer, R. SIMARD
Secretary, T. H. DOBBIN,

Citv Hall, Sarnia, Ont.

SASKATCHEWAN
Chairman, E. J. DURNIN
Vice-Chair., W. G. McKAY
Executive, W. F. HAYES K. R. PATTISON

J. A. WEDGWOOD L. T. HOLMES
C. R. FORSBERG J. C. TRAYNOR
A. H. DOUGLAS

(Ex-Officio), W. R. STAPLES K. C. GRAHAM
J. G. SCHAEFFER
J. B. MANTLE

Sec.-Treas., R. BING-WO,
2043 Cameron Street,

Regina, Sask.

SUDBURY

Chairman, W. S. BLACK
Vice-Chair., L. T. LANE
Executive, T. C. ROBERTSON J. W. SMITH

J. F. McCALLUM
(Ex-Officio), F. A. ORANGE R. H. MOORE
Sec.-Treas., H. M. WHITTLES,

10 Wembley Drive,
Sudbury, Ont.

TORONTO

Chairman, M. W. HUGGINS
Vice-Chair., K. F. TUPPER
Executive, 3. H. INGHAM R. C. NORGROVE

E. R. DAVIS I. S. WIDDIFIELD
H. FEALDMAN M. P. WHELEN
B. K. WILLARD R. A. MULLER
R. S. SEGSWORTH J. B. YOUNG

(Ex-Officio), M. McMURRAY D. D. WHITSON
W. M. HUGGINS

Assl.-Sec., B. K. WILLARD
Sec.-Treas., L. F. BRESOLIN,

c/o Engineering Institute of Canada,
236 Avenue Road,
Toronto, Ont.

VANCOUVER

Chairman, S. S. LEFEAUX
Vice-Chair., P. N. BLAND
Executive, 3. S. BALL W. G. HESLOP

T. F. HADWIN J. T. TURNER
E. S. HARE C. H. MAARTMAN

( Ex-Officio), F. M. CAZALET E. L. HARTLEY
H. T. LIBBY

Treasurer, R. H. CARSWELL
Secretary, A. D. CRONK,

658 West 13th Ave.,
Vancouver, B.C.

VANCOUVER ISLAND

Chairman, P. F. FAIRFULL
Vice-Chair., R. C. THURBER
Executive, R. BOWERING J. A. H. CARSON

W. G. McINTOSH A. F. PAGET
(Ex-Officio) A. G. BALLANTYNE

W. A. BOWMAN
Sec.-Treas., 3. D. ROBERTSON,

521 Kerr Ave.,
Victoria, B.C.

WINNIPEG

Chairman, 3. HOOGSTRATEN
Vice-Chair., N. S. BUBBIS
Executive, L. A. BATEMAN G. W. MOULE

D. M. STEPHENS W. J. PATTON
W. L. WARDROP T. E. WEBER
J. P. C. McMATH T. E. STOREY
STEWART BARKWELL
R. W. McQUADE H. L. DAHL

(Ex-Officio), C. V. ANTENBRING
R. T. HARLAND J. L. CHARLES

Sec.-Treas., C. S. LANDON,
P.O. Box 541,
Winnipeg, Man.

YUKON

Chairman, A. B. YATES
Executive. C. E. WHITE
(Ex-Officio). M. C. SUTHERLAXD-BROWN
Treasurer, 3. L. MOTHERWELL
Secretor,,, CAPT. S. THOMSON

H.Q.. North Wea<
Highway System,
WTutehorae, Y.T.

ONTÁRIO DIVISION

Chairman, A. E. BERRY
Vice-Chair., G. R. HENDERSON
Treasurer, G. R. TURNER
Secretary, G. H. ROGERS

668 May, 1956 THE ENGINEERING JOURNAL



PesiAx&ialí
News of the Personal Activities

of

Members of the Institute

E. V. Leipoldt, m.e.i.c. — Shawinigan
Engineering Company Ltd., announces
the appointment of Mr. Leipoldt as

vice-president and consulting engineer.

He has been a director and vice-pres-

ident of the company since 1947.

Mr. Leipoldt, a South African, studied
extensively in Europe, later gained engi-

neering experience there, in South Amer-
ica, and the United States. He carne to

Shawinigan Engineering in 1920.

He is a member of the Canadian
committee of C.I.G.R.E., most activo

international organization in the electro-

technical field, with headquarters in

Paris, and known in this country as the
International Conference on Large Elec-
trical Systems.

E. V. Leipoldt, M.E.I.C.

J. A. Burke, m.e.i.c. Another top ap-
pointment on the part of Shawinigan
Engineering Company Ltd., is the re-

cent promotion of J. A. Burke, from
general superintendent to vice-president

of construction.

With Shawinigan since 1937 when he
was a field engineer on construction pro-
jects at Trois-Rivières, La Tuque and
Shawinigan Falis, he became general
superintendent in 1948 when construc-
tion of the Trenche powerhoúse .was
started.

Mr. Burke holds degrees in both elec-

trical and civil engineering gained at

the University of Alberta.

HE ENGINEERING JOURNAL

G. R. Rinfret, m.e.i.c, whose name ap-

peared high on the list of recent

appointments in the Shawinigan Engi-
neering Company Limited, has been
named vice-president of engineering. He
was made chief engineer in 1952, and
in 1955 was appointed vice-president

and elected a director.

Mr. Rinfret is a native of Dawson
City, Yukon, and was educated at

Loyola College in Montreal, the Sha-
winigan Technical Institute and McGill
University. He joined the Shawinigan
Water and Power Company in 1918 and
was transferred to Shawinigan Engineer-
ing when it was organized the following

vear. He was resident engineer on con-

struction of Shawinigan's Rapide Blanc
development and the St. Maurice Pow-
er Corporation plant at La Tuque. \fter

World War II he spent some time in

China when the Shawinigan company
took part in a study of hydro-electric

sites for the Nationalist government.

J. A. Thomas, m.e.i.c, hydraulic engi-

neer. with Shawinigan Engineering Com-
pany Limited, has been assigned to the

position of chief engineer, in the civil

division.

A Queen's University graduate, he

joined Shawinigan Engineering in 1948,

to become hydraulic engineer shortly

afterwards. Since 1954 he has been
hydraulic engineer in charge of civil

engineering design and has been engag-

ed in the design of various major hydro-
electric developments in Canada.

J. A. Burke, M.E.I.C.

May, 1956

G. R. Rinfret, M.E.I.C.

R. E. Grout, m.e.i.c, since 1954, sénior

eléctrica 1 engineer for Shawinigan Engi-
neering Company Limited, is now chief

engineer of the eléctrica] division.

He joined Shawinigan in 1937 as a

júnior engineer and after doing design
work on various installations he was
loaned to Defence Industries Limited
and participated in the electrical design
of the NRX atomic reactor at Chalk
River. Since then Mr. Grout has been
in charge of the electrical design for a

number of developments within his com-
pany and elsewhere.

W. P. Harland, m.e.i.c, will be man-
ager of the field division for Shawinigan
Engineering Company Limited, accord-
ing to recent announcements made by
the firm. This follows a 1953 appoint-
ment as supervising engineer.

Prior to that time he worked as resi-

dent engineer or field engineer on a

number of major construction projects,

including the Trenche development. He
joined the company in 1948.

From Lethbridge, Alta., and a Uni-
versity of Alberta graduate, he also

attended the Califórnia Institute of

Technology where he was awarded a

civil engineering degree in 1944.

W. Sharples, m.e.i.c, a long-time em-
ployee of Shawinigan Engineering Com-
pany Limited, who is carrying out
special duties of an adrriinistrative

nature, has been named personnel man-
ãger of the company 's Montreal office.
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From Quebec City, lio studied in

Montreal, graduated from McGill Uni-
versity, then joined Shawinigan Engi-
neering as a draughtsman. In 1933 he
was assigned to the plant engineering
department of Shawinigan Chemicals
Limited, but returned to the engineer-
ing company in 1938 as assistant to the
structural engineer. In 1941 he was
assigned to Wartime Merchant Shipping
Ltd., hull steel department, as assistant
manager and returned to Shawinigan
Engineering the following year.
Mr. Sharples is a member of the Pub-

lication Committee of The Engineering
Inst itute.

H. T. Libby, m.e.i.c, of the British
Colômbia Electric Company Ltd., and
superintendent of gas distribution since
1946, has been appointed manager of
the gas distribution department. He has
been associated with the firm for more
than thirty years.

Mr. Libby is the author of several
technical articles, mqstly concerning gas
distribution, one of which was printed
in Canada, United States and Great
Britain.

He is a member of the British Col-
umbia Engineering Society. the National
Associa tion of Corrosion Engineers, the
American Gas Association; the Van-
couyer Board of Trade. and the Asso-
ciation of Professional Engineers of
British Columbia.
Also active in Engineering Instituto

rirdes, since becominç a member in

1947, he was in 1955 elected to repre-
sent the Vancouver Branch on the
Council of the Institute.

F. L. Sparks, m.e.i.c, has been appoint-
ed managing director of Mclntosh In-
dustrial Equipment Limited and presi-
dent and general manager of Refinery
Vessels and Maintenanee Limited, at
Calgary.
The president and general manager of

Steel Crafts (Alta.) Limited in Calgary
in 1952, he was the following year ap-
pointed managing director.

Mr. Sparks is a 1950 graduate of the
University of British Columbia.

J. G. Chenevert, M.E.I.C.

J. G. Chenevert, m.e.i.c, was recently

elected president of the Association of
Consulting Engineers of Canada Inc. In

1953 he was among those chosen to
direct the organization.
Mr. Chenevert is a long-time member

of the Montreal firm of consulting engi-
neers, Surveyer, Nenniger and Chene-
vert.

He is a graduate of the Ecole Poly-
technique, in Montreal.

Air Vice Marshal M. M. Hendrick,
m.e.i.c., air member for technical ser-

vices at R.C.A.F. Headquarters in

Ottawa, last year transferred from chief

of telecommunications and was pro-
moted to his present rank. He now
holds responsibility for the design and
development of ali Air Force equip-
ment and facilities as well as the pol-
icies governing the procurement, stor-

age, distribution, inspection and main-
tenanee of ali Air Force material.
With an outstanding wartime record

behind him, in which lie served as ehk-f
liaison officer, Communications and elec-

tronics, on the Canadian Joint Staff

Missions in Washington, and later

was called to the A.E.A.F. signals staff

and the R.C.A.F. planning staff overseas,
Air Vice Marshal Hendrick lias since

then held a number of important posts.

In 1945, as a group captain he took over
the Directorate of Signals, in Ottawa
and remained in charge for two and a

half years. Then, in 1948, after a brief

period as commanding officer of the
R.C.A.F. station at Edmonton he was
sent to North-West Air Command
Headquarters at Edmonton, in connec-

Air Vice Marshal M. M. Hendrick,
M.E.I.C.

tion with opera tions and training. Pro-
moted to air commodore in 1949, lio

was named Air Member of the Cana-
dian Joint Staff and Air Attache at
Washington, D.C., which post he took
over early in 1950.

He attended the Imperial Defence
College course in London in 1952. and
the following year received a posting to

Ottawa as chief of telecommunication.s,
with responsibility foi- the electronic

activities of the Air Force. During this

period these included the planning and
design of the Mid-Canada Line. the

bringing into service of the micro-wave
Communications ring to serve the Air

Defence Command. the installation in

Europe of the mobile micro-wave net

and new high powered radars for the

Air Division overseas; the reorganiza-

tion and extension of the R.C.A.F. ad-
ministrative tape relay communication

system, based both on landline and
radio teletype, and continuous plan-
ning for the improvement of our radar
ground environment and the introduc-
tion of automacity therein.

Air Vice Marshal Hendrick is a mem-
ber of the Canadian Aeronautical In-
stitute. He joined the Engineering In-

stitute in 1932 as a Student, was trans-
ferred to Júnior in 1938, and to Member
in 1947.

J. E. Leo Roy, M.E.I.C.

J. E. Leo Roy, m.e.i.c, chief engineer
with the Quebec Hydro Commission'-'
Auxiliary Services, has been elected
president of the Corporation of Profes-
sional Engineers of Quebec.
A civil engineering graduate of Ecole

Polytechnique in 1930. Mr. Roy re-

ceived his electrical engineering degree
from McGill University two years later.

He was at one time associated with
the Shawinigan Water and Power Com-
pany as sales engineer, and the Quebec
Power Company in Quebec City, as

assistant superintendent of the power
division. In 1946 he accepted a position

in the same capacity in Quebec Hydro's
distribution department. In 1953 he was
appointed to his present position.

Mr. Roy has very recently been
elected president of the Montreal Elec-

trical Club. He is a past secretary-

treasurer of the Quebec Branch of the

Institute.

G. W. E. Nicholson, m.e.i.c. is presi-

dent of the Tennessee River Pulp and
Paper Company which last month open-
ed executive offices in Xew York.
For a number of years he was asso-

ciated with the Union Bag and Paper
Corporation. Savannah, Geórgia, and
New York. and also spent some time
with the Southern Kraft Corporation,
and the Bogalusa Pulp and Paper Com-
pany Inc.

Prior to 1931 Mr. Nicholson sojourned
in Montreal.

A. M. Hudson, m.e.i.c, lias joined the

staff of the Foundation Company of

Canada in Montreal where he holds the

position of equipment manager.
Recently associated with Rayner Atlas

Limited in Niagara Falis. Ontário, as

mechanic-al coordinator. he has also

been chief of the mechanieal division.

War Assets Corporation, and during the

war was with the Department of Muni-
tions and Supply in Ottawa.

Earlier. in 1934. he was with the De-
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partment of Northern Development of

Ontário as project manager. Prior to
that time he was associated with the
Canadian Ingersoll - Rand Company
Limited, and also partieipated in several
rairway projects in the years following
bis arrival from England in 1908.

Major W. A. McDill, R.C.E., M.E.i.c.

Major W. A. McDill, R.C.E., m.e.i.c,

has been appointed technical staff officer

with the Directorate of Engineer Devel-
opment, Army Headquarters, Ottawa.
Major McDill graduated from the

University of British Columbia with a
B.A.Sc, degree in mechanical engineer-
ing, in 1948, and also holds B.E. and
M.E. degrees from Colorado Agricul-
tural and Mechanical College.

After completing these studies he went
on to the Royai Military College of
Science where he completed lhe sixth

technical staff course, and was then, in

1954, appointed Canadian engineer
liaison officer in the War Office at

Whitehall.

Rolf S. Lockeberg, m.e.i.c, has recently

been appointed assistant to the vica-

president of R. L. Crain Limited, in

Ottawa, Ontário.
Mr. Lockeberg received his B.Sc. de-

gree in mechanical engineering from

R. S. Lockeberg, M.E.I.C.

Queen's University in 1940 and served
during the war years as an aeronautical
engineering officer in the R.C.A.F. He
later attended the Harvard School ot
Business Administration, receiving his
M.B.A. degree in 1947. He then joined
Canadian Ingersoll - Rand Company
Limited in Montreal, where he served
as controller from 1950 to 1954. From
1954 until the beginning of this year,
he was controller of B. W. Deane and
Company, in Montreal.

Jack Morris, m.e.i.c, whose name was
among recent company promotions, is

now manager of Courtauld's (Canada)
Limited plant in Cornwall, Ontário.
Mr. Morris joined Courtauld's (Can-

ada) Limited in 1945 as engineering
division manager. He had come to

Canada from his home in England in

1933 as technical representative for an
English engineering company. At the
outbreak of World War II he was called
to active service with the Princess

J. Morris, M.E.I.C.

Louise Fusiliers (MG) serving as gen-
eral staff officer and later as assistant

to the director of ohemical warfare,
N.D.H.Q., with the rank of lieutenant
colonel.

He is a member of the American So-
eiety of Mechanical Engineers.

A. M. H. Norris, m.e.i.c, formerly asso-

ciated with Jacques Price, consulting
civil engineer in Windsor, N.S., is this

year located in Fredericton, N.B., with
the Central Mortgage and Housing Cor-
poration, and is at present with the
C.M.H.C. Camp Gagetown Project as

service eontraet engineer.

Keith Dixon, m.e.i.c, superintendent of

lights for the Department of Transport
in Victoria, B.C., since 1949, has accept-
ed the position of distriet marine agent
with the Department.
A veteran of two world wars. who

earned the rank of colonel, Mr. Dixon
was with the Department of Transport
in Prince Runert, B.C., after the second
conflict. Earlier in his career he was
associated with the Esquimalt and
Nanaimo Railway, at Victoria, the On-
tário Department of Northern Develop-
ment, and the Canadian Pacific Rail-

way.

C. K. Lockwood, M.E.I.C.

C. K. Lockwood, m.e.i.c Vice-President
of sales is the new appointment received
by C. K. Lockwood of Shawinigan
Chemicals Limited, formerly vice-presi-

dent, stainless steel and alloys, in

Montreal.
With Shawinigan Chemicals since

1937, Mr. Lockwood was appointed sales

manager of the stainless steels and
alloys division in 1945 and became vice-

president of the division in 1953. The
following year he was elected to the
board of directors of the company.
Mr. Lockwood has been active in the

Alloy Casting Institute and in 1954
was named president of that organiza-
tion. He was chairman of the Montreal
chapter of the American Society for

Metals, and has served the National
Research Council. In 1951 and 1952 he
was on loan from Shawinigan, working
as chief of the stainless steels section,

steel division of the Canadian Depart-
ment of Defence Production.

T. W. Lazenby, m.e.i.c, has been elect-

ed chairman of the Kootenay Branch
of the Institute.

Born in England, he received his high
school education in that country, in

the city of York. He then enrolled in

a lengthy course in mechanical engi-

neering, at the same time serving a

seven year apprenticeship as mechanical
draftsman. Later he was awarded a

T. W. Lazenby, M.E.I.C.
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scholarship, and wenl <jii to Leeds Uni-
versity.

Mr. Lazenby ca me to Canada in 1923

and was located in London, Ont., with

E. Leonard and Sons, Ltd., as chief

draftsman, He remained there for some
lime and it was not until 1936 that he
transferred to the west coast to take up
a position in the same capacity with the

Vaneouver Engineering Works, Van-
couver, B.C. After five years with the

Vaneouver Engineering Works he trans-

ferred to his present position with the

Consolidated Mining and Smelting
Company of Canada, in Trail, B.C. He
lias been associated with the company's
dpsign office for the past fifteen years.

Mr. Lazenby's membership in the In-

stit.ute dates from 1928. He was secre-

tary of the Kootenay Branch from 19-19

to 1952.

P. M. Tomney, m.e.i.c, is branch man-
ager with Canadian Westinghouse Com-
pany Ltd., in Moncton, N.B.
A 1950 graduate of the Nova Scotia

Technical College with a B.Eng. degree

in eléctrica! engineering, Mr. Tomney
lias been with the company for some
time. In 1952 he was apparatus salos

engineer for the company in Halifax,

N.8.

A. P. Robinson, M.E.I.C.

Arnold P. Robinson, m.e.i.c, previous-

ly with Northwest Industries Limited,

in Edmonton. has been appointed plant

manager of the Inland Cement Com-
pany Limited plant at Edmonton. With
Northwest Industries Limited since 1952.

he had become assistant manager of the

company. Mr. Robinson studied at the

University of British Columbia.

Major J. H. MacLean, m.e.i.c, is officer

commanding the 200 Minor Base Work-
shop, R.C.E.M.E., in Halifax.

He had previously been officer in

charge of the unit, last year receiving

a promotion to the rank of major.
Major MacLean spent some time in

Britam attending a technical staff officer

course at the Royai Military College
of Science in Great Britain. He retum-
ed to Canada early in 1955.

He is a University of Toronto grad-

uate, witb B.A.Sc, and M.A.Sc, degrees,

gained in 1941 and 1949 respectively.

J. R. Harris, m.e.i.c, has been appoint-
ed manager of the Toronto branch of

lhe Swedish General Electric Limited.
Mr. Harris was born in Jamaica,

B.W.I., and obtained his bachelor of

engineering degree from McGill Uni-
versity in 194(i. After having attended
the test course of Canadian General

J. R. Harris, M.E.I.C.

Electric Company Limited in 1946-47

he joined the Hydro Electric Powor
Commission of Ontário. He was later
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employed by C.S.A. Approvals Labora-
bories as testing and equipment engi-

neer, until joining Swedish General
Electric Limited in 1953.

He is a member of the Corporation
of Professional Engineers of the Prov-
inee of Ontário, the Canadian Electrical

Association, the Toronto Electric Club.

and holds an associate membership in

the American Institute of Electrical

Engineers.

C. Climo, m.e.i.c, of Niagara Falis,

Ontário, is temporarily located in Logan,
Ohio, where he is the resident engineer
on a new three million dollar plant now
under construction by the Carborun-
dum Company. It will be devoted to

the manufacture of resin bonded abra-

sive wheels.
Mr. Climo, long-time staff member

with the Carborundum Company. Ni-

agara Falis, N.Y., expects to return to

his firm at the completion of the Ohio
projeet, in about a year's time. His per-

manent position is that of chief design

and construction engineer.

He served as chairman of the Niagara
Península Branch of the Institute dur-
ing 1950-51.

M. A. Burns, M.E.I.C., is with the geo-

physical department of Mobil Oil of

Camada in Calgary, Alta.

Mr. Burns, a graduate of the Univer-
sity of Alberta, in mining engineering,

was formerly associated with Western
Geophysical Company Limited.

H. A. Cann, m.e.i.c, sales manager with
the mechanical goods division of the

Dominion Rubber Company since a
1952 appointment, has recently been
named sales manager of the division's

operations in the Prairie Provinces. with
headquarters in Winnipeg.
Mr. Canns association with the com-

pany dates from 1938 when he gradua ted
from the University of Manitoba.
Mr. Cann joined the company in

1938 following his graduation from the

University of Manitoba, and after

lengthy war service with the R.C.E.
returned to join the company 's Edmon-
ton branch sales staff.

H. A. Cann, M.E.I.C.

G. A. Cunningham, M.E.I.C.

G. A. Cunningham, m.e.i.c, has been
elected Chairman of the Halifax Branch
of the Institute.

Mr. Cunningham was born in Peter-
borough, Ontário, attended high school

in that city and went on to engineering
studies at the University of Toronto,
where he received a B.A.Se. degree in

1929. On graduation he obtained a posi-

tion on the staff of Riley Engineering
and Supply Company Ltd., Toronto, as

chief engineer. He joined Imperial Oil

Limited in 1932 and was employed as

district representative in Welland, Ont..

and St. Catharines, Ont. Then, in 1948
he was chosen manager of industrial

. . . a bank to assist in the financing problems

of new or existing industries in Canada

MONTREAL
901 Victoria Sq.

OFFICES AT
TORONTO WINNIPEG

85 Richmond St. W. 195 Portage Ave. E.

VANCOUVER
475 Howe St.
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sales for the company's maritime
division.

Mr. Cunningham's affiliations with the
Institute go back to 1927 when he join-

ed as a Student. In the thirties he w.-is

active in the Peterborough Branch and
served on the executive of the London,
Ont., Branch, as vice-chairman in 1945

and 1946.

D. M. Jenkins, M.E.I.C.

Donald M. Jenkins, M.B.I.C., has been
elected chairman of the London Branch
of the Institute.

Mr. Jenkins is a native of Blyth, On-
tário. He received his high school train-

ing in that province and in 1940 he went
to work at McKinnon Industries, Ltd.,

a G.M. division at St. Catharines, Ont.

In 1943, he enlisted in the Canadian
Army and after his discharge in 1946,

from the Royai Canadian Electrical and
Mechanical Engineers, he enrolled at

the University of Toronto. On his grad-

uation in mechanical engineering in

1949, he joined the Ontário Paper Com-
pany at Thorold, Ont.
He moved to General Motors Diesel

Limited, in April, 1950, as a project

engineer and became sénior project engi-

neer and then assistant chiei of the

department. In September, 1952, he was
appointed chief engineer.

K. M. Mote, m.e.i.c, has accepted an
appointment as plant engineer with

Messrs. Borg, Warner Ltd., of Letch-

worth, Herts, England.
Mr. Mote was associated with British

Cellophane Ltd., Bridgewater, Somerset,
England. In 1954 he went to México to

work with Celorey, S.A., in Monterrey.
Last year he was with Procter and
Gambíe Company as their London, Eng-
land, construction engineer.

He is a graduate of Birmingham Cen-
tral Technical College.

A. J. Arens, m.e.i.c, formerly with the

Materials Testing Laboratories in Leth-

bridge, Alta., has been named manager
of Atlas Transit Mix in that city.

W. H. Hooper, M.E.I.C.

He is a 1953 graduate of the Univer-
sity of British Columbia.
W. H. Hooper, m.e.i.c, has been ap-
pointed manager of domestic product
sales with Amalgamated Electric Cor-
poration Limited.
Mr. Hooper joined Amalgamated

Electric in 1940 as sales engineer. Since
that time he has held the important
executive positions of manager, of dis-

—~
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DD^^CÇÇEC, Ion exchange "swaps" chemicals in solution at high speed

I l\v Vb JJÓ • ... purifies, recovers, concentrates, separates. An example:

How Uranium is Extracted From Ore
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"

CRUSHING AND GRINDING
MINING
(uranium oxide content

of ore: 0.1% to 0.5%)

LEACHING
(ore is dissolved in acid)

CONCENTRATING
by Ion Exchange

URANIUM OXIDE
(70 to 90% pure, ready

for procéss plants)

DRYING

s" >

í

PRECIPITATING
(the concentrate

separates

out of solution)

I

I

lí

FILTERING

© Th* Permvtlt Co.

Ion Exchange Cuts Uranium Costs
One reason uranium is costly is because
it's spread so thin. Even a ton of good
ore contains only 10 lb. of uranium
oxide. And when that ton of ore is dis-

solved, its 10 lb. of uranium is hidden
in 5 tons of leach solution!

• Solutions that dilute would be al-

most too expensive to handle if it

weren't for the ability of ion exchange
to pick out "the needle in the haystack."

Take the above example . . . ion
exchange-precipitation takes the 10 lb.

of uranium out of the 10,000 lb. of

leach solution in one simple step . . . then
delivers it in as little as 12 lb. of con-

centrate! It also discards other elements
that generally stick close to uranium

. . . eliminating special up-grading steps.

The results: more uranium per ton of

ore and at a lower cost than by former

methods . . . and liigher grade uranium
that cuts subsequent refining costs.

• That's why Permutit ion exchange is

at work at African, Canadian and U. S.

uranium mines.

• This compact process also concen-

trates metais from industrial wastes.

For example, it recovers valuable chro-

mium from exhausted plating baths

and rinse waters and, at the same time,

eliminates a tough and costly waste dis-

posal problem. It recovers copper and
zinc from rayon wastes. It also removes
unwanted minerais and other impuri-

ties from process and boiler feed water,

chemicals, sugar solutions and hun-
dreds of other products.

• We'll be glad to look into ways it

might apply to your process. Write to

The Permutit Company, Dept. EJ-5,
5500 RoyalmountAve. , Montreal 9,Que

.

PERMUTIT
rfiymM wifh "compuf* It"

ION EXCHANGE for Water Conditioning

Chemical Processing • Industrial Waste Treatment
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Read about
ventilation
engineering

Read About
Daylight

Engineering

55-40

Robertson engineers

will survey your planf

and suggest the proper

ventilating equipment

More than a billion cubic feet

of air is exhausted every min-
ute by Robertson ventilators

from ali types of industrial,

commercial and institutional

buildings . . . ample proof of

our claim that there is a

Robertson ventilator for

every need. Robertson engi-

neers follow a three-step
method of solving your venti-

lating problems. First, they
conduct a complete survey;

second, they provide you with

recommendations and make.
the installation; third, they

make follow-up tests to con-

firm their calculations. If you
even suspect you have a ven-

tilation problem, it will pay
you to use the coupon below
to write to us for literature.)

Robertson-lrwin

Limited

41 1 Parkdale Ave. N.

Hamilton, Ont.

Please send your free ventilator catalog.

NAWE_

ÀDDRESS.

CITY

tribution equipment, and of apparatus
sales.

Mr. Hooper is a graduate in eléctrica]

engineering from McGill University. He
is a member of the Association of Pro-
fessional Engineers of Ontário.

I. M. Hamer, M.E.I.C., director of Dowty
Equipment of Canada Limited, has re-

ceived the appointment of viee-presi-

dent and general manager of the com-
pany.
Mr. Hamer, who graduated from the

University of Toronto in 1937 joined the

parent Dowty organization in England
in 1940. Since returning to this country
in 1941, as chief engineer. he has been
in eharge of the Canadian company's
engineering operations. He became a

technical director in 1951.

Robert J. Griesbach, m.e.i.c, has re-

cently been made a partner of O. J.

McCulloch & Co., consulting engineers,

Montreal.
He graduated from McGill University

in 1942 with a B.Eng. degree in civil

engineering and gained a variety of

construction and design experience with
the Foundation Company of Canada,
and with Surveyer, Nenniger and Chene-
vert, consulting engineers. before joining

his present company in 1950.

Wm. Rutherford, m.e.i.c. has accepted
the position of oil and gas process
engineer with Dutton-Williams Brothers,
Engineers and Constructors, in Calgary.
He has recently held an appointment

with the Foundation of Canada Engi-
neering Corporation, and was sent to

Edmonton as resident engineer on the

construction of a cement nlant for the
Inland Cement Company Limited.
Mr. Rutherford has also been asso-

ciated with the Rankin Company Lim-
ited in Montreal, as director of tech-

nical development, and was for a time
with Central Mortgage and Housing
Corporation in that eity as construction

eneineer.
He is a civil engineering graduate of

the University of Durham.

R. E. Stopps. M.E.I.C., is a technical

officer with the Canadian Standards
Association. in Ottawa. He has recently

been associated with Canadian Com-
stock Company Ltd.. in Hamilton, Ont.
Mr. Stopps began his engineering

career with the department of Trans-
port, at Ottawa, in 1944 as an assistant

radio engineer. Later he worked for

Imperial Tobacco Company Ltd.. in

Montreal, and for El-Met Parts Ltd.. at

Dnndas, Ont.
He is an eléctrica! engineering grad-

uate of McGill University.

E. I. Rubinsky, m.e.i.c, district engi-
neer with Raymond Concrete Pile Com-
pany Ltd., has been transferred from
Montreal to the companys headquarters
in Toronto.

Originally a graduate of the Univer-
sity of Beirut, Lebanon, with a B.Sc
degree in civil engineering, Mr. Rubin-
sky received a M.Sc. degree from Har-
vard University, in 1951. He worked in

engineering in Ottawa before joining
Ravmond Concrete Pile Company in

1954.

Robertson engineers using

maintenance-free skylights

and sash will bring to your

plant the benefits of

cost-free natural light

Because it saves money, increases pro-

duction and adds to employee morale.

natural daylighting of industrial, com-
mercial and institutional buildings is

becoming increasingly popular. Robert-

son Daylighting Engineers will meas-

ure your foot-candle requirements and

give you a recommendation and esti-

mate. Use the coupon below to write

for literature.

m*™*^. Robertson-lrwin

Limited

41 1 Parkdale Ave. N.

Hamilton, Ont.

55-30

Please send without chorge your book about
Robertson skylights and sash.

NAMC.

ADDRCSS.

CITY

EJ-5
EJ-5
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Quick, clean, dry
all-weather construction

for modern insulated walls

Q- Panei walls are handsome in ap-

pearance and have better insulation

value than 12-inch slow, expensive
masonry walls. They go up fast be-

cause they are hung—not piled up—
and in any kind of weather. Crews
have installed a mile in a week. These
sturdy steel or aluminum paneis are

permanent, yet they can be de-

mounted and moved at will. Use the

coupon below to write for literature.

55-10

Q-Pancls

Robertson-lrwin
Limited

411 Parkdale Ave. N.

Hamilton, Ont.

Please send free literature on Q-Panels.

NAME-

ADDRESS

.

CITY.

EJ-5

L. P. Cousineau, m.e.i.c. ha.s been
named general manager of Cartier Con-
struction Company in Montreal.

Associated with Angus Robertson
Limited in Montreal since 1947, he was
assistant chief engineer and, at the

time he left the firm had become pro-
ject manager.

Earlier in h is career he was associ-

ated with the National Syndicate of

Electricity, Marine Industries Limited,
and the Quebec Streams Commission.
He joined Dufresne Engineering Com-
pany Limited of Montreal in 1941, re-

maining with the firm until 194(i. Dur-
ing this time he was engaged in a num-
ber of large construction projecta and
was for a year loaned to Quebec Ship-
yards Limited. In 1946 he became town
engineer for the community of Val
d*Or, Quebec.
Mr. Cousineau lias a civil engineering

degree from the Ecole Polytechnique
and also studied in Paris, graduating
as a welding engineer from the Ecole
Superieure de Soudure Autogene, fol-

lowing his Canadian studies.

W. Clyde Baggs, m.e.i.c, with Bathurst
Power and Paper Company since 1937,
has been named general manager, mi 1 Is

division.

Prior to that time he held the position
of chief engineer and it was in 1951 that
he received the appointment of mills
manager. He was transferred to the
exeeutivc offices of the company in

Montreal in September, 1954.

Mr. Baggs was briefly with the Inter-
national Power and Paper Company of
Newfoundland on his graduation from
McGill University, before joining his

present company. He holds a B.Eng.
degree from that university.

W. C. Baggs, M.E.I.C.

Eldon V. Hunt, m.e.i.c, with the
Alberta Gas Trunk Line Company Lim-
ited in Calgary as chief engineer until

recently, has accepted employment in

New York. His present position is that

of assistant construction manager with
Ebasco Services Incorporated.
He is a graduate of the University oí

Colorado and a member of the Ameri-
can Society of Civil Engineers.

J. G. Chalmers, M.E.I.C.

J. Gordon Chalmers, m.e.i.c, adminis-

trai ive vice-president of Bathurst Power
and Paper Company Limited, with head-

quarters in Bathurst, N.B., has retired

after forty-two years with the company,
and its predecessor.

A native of New Brunswick, from
Belledune, Mr. Chalmers obtained a

variety of experience in the nine years

which preceded his .joining the Bathurst

organization in 1914. An apprentice rna-

chinist with Alex Dunbar and Sons, of

Woodstock, N.B., and then machinist

with various firms, he had also been a

marine engineer with the Northern
Dredging Company. In 1915 he had al-

ready been named superintendent of the

power plant and electrical department

with the Bathurst Company, and five

years later was general superintendent

of the plant, in charge of ali engineering.

From 1935 to 1952 he rose from the

position of mill manager to administra-

tive vice-president.

He is a director of the company and
will continue to serve the firm as resi-

dent director, in Bathurst.

William N. Wray, jr.E.i.c, is with Dut-
ton Williams Brothers Ltd., in Calgary.

Alta.

He graduated from McGill LTniversity,

class of 1954, with a B.Eng. degree in

civil engineering.

E. T. Cotton, jr.E.i.c, is with the Elec-

tric Reduction Company of Canada, at

Buckingham. Que. He was associated

with the Canadian General Electric

Company Limited as a plant engineer in

1953, having been engineer in training

with the firm previously, in Peter-

borough, Ont.
He graduated from Queen's Univer-

sity in 1950 with a B.Sc. degree m
mechanical engineering.

E. G. Hazle, ji.e.i.c, has been taken on
the staff of the Canadian Arsenais Ltd.,

Toronto.
Previously with Canadian Gypsum

Company Ltd., in Toronto as plant

engineer, and with Toronto Asphalt
Ropfing, Manufacturing Company Ltd.,

he is a mechanical engineering graduate
from Queens University. class of 1948.

Paul A. Webb, jr.E.i.c, has been sent

by his firm. Phillips Electrical Com-
pany Ltd., Brockville, Ont., to Great
Britain where he will spend a year with
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British Insulated Callender's Cables
Ltd., at Prescot, Lanes, Eng.
Mr. Webb is a mechanical engineer-

ing graduate of McGill University, class

of 1954.

E. E. Olson, jr.E.i.c, who is on leave

of absence from Canadian National
Railways department of research and
development in Montreal, is studying

at the University of Califórnia Grad-
uate School of Business Administration,

for an M.B.A. degree.

He is a graduate of the University of

British Columbia, class of 1952, in civil

engineering.

Peter H. Cameron, jr.E.l.C, has been
transferred to Montreal by Canadian
General Electric Company Ltd., from
Toronto. In 1953 he was named super-

visor of sales promotion, wire and cable

division, Canadian General Electric

Company, Toronto.
A 1949 graduate of McGill Univer-

sity, he has a B.Eng. degree in elec-

trical engineering.

Carl A. Hennigar, jr.E.i.c, has accepted
a position with Sterling Electric Com-
pany Ltd., in St. Catharines, Ont. In
1953 he joined E. L. Dodington, Con-
sulting engineer in that city, and has
also been associated with the Montreal
East refinery of the BA. Oil Company
of Canada Ltd.
Mr. Hennigar graduated in electrical

engineering from McGill University in

1950.

W. G. Gall, jr.E.i.c, has accepted a
position with the Hydro Electric Power
Commission of Ontário, distribution de-

partment, at Niagara Falis, Ont.
Mr. Gall graduated from the Univer-

sity of Manitoba, class of 1954, with a

B.Sc. degree in electrical engineering.

Lieut. (L) L. G. Holtby, R.C.N.,
jr.E.i.c, is stationed in Belfast, Ireland,

where he is a member of the R.C.N.
electrical trials team, currently carrying
out trials aboard the new R.C.N. carrier,

H.M.C.S. "Bonaventure". On comple-
tion of the trial program he will join

the ship as an electrical officer.

He was previously in Ottawa with the
trials section of the Electrical Engineer
in Chief of the Royai Canadian Navy.

Lieut. Holtby graduated in electrical

engineering from the University of

British Columbia in 1950.

Roland Dion, jr.E.i.c, is at Knob Lake,
Schifferville, Que., with Mobec Ltd.
Formerly with Canadian Fairbanks
Morse Company Ltd., at Loretteville

and Quebec, Que., he is a graduate in

electrical engineering from Lavai Uni-
versity, class of 1951.

Francis J. McNaughton, jr.E.i.c, has
been transferred to the Ottawa office of

the National Harbours Board, from St.

John, N.B.
He graduated from the University of

New Brunswick, in civil engineering.
class of 1953, and joined the National
Harbours Board at that time.

R. A. Stewart, Jr.E.l.C.

Rae Alden Stewart, Jr.E.l.C. First prize

in the Bausch and Lomb Photogram-
metric Awards for the most outstanding
papers on photogrammetry has been
awarded to Rae Alden Stewart, field

officer with the Canadian Topographical
Survey Department, Ottawa.
The Prize-winning paper, "The Appli-

cation of the Balplex Plotter to Trimet-
rogon Obliques," developed new aerial

mapping techniques and won him the

citation plus a cash prize of one hundred
dollars.

Mr. Stewart obtained an M.Sc. degree

in geodetic soience in 1955. He majored

%fflm REFRIGERATION

INSTALLED IN HUGE BREWERY IN MONTREAL
Dow Brewery, established in 1790, now has a yearly output of over

1 V2 million barreis. Frick refrigerating equipment, including compressors,

condensers, brine coolers, and carbon-dioxide liquefying system, was

selected for an important expansion modernization program.

For the utmost dependability — whether on air conditioning, ice making,

quick freezing, or other refrigerating work — specify Frick equipment.

Three of four compressors using

1800 horsepower

Evaporative condenser handllng

330 tons of refrigeration

J.H. L0CK & SONS
LIMITED

150 PERTH AVENUE, TORONTO, ONTÁRIO
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To meet the increasing demand for steam in the

processing of their rubber products, the Firestone

Tire and Rubber Company of Canada Limited have
installed 2 BABCOCK Type G "INTEGRAL-FURNACE"
Boilers in their Hamilton Power House.

Each boiler has a steaming capacity of 65,000 Ibs.

per hour, at 210 psi and is fitted with 3 Babcock-

Detroit RotoGrate Stokers and a Tubular Air Heater.

These spreader stokers permit efficient burning of a

wide variety of fuels and are recommended when
handling fluctuating loads.

For technical advice on your next steam generating

problem call your nearest Babcock office—A Babcock
representative can help you select the best type

of equipment to suit your particular operating

conditions.

BABCOCK-WILCOX & GOLDIE-McCULLOCH LTD., GALT, ONT.

MONTREAL TORONTO CALGARY VANCOUVER



in photogrammetry at the Institute of

Geodesy, Photogrammetry and Carto-

graphy at the Ohio State University.

Originálly from the University of

New Brunswick, he graduated with a

B.Sc. in eivil engineering in 1950.

M. Brault, jr.E.i.c, has been named
branch development. engineer with

Canadian Liquid Air Company Ltd. in

Montreal. He was Eormerly resident

engineer with the company.
Mr. Brault holds a B.Eng. degree in

civil engineering from McGill Univer-

sity. He graduated in 1952.

T. R. Walton, jr.E.l.C., lias been in

Jamaica sinee last summer with the

Alumina Jamaica Ltd., where he is

employed in the operating division of

the plant. He was formerly a field

engineer with lhe Ontário Research

Foundation in Toronto.
Mr. Walton holds a degree in me-

chanical engineering from the Univer-

sity of Toronto, class of 1950.

D. Hicks, Jr.E.l.C., has been taken on
the staff of Engineering Management
Inc.. in San Francisco. He has been
associated with Marwell Construction
Company in Clearwater, B.C. Mr.
Hicks is a 1958 graduate from Queen's
University in civil engineering.

R. J. DiCicco, jr.E.i.c, has accepted a

position as maintenance superintendent

with the Asbestos Corporation at Thet-
ford Mines. Que.
Mr. DiCicco graduated from McGill

University with a B.Eng. degree in

mechanical engineering, class of 1951,

then joined Consolidated Paper Cor-
poration Ltd., as a woodlands mechani-
cal engineer at Grand'Mere, Que.

G. W. Madore, jr.E.l.C, has been named
director and manager of t he engineer-

ing services department of Foresteel

Products Ltd.

In 1953 he was appointed manager of

the air conditioning division of the firm.

Earlier he was associated with the Cana-
dian General Electric Company Ltd.,

heating and air conditioning depart-

ments, and with the Minneapolis-
Honeywell Regulator Company Ltd., as

sales engineer. in Montreal. He is a

mechanical engineering graduate of Mc-
Gill University.

J. P. Kot, jr.E.i.c, has joined the engi-

neering staff of the Potash Company of

America, in Saskatoon, Sask.

Mr. Kot, a 1949 graduate of the Uni-
versity of Saskatchewan in eléctrica]

engineering, has recently been associat-

ed with Giffels and Vallet of Canada,
consulting engineers in Windsor, Ont.,

as chief electrical engineer. He has also

been with Price Brothers and Company
at Kenogami, Que., as hydro engineer
and the Boiler Inspection Insurance
Company at Montreal.

Murray F. Pittuck, Jr.E.l.C. is at pres-

ent located at Chaudiere Station, Que.,

with the Shawinigan Engineering Com-
pany. He joined the company in 1951

and became assistant superintendent of

transmission line construction the fol-

iowing year.

In 1955 he was promoted to the posi-

tion of superintendent of that depart-

Supply pipelines clogged . . . inventories high . . . new goods

blocked. When better coordination is needed . . . PRIVATE

WIRE TELETYPE IS THE ANSWER!

In hundreds of businesses, large and small Private Wire Tele-

type can help cut costs, improve operations in scores of ways.

OFFICE AUTOMATION

Inquire about how you can immediately enjoy many of the

advantages of IDP * in your business through PW Teletype.

'Integrated data processing

Linked with Western Union for Canada-U.S.A. PW Service

CANADIAN
PACIFIC SERVICE m ^

CP - CN TELECOMMUNICATIONS SERVE A 1 L CANADA
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4 reasons why G-E magne-blast breakers

are best for metal-clad switchgear

Are is magneíic-
olly stretched to

extlnction between
these interleaving

banriers

Most reliable operation
The G-E magne-blast principie of are interruption has

been proved by years of heavy duty operation in utility

reclosing feeder service, high capacity motor starting

applications, are furnace control, and tough capacitor

switching jobs. ALL THREE PHASES are switched

simultaneously—eliminating any possibility of "single

phasing" the load due to switching. Booster cylinders

provide quick low current interruption—magne-blast

blowout coils assure super-fast high-current interruption.

Seldom needs maintenance
Most causes for maintenance have been eliminated or
reduced in G-E magne-blast breakers. Products of are

interruption cannot fali on the contaets because the are

chute is located horizontally to the rear of contaets. Box
barrier, which is not open at top, helps protect are

chutes. Operating mechanism is protected by steel cover.

Interrupting characteristics of are chutes actually

improve with age. The are is magnetically stretched to

extinction in AIR—eliminating oil maintenance
problems.

Easy to inspect
Ali parts of G-E magne-blast breakers are readily

accessible for inspection and maintenance. Contaets
can be inspected without removing are chutes. Light-

weight box barrier slides off for easy inspection of are

chutes. Operating mechanism is located outside and in

front of breaker—can be reached without removing
breaker from housing. Although normal G-E recom-
mendations are for inspection and maintenance once a

year, many users find inspection every two or three years
is adequate for their needs.

Designed for greater safety
Low center of gravity of G-E breakers makes them
practically impossible to tip over accidentally

—

reducing this common hazard of breaker handling.
Compare the low center of gravity (at left) with that

of any other breaker on the market. And for greater

operating safety—service-proved Self-X insulation,
which will not support combustion, provides better

built-in fire protection for breakers in case of trouble.

Apparatus Dept., 212 King St. W., Toronto, Ont.

GENERAL ELECTRIC

SWITCHGEAR
AAD-81501

CANADIAN GENERAL ELECTRIC COMPANY LIMITED
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MORE OF THE G AR LO C K

òee
HOW
SILICONE

AT -70° F
AND
+450F

GARLOCK SILICONE
RUBBER PRODUCTS

remain flexible at both high and low

temperatures . . . ideal for gasketing on
electrical and steam appliances,

automotive and aircraft products.

Won't stick to metal at high temperatures, either. And,

silicone has no odor or taste, will not contaminate or corrode

adjacent parts. Let us know your requirements. Garlock is

equipped to handle even the most difficult thin wall extrusions.

Extrusions and molded parts of Silicone Rubber are only

part of "The Garlock 2,000" . . . two thousand different

styles of packings, gaskets, and seals to meet ali your

needs. It's the only complete line . . . it's one reason you
get unbiased recommendations from your Garlock repre-

sentative. Cali him today or write for Folder AD-147.

THE GARLOCK PACKING COMPANY
OF CANADA LTD.

General Offices: Toronto, Ont.
Branch Offices: Hamilton, Montreal, Winnipeg, Calgary, Vancouver

Packings, Gaskets, OU Seals, Mechanical Seals,

Rubber Expansion Joints

• ment, working at Shawinigan Falis, Que.
Mr. Pittuck is a 1951 graduate of Mc-

Gill University with a civil engineering

degree.

George Bird, jr.E.l.c, formerly of Re-
gina, Sask., has been transferred to

Toronto by the Canadian Bitumuls
Company. With the company since 1951,

he was named district manager of the

Prairie Provinces district in 1954.

He is a 1949 graduate in civil engi-

neering from the University of Toronto.

George R. W. Bliss, jr.E.i.c, who grad-

uated from the University of New
Brunswick, class of 1954, in civil engi-

neering, now works for the New Bruns-
wick Electric Power Commission design
department in Fredericton.

Paul Vilim, jr.E.i.c, has joined the staff

of the Atomic Energy of Canada, Ltd.,

in the engineering services division, at

Chalk River. He is a graduate of the

University of Manitoba in mechanical
engineering, class of 1953, and has been
emnloyed by the Hydro Electric Power
Commission of Ontário, in the R. L.
Hearn generating station at Toronto.

William Yukish, jr.E.l.c., has accepted
a position with_ the Foundation Com-
pany of Canada, project department, in

Montreal.
In 1953 he was with the general engi-

neering department of International
Petroleum Company in Talara, Peru;
and has also been associated with Mc-
Kay and Cocker Construction Ltd., in

London, Ont.
Mr. Yukish is a 1950 graduate in civil

engineering from the University of

Toronto.

John Q. Davidson, Jr.E.l.c, is with
Fraser Companies Ltd., New Castle,

N.B.
Previously with the firm at Edmund-

ston, he is a graduate of the University
of New Brunswick, class of '53.

H. T. Abbott, jr.E.l.c, has joined Bruns-
wick Balke Collender Company in Tor-
onto, as a plastics engineer.

Project engineer with General Motors
Diesel Ltd., in London, Ont., in 1955.

he is a graduate of the University of

Manitoba where he graduated with a

B.Sc. degree in electrical engineering ia

1950.

W. G. Dólman, jr.E.l.c, is with the

Fort William Hydro Electric Commis-
sion, Fort William, Ont.
He was formerly city engineer at

Selkirk, Man., and Fort Francis, Ont..

and holds a B.Sc. degree in electrical

engineering. Mr. Dólman graduated
from the University of Manitoba, class

of 1950.

G. A. Patterson, Jr.E.l.c, is resident

engineer with the Bailey Meter Com-
pany Limited, in Regina, Sask.
A graduate of the University of Sas-

katchewan, class of 1948, with a B.Sc.

degree in mechanical engineering, he
8pent a year instructing at the univer-
sity. In 1950, he joined the Bailey
Meter Company Limited, and has work-
ed as sales service engineer in Regina
and Winnipeg.
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SIPOREX
PARTITION WALLS

Reinforced "SIPOREX" paneis of

various thicknesses and lengths are ideally suited

for interior partitions. These precast, cellular concrete

paneis permit rapid construction and their dimensional

accuracy permits the use of paint or thin piaster fínishes

SIPOREX" partition walls are vermin-proof, rot-proof,

fireproof and provide a highly effective sound barrier.

Complete information is available from any

f the offices of SIPOREX LIMITED

Left: square edge paneis

ready for plastering.

Righf: (hamfered edge paneis

requiring only painting.

>«S'<'*r*d Irod» mark of

Dominion Tor 4 Chtmical Ce.

Ud. d»noMng IMr aufocfovxJ,

lightwighl c#Mv/or concreto. SIPOREX
LIMITED

DhUon of Dominion Tar A Chomhal Co. Ltd.

Manufacturara of "SIPOREX" roof, floor and
wall tlabt; partition panelt and matonry

unir».

640 CATHCART ST

MONTREAL, QUE.

Toronto Offícm:

26 Hollinger Road.

Quobec City Offíem:

13 Placo d*Algulllon
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FOR DROP-TIGHT SHUT-OFF

AND ABRASION RESISTANCE

R-S Rubber-Seated Butterfly Valves give 100%

effective shut-off with 125-pound pressure drop.

Wedge-type action of the vane against the tough

flexible rubber seat gives positive closure even around

the shaft bosses. The special composition of rubber

and other materiais gives long life and resistance

to wear caused by the flow of materiais.

Use of R-S Butterfly Valves in place of conventional

gate valves will give far more compact piping

layout. This can mean substantial savings in the

initial building cost. To get full information on the

complete line of R-S Butterfly Valves,

SMS Ball Valves and Rotovalves, contact

S. Morgan Smith, Canada, Limited,

330 Bay Street, Toronto 1, Canada

S. MORGAN SMITH
CANADA

AFFILIATED WITH S. MORGAN SMITH CO.. YORK, PA.. U. S. A.
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A. M. Syme, jr.E.i.c, has joined the
staff of Imperial Oil Ltd., Edmonton,
Alta."

He lias, until recently, been employ-
ed with the Hudson Bay. exploration and
development company at Kluane Lake,
Yukon Territory.
Mr. Syme, a graduate of McGill Uni-

versity obtained his B.Eng. degree in

mining engineering in 1950, and his

M.Sc. degree in geology the following
year.

W. Kruchowski, Jr.E.i.c, has become a

member of the distribution engineering
branch of the Quebec Hydro-Electrie
Commission in Montreal.
Formerly design engineer with the

Foundation Engineering Ltd., in Tor-
onto, he has, since 1954, been with the

Regina, firm of Stock, Ramsey and
Associates.

He graduated from McGill Univer-
sity in electrical engineering, class of

1950.

Jean Bourassa, ji.k.i.c, has accepted

a position with the City of Sherbrooke.
Que., in the gas and electricity depart-
ment.
Mr. Bourassa graduated from the

Ecole Polytechnique in 1949, has been
associated with the Montreal Tramways
Company and in 1955 was on the engi-

neering staff of Beauharnois Light, Heat
and Power Company.

Donald J. Kee, S.E.I.C., who graduated
from the University of Toronto last

year with a B.A.Sc, degree in civil

engineering, is with the Ellis Construe-
tion Company Ltd., in Marathon, Ont.

Richard H. P. Tims, 8.E.I.C., is working
for Northwest Industries Ltd., Edmon-
ton, as a designing draftsman. He was,

in 1950. aircraft draftsman with A. V.

Roe (Can.) Ltd., in Toronto.

Michel Larochelle, s.k.i.c, who grad-

uated in civil engineering from Lava]
University in 1955 is employed as

divisional engineer with the Department
of Agriculture, drainage service, Prov-
ince of Quebec.

Charles R. MacFadyen, s.k.i.c. a 1955

graduate in civil engineering from the
University of Saskatchewan is with the

Bell Telephone Company at Dawson
Creek, B.C.. where he is working in the

company's special contracts division.

W. J. Brice, s.k.i.c. 1955 graduate from
the University of Saskatchewan, with a

B.Sc. degree in mechanical engineering,

is working for Schlumberger Wells Sur-
veying Corporation, Virden. Man.

C.orrection

W. G. Mitchell, M.E.I.C

ln the March issue of the Juurnal
it was erroneously stated that Mr.
W. G. Mitchell «aí once profession-

ally associated with Dominion
Bridge Company. The Joiíriml
wishes to convey the fact that he
joined lhe Canadian Bridge Com-
pany in 1929 and has remained
with the company.
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Activities of the Forty-seven Branches of the Institute

and

abstracts of papers presented at their meetings

Belleville

J. A. Grant, m.e.i.c.,

Secretary-Treasurer

Animal Meeting

The annual meeting of the Belleville

Branch was held on April 9, 1956, at the

Masonic Temple and 24 members at-

tended.
The chairman called on the secretary-

treasurer to read the minutes of the

previous annual meeting which was held

on April 18, 1955. It was moved by C
R. Whittemore and seconded by G. A
M. Bradford that the minutes be

adopted as read.

Year Is Revieived

Mr. Lusk then outlined the activities

of the past year including such subjects

as the Business Administration Course
just completed, the B.C.I.V.S. and
Quinte High School scholarships, the

Branch Newsletter, the Presidenfs visit

to Peterborough which was attended

by several Belleville members and their

wives, the Committee on Confederation
and the Committee on the Admittance
of Science Graduates. He outlined the

purposes of the Engineering Institute of

Canada and reeommended that members
keep these in mind.
The membership and financial reports

were presented by the secretary-treas-

urer. It was moved by S. Sillitoe and
.seconded by G. B. Thompson that the

reports be accepted.

The possibility of visite to the General

Motors Plant at Oshawa and the St.

Lawrence Power Project were discussed.

The meeting was advised by Mr. Down-
man that due to the recent strike, plant

tours of the General Motors Plant would
not be possible until well on into the

summer. It was reeommended by Mr.
Lusk that a visit to the St. Lawrence
Power Project be deferred until the fali

at which time the work would be ad-

vaneed to the stage where a tour would
be of greatest interest.

The possibility of changing the meet-
ing time from 8.00 to 8.30 was discussed

and it was decided that the present

meeting time of 8.00 p.m. was prefer-

able. C. R. Whittemore of Deloro point-

ed out the current shortage of engineers
and urged that ali members encourage
high school students to enter the engi-
neering field whenever the opportunky
arose.

New Officers

The slate of officers for the coming
year was presented by the chairman on
behalf of the Nominating Committee
as follows: A. D. Janitsch, chairman;
J. A. Grant, vice-chairman; W. C.
Benger, T. J. McQuaid and W. L.

Canniff, committee members for a two-
year term ; A. E. Argue, E. Flinn and
B. H. Downman, committee members
completing a two-year term.

After calling for nominations from the

floor, it was moved by G. A. M. Brad-

ford and seconded by G. B. Thompson
that the nominations for chairman be
closed. The motion was carried and A.
D. Janitsch was declared chairman by
acclamation.

It was moved by W. C. Benger and
seconded by B. H. C. Downman that
nominations be closed for office of vice-

chairman. The motion was carried and
J. A. Grant elected vice-chairman.

It was moved by W. Sweet and sec-

onded by S. Sillitoe that nominations
for the three lst-year committee mem-
bers be closed. The motion was carried

and Messrs. Benger, McQuaid and Can-
niff declared elected by acclamation.

The new officers were installed and
the chairman, Mr. Janitsch, expressed
his thanks for the confidence placed in

him by the Belleville Branch. Mr.
Janitsch advised that a new secretary-
treasurer would be appointed by the new
executive committee as soon as possible

to replace J. A. Grant who now becomes
vice-chairman.

Pipeline Film

A film was shown on the fabrication
and laying of the pipeline between Eng-
land and France during World War II

for the supply of oil fuel to the invading
forces.

The meeting was adjourned at 9.30

p.m.

Hamilton

A. F. Barnard, jr.E.i.c.,

Secretary-Treasurer

R. R. Packer, jr.E.i.c,

Branch News Editor

Students' and Juniors' Papers Night

Three papers were presented at the

annual Students' and Juniors' Papers
Night by W. A. Pieczonka, J. H. West-
away, and W. A. H. Filer.

At a luncheon at Wallaceburg, Ont., on March 8, 1956, left to right, seated,
William Joyce of the Wallaceburg Brass Company and Wallaceburg Singer Ltd.,
and J. S. Bulmer, of Dominion Die Casting Ltd.; standing, J. L. Fraser, of the
Wallaceburg Brass Company; N. J. Southern, of Dura Chrome Ltd., H. B. R.
Craig, consulting engineer, and L. F. Grant, Institute field secretary.
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Nuclear Propulsion

Mr. Pieczonka addressed the meeting

on "Nuclear Propulsion", as it applied

to aircraít. He described three methods
used, showing the superiority of the

turbo j et over the turboprop and the

ramjet. The greatest advantage in design

is long range, while the biggest dis-

advantage is shielding the reactor. In

a mathematical study to determine the

power requirements of a bomber similar

to the B-47, it is necessary first to know
the size of the reactor. From this, the

amount of radiation may be calculated

to determine the amount of shielding

required. In this case it was found that

64 tons of lead would be needed.

Other problems connected with nu-

clear powered aircraft are those of

structural and landing changes due to

increased weight, radiation dangers in

the event of a crash, and difficulty in

controlling the reactor. These are offset,

on the other hand, by extreme long

range, low operating cost, and high alti-

tude possibilities.

Mr. Pieczonka mentioned the fact that

two submarines using nuclear propul-

sion have been built, and that the ap-

plication of nuclear propulsion to loco-

motives is quite likely. The need here,

however, is for a more efficient unit,

he said.

Installing a Vertical Generator

J. H. Westaway presented the second
paper on "The Installation of a Vertical

Generator", in which he pointed out that

there are two main types of vertical

waterwheel generators: the conventional

type with the thrust bearings above the

rotor, and the umbrella type with the

bearings below the rotor.

He then described the method of

levelling the low bracket with a pre-

cision levei. By using wire attached to

a heavy weight suspended in oil, the
parts are plumbed; the stator is then
positioned; and sometimes the laminated
core is stacked in the field. A.n ex-

perienced crew then winds the stator in

the field, and the rotor, consisting of

shaft, spider and rim, is then assembled.
The polés are attached to the rim, and
the stator is made ready to receive the
rotor. The brakes that stop the rotor

also serve as jacks. As the rotor is

being lowered, the stator is protected
by wood blocks held by a number of

men.
Most waterwheel generators use

Kingsbury type thrust bearings in which
a wedge of oil above the pivoted shoe
supports the load. There are various
methods for loading the shoes equally:
strain gauges may be used, and the
average difference between load and no
load may be measured with a dial gauge
at several points.

After the shaft is checked for runout,
the remaining components, such as the
guide bearings, exciter, collector rings,

and air coolers are assembled. The gen-
erator is then checked to prove that it

is mechanically sound by driving it

without electrical connections. To dry
out the stator, the main leads are

shorted, and the generator is run with
the temperature controlled by varying
the field current. Stator windings are

tested with a voltage of 20,000 applied
to each phase for one minute.

Mr. Westaway concluded his talk by
summing up the advances made in

waterwheel generator design through the

years.

Why Professional Development?

W. A. H. Filer presented the third

paper on "Why Professional Develop-
ment?". He approached his subject by
asking how much an employer could
buy with $250,000, which is the amount
paid to an engineer during his 30 years

of service. This question pointed to the

fact that the best way to ensure an
employer a good return on his invest-

ment is the training of the young
engineer.

Professional Development programs
have been initiated because of the recog-
nized need for post-graduate training

of engineers, Mr. Filer said. Two spheres
of influence affecting the engineer are

those of industry and engineering socie-

ties.

Engineering societies do their part in

assisting the young engineer to develop
into a well-rounded professional man.

SPECI ALI ST S IN:

Restoration and repairs of concrete struc-

tures by "Gunite" and other processes.

Gun applied refractories.

Soil Investigations and Engineering, Geo-

physical Surveys. Chemical and Cementi-

tious Consolidation of both sub-grades

and structures by pressure grouting.

Sale, supply and erection of Butler pre-

engineered steel buildings.

Sale and supply of ali refractory mate-

riais and contractors for any refractory

installations.

Your inquiries are assured of our prompi attention.

Head Office: 180 Vallee St., Montreal, P.Q. - UN. 6-7632

Toronto: 402 Old Weston Road - RO. 2-7581

Quebec: 40 St. Paul Street — 5-6543
Halifax: 135 Lower Water Street - 3-7381

of getting equipment

when you want it,

as you want it.

225— PHOSPHATED STEEL .080" x 2.25" x 1.5"

ALUMINUM ALLOY .092" x 2.25" x 1.5"

Immediate delivery

from stocks across

Canada. For literature?

FREE SAMPLE and
name of your
nearest distributor,

write to ^ ioo" x 3i

DEXI0N (CANADA) LIMITED, P.O. BOX 114, WESTON, ONT.
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The Engineeriug Council for Profession-

al Development, sponsored by engineer-
ing groups in Canada and the United
States, studied the problems coufronting
the young engineer and issued the

Monteith Report in 1950. This Report
indicatcd that industry should contri-

bute to the engineer's technical train-

ing, orientating him in industry, in his

profession, and in community affairs.

The United States has in operation
only one Professional Development
course at the University of Cincinnati.
Canada, under the sponsorship of the
Engineeríng Institute, has in operation
as many as 20 programs. That which
is in progress in Hamilton was begun
in 1951.

Professional Development is based on
a liberal education. Flexibility is the
keynote of the Hamilton program which
is planned for the 150 members of the
group, the directorate suggesting the
basic outline only.

While technical competence is neces-

sary, said Mr. Filer, it is not a sufficient

condition in itself for becoming a Pro-
fessional engineer.
When the judges of the papers, H. E.

Archibald, F. E. Milne, and W. Whetan,
adjourned to make their decision, Chair-
man J. J. Kelly welcomed to the meet-
ing the pre-engineering students of Mc-

Master University. Prizes were after-

wards presented as follows: J. H. West-
away, first; W. A. Pieczonka, second;
and W. A. H. Filer, third.

A.I.E.E.-EJ.C. Joint Meeting

The Hamilton Branch has over a per-

iod of years shared a joint meeting
annually with the Hamilton Section of

the American Institute of Electrical

Engineers. This years meeting, held on
April 5, 195<5, in the Westinghouse Audi-
torium, included also the Toronto Sec-
tion of the AJ.E.E.

Dr. J. A. Hutchcson Is Speaker

J. P. Skillen, chairman of the Hamil-
ton Section, A.I.E.E. as chairman for

the evening, asked J. J. Kelly, Hamil-
ton Branch E.I.C., chairman and Pro-
fessor G. F. Tracey of the Toronto
Section of the A.I.E.E. to make an-
nouncements for their respective groups.
He called on J. W. Kerr of Canadian
Westinghouse to introduce the speaker,
Dr. J. A. Hutcheson.

Lethbridge

R. D. Hall,
Secretary-Treasurer

Visit To Great Falis, Montana
On April 21, a joint meeting was held

with the North Central Branch, Mon-
tana Section of the American Society of
Civil Engineers. Apprpximately 40 mem-
bers of the Branch and their wives join-

ed the Montana Section A.S.C.E. for a
combined field trip to the Malmstrom
Airforce Base and tour of storm sewer
installations. This was followed by a

dinner meeting and dance at the Mea-
dowlark Country Club, Great Falis.

Mayor Conklin Greets Guests

Registration was held from 12.30 to

1.30 p.m., after which Mayor Russel
Conklin welcomed the Canadian visitors

and delegates from other parts of Mon-
tana. Delegates were then briefed by
Harry A. Balmer on construction in pro-

gress at the base and on the layout
and operation of this large field.

During the tour of the base, the guests

toured a large cold storage plant, per-

manent type masonry barracks builbUngs

and a theatre, ali under construction.

Next they toured some portions of the

city's 5 million-dollar storm sewer and
paving projeets. Upon returning to the

Country Club, W. Wendland, chief resi-

dent engineer for Hoskins and Associ-

ates, consulting engineers for the city,

explained details of the multi-million

dollar projeets.

At 6.30 p.m. the ladies joined the

group for a "get acquainted" social hour.

Dr. E. W. Shilling Is Speaker

Dr. E. W. Shilling, Dean of the Col-

lege of Engineering at Montana State

College, Bozeman, was the featured

speaker at the banquet. The title of his

address was "Engineering Yesterday,

Today and Tomorrow". Leyland J.
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At Canadian Porcelain, ali suspension type insulators take a

ride on the mechanical and electrical testing machine, and it's

no joy ride for failures. The machine was developed to simulate

actual operating conditions met by suspension insulators, in

order to electrically test while under routine mechanical load.

A trio of insulators are set up and commence their circular
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Walker was chairman of the meeting
and A. A. Van Teylingen of Havre, was
the toastmaster.

Engineer Training Trends

Dr. Shilling stated that the engineer-
ing curriculum has improved and is

constantly improving. He cited ex-

amples of early engineering courses in

shop and foundry work, pattern and
machine shop training and detailed

draughting. He suggested that the most
important lesson learned from such
training was that when someone was
needed to do this work, a tradesman
and not an engineer should be em-
ployed.
The modern curriculum places less

emphasis on detailed draughting and
shop work and more ©n blueprint read-
ing. English and the other humanities
courses are receiving more attention.

Dr. Shilling stated that many graduate
engineers do not know enough English
to write their reports. Courses formerly
only taught in post graduate work are

now being taught to undergraduates and
courses are becoming more technical.

More stress on mathematics is needed
to enable high school graduates to enter

schools of engineering.

Extended Courses

For the future Dr. ShiJling predicted
a five-year course for engineers, and fur-

ther specialization. This will lead to

more graduate work, research and devel-

opment. Since many are fathers upon
graduation, Dr. Shilling cautioned
against prolonging courses to the extent
that graduates will be grandfathers.

Following the banquet, a very enjoy-
able dance was held in the Meadowlark
(Jountry Club.

J. A. Haberman, chairman of the
Lethbridge Branch headed the Canadian
delegation. Leyland Walker and E. J.

Axllne of Great Falis were in charge of

arrangements for the American Society
of Civil Engineers.

Mr. Kerr related that Dr. Hutche-
son's interest in electrical work was
evident at 18 years of age when he
operated his own radio repair shop. This
business was so successful that he was
able to help himself through college. In
1926 he entered the student training

program of Westinghouse Electric Cor-
poration, specializing in radio engineer-
ing. He was appointed manager of radio
engineering in 1940 and three years later

became assistant director of the West-
inghouse Research Laboratories. In this

capacity he attended the atomic bomb
tests at Bikini as a civilian observer. Dr.
Hutcheson became director in 1948 and
the next year, vice-president of the
Laboratories. He has been vice-presi-

dent in charge of engineering of the
Westinghouse Electric Corporation in

Pittsburg since 1955, and was therefore
able to speak with authority on the
subject of ''Research in the Electrical

Industry".

Early Experiments

Dr. Hutcheson traced the develop-
ment of the electrical industry from the

early experiments in 1799 of Galvani,
the biologist, who experimented with
frog's muscles and by means of the
leyden jar found what is now known as
electricity. During the period 1800 to
1830 such great scientists as Volta, Ohm,
Ampere and Faraday discovered the
fundamentais which íorm the basis of
electricity. These men did research but,
in. many instances, they did nothing to

apply this knowledge.

Through the fifty-year period, 1830
to 1880, the inventors were busy apply-
ing the fundamental concepts of the
scientists. The inventor was described
as a "lazy engineer" since he was in-

terested in applying the fundamentais
with the least amount of effort. Motors,
batteries and electric locomotives were
some of the manifestations of the in-

ventors work. The first electric lamp
was produced in 1878.

The third significant step in the devel-
opment of this industry was the advent
of the promoters, business men who
were desirous of setting up companies
to produce electricity first and then elec-

trical products. Electricity for lighting

was the first application of this new
phenomenon which introduced the dif-

ficulty of transmitting direct current
profitably. So it was that alternating

current came into being with the neces-
sity for transformers. This history form.-;

the background which clearly indicates

the prime importance of research.

Research Laboratories

Research is essentially fche process of

lowering the degree of empiricism by
producing new scientific knowledge. The

Pointing the way to high-level filtration

Filtration in depth by the use of felt fabric elements, cleanable

elements where necessary, long life and foolproof operation

—

these are some of the reasons why VOKES filters have been so

successful in combating the menace of harmful abrasive particles in

fuel, lubricating oil and air.
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VOKES (CANADA) LTD. 3801 DUNDAS STREET WEST, TORONTO. Tel. ROGER 2-7569. A Subsidiary of lhe World Wide VOKES Organisation
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and contractors of one of Canada's first conventional type

ethylene recovery plants, Canadian Kellogg, now offer a unique

process for the manufacture of ethylene that holds many
advantages over conventional systems and guarantees optimum
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results of this process have been marked by excellent yields of
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value of research is demonstrated in

two common products. In 1909 a 60-watt
light bulb cost $1.29 to produce. Today
the cost is one-tenth, or 12.9c. At the
same time the life of the bulb has been
extended through research on the tung-
sten element. It was found that the
evaporation of the tungsten caused the
bulb to blacken. Instead of creating
an absolute vacuum in the bulb, some
air was left inside, thus reducing the
evaporation. A second example is the
steam turbine where the emciency has
doubled through a study of the action
of the materiais.

Research is being carried on today by
universities and industrial laboratories.
Initially the universities did ali the re-

search and the industrial laboratories
applied it, but industry has come to
realize that it must share the respon-
sibility for research.

Fundamental and Applied Research

The Westinghouse Electric Corpora-
tion Laboratories employ about 650
people in Pittsburg. Forty per cent of

the work is devoted to fundamental re-

search, that is toward new knowledge
which has no immediate application.
Such was the nuclear research done in

1936 preparatory to the atomic bomb
On the other hand the remaining effort

is directed towards basic research which

has more immediate uses. Such knowl-
edge would pertain to magnetic, insulat-

ing and structural materiais. In many
instancea research is carried out not for

the prime purpose of finding new ma-
teriais but rather to understand the
existing materiais better.

Competitive Atomic Power
On the subject of atomic power Dr.

Hutcheson stated that atomic energy
would be competitive with existing
sources of power in ten years. As avail-

able supplies of coal and water powei
are exhausted the world will be forced
to turn to this form of energy.
There was a brief question and an-

swer period after which F. E. Milne,
past-chairman of the Hamilton Branch.
expressed the sincere appreciation of

the 300 men present for a most enjoy-
able and stimulating address.

Sudbury

H. M. Whittles, jr.E.i.c,

Secretary-Treasurer

H. F. Coffin, jr.E.I.C,

Branch News Editor

Annual Members' Night

Thursday, April 5, the annual Mem-
bers' Night was held at the Sudbury
Granite Club. The first speaker to

present a paper was Kelvin Sproule
of the research department of Interna-

tional Nickel Compp"'- of Canada Lim-
ited. His subject '

\ ''Atomic Energv
ABC".

Atomic Energy ABC
Mr. Sproule pointed out that atomic

energy is fast becoming a major factor
in both world affairs and in technology,
and that it is the duty of engineers
both as citizens and in their profession
to obtain some understanding of it. As
an aid to understanding the potentiãl-
ities of the atom, the underlying theory
of atomic power was viewed in simple
terms.

Briefly, atomic energy involves split-

ting the nucleus of the atom in contrast
to chemical energy where only the elec-

trons are involved. In a nuclear re-

action, one element changes into an-
other with the conversion of a very
small percentage of the matter into a
very large amount of energy.
A brief outline was also given of the

uses in industry, agriculture and medi-
cine of radioactive isotopes. Examples
mentioned were tracing the use pattern
of phosphorus in plants, thickness gauges
in the rolling of steel, and câncer treat-

ment.

4 New Mine
The second member to present a paper

was George Charlap of Faleonbridge
Nickel Mines whose topic was "Some
Problems Encountered in Starting up
a New Mine".
Apart from the size, shape and depth

of orebody at least partially determined
by the geologists through diamond drill-

ing, there are still the problems of

financing, finding the best method of

treating the ores, and deciding the

HORTON STORAGE TANKS LINK REFINERY TO CONSUMER
Typical of Horton equipment serving the petroleum

industry in ali phases of its complex operation, are

these A.P.I., flat bottom, cone roof storage tanks.

For years, Horton processing and storage equip-

ment has helped the petroleum industry meet the

ever-growing demand for its products.

MORTON 5628

WORKS LIMITED
CALGARY TORONTO MONTREAL
MA I N OFFICE AND PLANT FORT ERIE ONTÁRIOWESTERN PLANT • LETHBRIDGE ALBERTA
AGENTS . GORDON RUSSELL LTO VANCOUVER « MUMFORO MEOLAND LTO WinniPEO

Located at the marketing terminal of

Imperial Oil at London, Ontário —
along side the pipeline terminal of

Imperial Oil running from Sarnia to

Toronto — these storage tanks are a

vital link in the oil industry of

Canada. Six tanks in ali were in-

stalled by Horton — ranging in size

to 67,000 bbls. capacity — and store

gasoline, furnace fuel, stove oil and
related petroleum products.
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can move it overland

KING can build the trailer

to do your job

Top: The KING 84tSW, one of

Canada's largest low bed semitrail-

ers, built for hauling transformers

at Kitimat. Capacity 110 tons.

Abcve: The KING L82SW, believed

to be the largest trailer ever built

for pulpwood hauling.

reli ut what you wont lo

ul. Whrth.-r it be steel.

<><r- pulpwood, machinery or

bulk loads, KING engineert

vill find the answers and ad-

rise you on the most econom-
cal trailer to do your job

efficiently. KING engineers

ire Canada'* foremost trailer

detign specialists. Cali on

liam whenever you hove a

hauling problem. There's no

sbligation of course!

«ADE IN CANADA
TO mim CANADIAN

CONDITIONS

TRUCK ENGINEERING LIMITED
TORONTO WOODSTOCK MONTREAL
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possible future demand for metais. When
these have been decided upon, a work-
ing force consisting of a planning group,
a field group and correlating or execu-

tive group are set up. The planning
group tries to keep ahead of the field

group with plans, while the correlating

group plans the right job for the right

time. The correlating group also looks
after housing, medicai accounting and
purchasing. The planning and field

groups in turn, are divided into such
departments as geology, mining, mechan-
ical, electrical and engineering.

Principal Requirements

Mr. Charlap then gave a summary of
the principal requirements: access roads,
location of headframe, yard elevation,
supply of electrical power, temporary
quarters close to but away from perman-
ent buildings, type of temporary quar-
ters, services, compressors, type of hoist

and size of shaft. The depth of orebody
fixes the location of crushing station and
depth of shaft. Cables, shaft hardware,
hoists, ventilation equipment and pumps
are some of the items necessary to start

a mine. A railway and mill to process
the ore, have to be considered, also.

Mr. Charlap closed by saying, "With
competent people, co-operation between
the groups and a lot of hard work these
"problems can be licked".

After an extensive question period on
both papers Mr. Sproule and Mr. Char-
lap were thanked by Ted Fletcher.

Toronto

Louis Bresolin, jr.E.i.c,

Secretary-Treasurer

A. C. DAVIDSON, M.E.I.C.,

Branch News Editor

Nuclear Radiation Detection

George Cowper of Atomic Energy of

Canada Limited, Chalk River, spoke on
"The Detection of Nuclear Radiation"
at the Toronto Branch meeting of

March 15. The topic is not a new one,

but Mr. Cowper made it clear that

detection is a very important phase of

nuclear engineering. Accurate and re-

liable detection is essential if nuclear

reactions are to be controlled safely.

Various Melhods
Various methods of detection were dis-

cussed in considerable detail beginning
with chemical analysis, which is rela-

tively crude, and ending with scintilla-

tion counters which are capable cf de-
tecting extraordinarily small amounts of

radiation.

Nuclear radiation possesses the defin-

able characteristic that nuclei of radio-

active materiais are not stable, releasing

charged particles and electromagnetic
radiation. The change in chemical prop-
erties due to the breakdown of the
nucleus in a radioactive element can

be detected by the usual methods of

micro-chemical analysis, and by the
measurement of ionization either by
electroscopes or by gas (geiger) counters.

Humble Mothball Js Used

Differentiating among the kinds of

particles and radiation given off can
best be done by scintillation counters
and by cloud chambers. It was inter-

esting to note that the humble moth-
ball is used in scintillation counting.

Two points were emphasized by Mr.
Cowper; first, the transistor will re-

duce the bulk of counting apparatus;

and second, that the reliability of ali

componente of the detection equipment
must be beyond reproach.

For the uninitiated Mr. Cowper's talk

was very interesting as it removed some
of the mystery connected with nuclear

phenomena, by putting the theoretical

information on a practical basis.

Editor's Note:— Branch News Editor

A. C. Davidson's "spring tonic" for the

Journal staff was much appreciated. We
hope he will not mind the liberties we
take in publishing a part of his letter

covering Toronto news this month and
in sharing with others his enviable good
humour:

. . . You will probably recall that

Robert Benchley was once asked to

write a thesis on the economics of a

certain fisheries treaty which he did

from the standpoint of the fish, much
to the consternation of the professor

who was examining him. I have been
sorely tempted to write the visit to

P
ro.rogress in Water Treatment

with Nationwide Service

Alchem Limited is the
outstanding Canadian
firm in water treat-

ment service in Can-
ada today.

Alchem offers:

• Service to the field by
competent engineers.

• Complete laboratory
services with compre-
hensive reports.

• Engineering studies.

• Specialized chemicals.

If you have a water
treatment problem in

your plant call an
Alchem representa-
tive. Alchem's field

offices are located
across Canada.

ALCHEM LIMITED - Burlington, Ont.
MONCTON MONTREAL TORONTO LONDON SUDBURV
WINNIPEG CALGARY EDMONTON VANCOUVER

R
Interchangeable Barreis Give You

Two Tools in One With The

}amset duo-jobmaster

Now you can set both quarter and three-eighths inch

studs firmly into concrete or structural steel with the

same tool, merely by switching barreis. Speedy, con-

venient and economical, the new Ramset Duo-Job-

master is designed for simple one-hand operation and

is especially useful when working on ladders, scaffolding,

and in tight corners. Write today for free copy of

"Modem Fastening Methods".

RAMSET FASTENERS LIMITED
1 1-15 Loplante Avenue TORONTO, ONT.

See it at our exhibil in the Building

Material Display Centre.
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Westeel Hollow Metal Doors and

Door Frames cannot warp, swell,

stick, splinter or get out of plumb.

Speed and ease of installation

save hours of costly labour. Every frame is

custom-built to your specified size . . . every

door is tailor-made to fit its frame. Both are

flawless in finish. Both are products of Canada's

largest all-Canadian fabricator of architectural

metal products.

For further advantages and details, ask for

Catalogue.

An a/Z-Canac/ían, Canada-wide organization

PRODUCTS LIMITED
MONTREAL • TORONTO • WINNIPEG • REGINA • SASKATOON • CALGARY • EDMONTON • VANCOUVER - Soles Offices ol«> ai

:
H ALIFAX • QUEBEC • O TT AWA
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the Hydro steam plant from the stand-
point of two lumps of coal.

However I have fought back the
temptation as it might oííend the sensi-

bilities of our more staid members.
The draft is appended (draft in the
sense of a written brief and not in the
sense of air for combustion) for your
delectation and exhilaration. This will

do as a spring tonic as I know your
Laboure, like those of the rest of us,

do become burdensome at times. . . .

The following is probably the result

of the reincarnation of the Muse of

Poetiy roosting on my television mast
overnight during a recent flight of wild
fowl northward in the Spring migration.
Therefore, in blank verse after the

manner of W. Shakespeare:

Scene I

Enler two lumps of coal on a moving
belt.

lst Lump:
Hola comrade

!

We meet again
Far from Pluto's regions.

2nd lump:

Ave, 'tis on a mission of great import
That we go into the outer world.
Word comes to dark Erebus' dominions
Telling that some witless wight
Is cold because his electric

Blanket is wattless.

We are to give up our energy
In one brief flash so that
He may be warm'd.

lst Lump:
Hold! Crowd not upon me so!

'Tis dark here in this great cavern.
Our friends press down upon
Us and ali is gloom;
Slowly we descend
Into the bowels of some great machine
Which roars and rends,

Shaking us till our very moleeules
Rattle apart.

Up we go again
Wafted on by some hot hurricane
Which carries us to a doom
Like that of the three

Who defied the great King of Babylon

;

Were roasted yet did not die.

We, too, will burn but
Yet will live, yea,
We change to other form
And slowly sink to a place

From which none do return.
Farewell

!

Exeunt two well sintered clinkers.

Scene II

(This could be a bit of byplay between
two drops of water as they pass through
the Rankine cycle, but I fee! the Muse
has a clearance from flight control and
is off to Churchill, Man. and points
North.
This might even inspire a recitative

aria between two singers: a coloratura
soprano and a basso profundo, the one
representing the passage of steam
through the nozzles at the high pres-

sure end of the turbine, and the other,

the ponderous rumblings of the genera-
tor. But this is beyond me: the blank
verse effort preceding, and not very
well metred at that, is about ali I

can manage.)

Generating Stalion Tour
The meeting of April 5 took the

form of a plant visit to the Richard
L. Hearn Generating Station on the
Toronto waterfront. Plant visits are al-

ways a popular feature of the Toronto
Branch meeting schedule, and this one
was no exception as there were at least

150 members in the tour. The Ontário
Hydro arranged the tour with one guide
for every ten sightseers, and supplied
coffee and doughnuts at the end of

the two-hour trip. The small parties

together with the congenial guides made
the visit a memorable one.

Steam generating plants have been
thought of by Canadian engineers as

standby equipment for emergencies
when hydro electric equipment breaks
down. It was brought forcefully home
that the generators of the Hearn station

were supplying a deficiency of hydro
generating equipment. On the night of

this visit two machines were supplying
load, a third standing by, while the

fourth was stripped for repairs and in-

spection.

Fourth Machine Stripped

The fact that the fourth unit was
taken down made the visit even more
interesting as it was possible to examine
the construction of boiler, turbine, gen-
eral ur and auxiliary equipment in detail.

The whole plant represents the latest,

(hinking in the field of heat power en^i-

neering and shows that the professional

engineers in charge of the operation are

alerl lo trends and forward lookins in

ali that they do.

Quoting statistics of the plant equip-
ment or even saying that the plant is

big conveys little or nothing to the
reader; a visit is probably the most con-
vincing way to demonstrate such faets.

The most important point to be empha-
sized is that the engineers here are
wringing the last available bit of energy
from a lump of coal and that very
soon, much sooner than anyone expeets,
other means of obtaining energy will

have to be employed.
The thanks of ali who went on the

trip are extended to those in the Tor-
onto Branch who arranged the trip and
to those in the Ontário Hydro who acted
as guides and answered questions.

Vancouver

A. D. Cronk, jr.E.i.c,

Secretory-Treasurer

C. H. Maartman, jr.E.i.c,

Branch News Editor

Students' Night

The Vancouver Branch annual Stu-
dents' Night dinner meeting was held in

the University of B.C. Faculty Club
dining room on Tuesday, March 13,

1956. Approximately 80 members and
students attended with each student
sponsored by a member of the Branch.
The program featured a short talk bv

H. N. (Dutch) McPherson entitleil

"Fun out of Living", followed by a com-
petition in the form of three short pres-
entations from the top student speakers
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ADHESIVES

Z)ic? you know that "3M" has

deueloped over 1,000 adhesives

for specialized applications?

These "3M" adhesives have
revolutionized production

methods in almost every
industry. Expensive drilling and
tapping operations and costly

fastenings have been superseded

. . . and a better product
assembled in less time.

PLASTIC
GARDEN HOSE

Did you know that after

25,000 motor vehicles of ali

nzes had run over a length

i 3M's"IRV-0-LITE"
Brand Hose it was still

is good as new?

rougher, higher grade plastics

xtruded with extra care

aroduce a hose that stands

ip to the destructive

ffects of weather and
íandling. Heavier gauge
íittings add extra

issurance of

iurability.

"DO-IT-YOURSELF"

ABRASIVES
Did you know that "3M" uses

5 different minerais, 4 types

of backings and 5 kinds of
bonding materiais in the

manufacture of its sandpaper?

In hardware stores across

Canada you'll see in operation
a plan to help retailer and
customer get more out of

abrasives . . . easier selection of
the right grade of top quality

sandpapers for the home
handyman.

SCÒTCH
SOUND RECORDING

TAPE

Did you know that you can
now put one and a half hours

of recordings on a seven-

inch reel of "SCOTCH"
Brand Magnetic Tape?

With the world's greatest

tape-research organization

developing new techniques
and materiais, "3M"
maintains a clear lead in the
field of sound recording tapes.

Other "3M" contributions to industry

are "SCOTCHLITE" Brand Reflec-

tive Materials,"SCOTCHRAP"Brand
Pipe Insulation and "SCOTCH" Brand
Pressure-Sensitive Tapes for every

requirement.

MINNESOTA MINING & MANUFACTURING

OF CANADA LIMITED

LONDON, CANADA
Off/ces: Holifax Montreal Toronto Winnipeg Saskotoon

Calgary Vancouver

,
Reúdenl So/esmen : Soint John Quebec City Ottawa Hamilton

' • - *tnr*h R«w Boninn Mrwnftlan

MINNESOTA MINING & MANUFACTURING OF CANADA LIMITED,

BOX 757, LONDON, ONT.

Please send latest literature and information :

—

rn "3M" Do-it-yourself
Sandpapers

| |

"3M" Adhesives

ri "SCOTCH" Sound— Recording Tape

] Plastic Extrusions
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selected at the noon hour seminar meet-
ings of the University Student Branch.
The latter talks, organized along the
lines of a toastmaster's meeting with
the Student Branch Vice-Chairman Bill

Taylor in the chair, were light and
amusing. Joe West gave an amusing
dissertation on "The Egg", John Duerk-
sen parodied his favourite game. "Golf".
and Bev Campbell described the ficti-

tious agricultura] industry of "Macaroni
Farming".
Mr. McPherson was introduced by

Wilf Heslop, Branch executive mem-
ber. Bill Millar, Cliff Day and Craig
Clark introduced the three student
speakers. Fred Shrack of the Students'
Branch thanked Mr. McPherson while
Larry Hunt, Shigeo Saimoto and Art
Kempe acknowledged the student talks.

Prize Winners
At the conclusion of the meeting.

Judges Wilf Heslop, Ron Wilkins and
Pete Fratinger announced the winners
of the competition, first prize going to
John Duerksen. second to Joe West and
third to Bev Campbell. Cheques were
presented to each of the student speak-
ers and a further presentation of Stu-
dent Membership Pins was made to

each of the Student Branch officers

;

Eskil Johnson, Bill Taylor, Murray
MacKenzie, Dave Haig and Rod Haefer.

Winnipeg
Electrical Section

G. L. MACDONALD, MJ5.I.C,

News Editor

University Plays Host

The University of Manitoba played
host to the Electrical Section for its

February Meeting.
The Section toured the engineering

buildings and laboratories and saw a

demonstration of an impulse generator,

assembled in the laboratory, with cas-

caded rectifiers producing about 100,000

volts.

J. P. C. McMath Department
Chairman
The University made two announce-

ments of interest to electrical engineers

and to industry in Western Canada.
Dean A. E. MacDonald, of the Elec-
trical Department, announced the ar>
pointment of Prof. J. P. C. McMath.
as chairman of the Electrical Engineer-
ing Department, at the university.

Prof. McMath then announced plans

for the building of a high voltage test-

ing laboratory for the University. A
new building is being built to hou.se

this laboratory, and it is expected that

it will be finished late this year and

equipment installed and ready to oper-
ate sometime in 1957.

High Voltage Testing Bay
The building will include a high volt-

age testing bay, 60 ft. long by 36 ft. wide
by 38 ft. high, to house the high volt-

age impulse generator and provide space
and clearance for the testing of heavy
power apparatus. The clearances pro-
vided in the test bay will permit the
testing of large apparatus to about 2,-

500,000 volts, and the impulse generator
will be capable of producing this volt-

age.

Testing Equipment
In addition to the impulse genera-

tor, equipment will be provided for

steady state d.c. testing to about 440
kilovolts and 50 milliamps., and also

a.c. testing to 250 kilovolts, 60 cycle,

with about 250 kva. capacity.

A section of the laboratory will be
occupied by staff of the Canadian
Standards Association for approval
work, chiefly on electrical apparatus
built in Manitoba, or imported electri-

cal equipment not CS.A. approved else-

where.
It is expected that the facilities pro-

vided by this high voltage testing

laboratory will be unique in Canada at

the present time, and will provide a

very valuable means for training and
research at the university, and for the

electrical industry in Western Canada.

*)

R0UING R0UNQ ÍMWOKLP

BOOTH ROLLING SHUTTERS
Have specially designed best quality steel strip laths

which resist corrosion and make these "Weatherproof"

shutters suitable for ali climates.

Shutters at Large Motor Works
in Canada.

Rolled up overhead they provide maximum unobstruct-

ed floor space. Electrically operared. Extra large shutters

are a specialty.

JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON, ENGLAND

CANADIAN DISTRIBUTORS (EASTERN & MARITIME)

DAVID McGILL & SONS, LIMITED
620 LAGAUCHETIERE STREET WEST, MONTREAL, PHONE: UNiversity 6-3691
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O. B. Brandi Guest Speaker

The Electrical Section held its March
íeeting in the Westinghouse Auditor-

íum. D. B. Brandt, of the General
Electric Company, Schenectady, address-

ed the meeting on the subject, "Plan-
ning for Simplified Relay Application".

Mr. Brandt told the Section that the

tremendous electric system growth
facing the industry and the shortage of

technical manpower will require a new
approach to system relaying.

This can be achieved by the selection

of an overall plan of protection for ali

system components, and the re-use of

this plan whenever a similar component
is added to the system. The plan should
be flexible to accommodate new ideas,

techniques and equipment. This plan
will minimize application effort initially

and provide the greatest flexibility in

modification or additions to a system
to meet load growth. Protective relay-

ing could now be planned ahead because
of advances in relaying equipment and
rhethods, and because of better co-ordin-
ation between system planning and re-

lay engineering.

Advances in Relay Components
Advances in relaying components have

been made along the lines of increased
speed, improved selectivity and greater
freedom from the effect of current
transformer errors. The advances have
resulted from increased knowledge of

the characteristics of system disturb-

ances and system components, and im-
proved relay design and construction.

With increased knowledge of the char-
acteristics of system disturbances, it has
been possible to devise relaying equip-
ment that is capable of distinguishing

between one or more unique characteris-

tics of each type of disturbance. Trans-
former differential reiays, for example.
may be provided with harmonic re-

straint to prevent operation from mag-
netizing inrush by using harmonics in

the magnetizing current. Generator dif-

ferential reiays are provided with means
to prevent false operation resulting

from transient current transformer ratio

errors during externai faults.

A variable per cent slope characteris-

tic is employed which retains the de-
sired sensitivity under full load condi-

tions, but which provides a rapidly in-

creasing percentage restraint for increas-

ing externai fault current magnitudes.
This increasing restraint characteristic is

put under directional control, restraint

being permitted to exist onlj' when the

fault current flows from the generator
into the system. This overcomes the
hazard of failure to operate when the

system supplies high current to a gener-
ator fault. This feature is known as
product restraint.

High Speed Voltage Relay

The development of a high speed
voltage relay has greatly simplified bus
differential relaying using bushing cur-

rent transformers. Directional compari-
son relaying for transmission lines, using
carrier current pilot or micro wave pilot

and distance reiays, both phase and
ground, for protection of sub-transmis-
sion lines, are well suited for standard-
ization.

Standard Relay

An example of standardized relay
application was discussed for a unit
type generating station, where the gen-
erator, main power transformer and
station service transformer are solidly

connected, and the station expands by
adding additional units. In this case,

the generator is protected by product
restraint differential reiays. The main
p o w e r transformer and the station

service transformer are protected by
harmonic restraint percentage differen-

tial reiays, and the station service trans-

former zone includes the low side circuit

breaker. The high voltage switchgear
and station service low voltage switch-

gear have differential protection, in the
former using bushing current transfor-

mers, and in the latter, current trans-

formers in the metal-clad switchgear.

Proper Relay Selection

A plan for selecting proper reiays will

bring about better electrical service at

a reduced cost because the expensive
system studies and relay readjustment
to obtain adequate protection are re-

duced. Each utility should establish

what is considered the proper standard
reiays for ali components of the electri-

cal system. These reiays should reflect

the best practice of the day and should
be kept up to date as new reiays and
new methods are evolved.

500,000 GALL0N WATER

STORAGE TANK AT

KIMBERLY, B.C.

One of the many large installations by Pacific
Coast Pipe Co. the Kimberley tank measures 73'

6" in diameter and is 20' 0" high.

For full information on this as well as the full

range of "Pacpipe" installations write for our
new illustrated catalogue No. 54—"Wood Stave

Pipe and Tanks".

pacpipe
WOOD PIPE 8c TANKS

THE ENGINEERING JOURNAL May, 1956 705 (79)



Additions to the Institute Library

Reviews — Book Notes — Abstracts

BOOK REVIEW

Proceedings of the International con-
ference on the peaceful uses of
atomic energy, v.3, Power reactors.
New York, United Nations, Toronto,
Rverson, 1956. 389pp., illus.. $7.50

(U.S.).

The International Conference on the
Peaceful Uses of Atomic Energy held in

Geneva in August 1955 was the first inter-

national meeting on the subject. Con-
sequently, the information contained in

the more than one thousand papers pre-

sented there, and the discussions the
papers provoked, constitute the most
important and up-to-date collection of

material available.

The United Nations is publishing the
complete text of the Proceedings in

sixteen volumes. The first of these to

appear, Volume III, is entitled Power
Reactors. It contains thirty papers pre-

sented at Geneva, together with a verbatim
record of the discussions which took place

at the six sessions.

The first two sections, comprising five

papers, deal with fuel cycles and experience
to date with nuclear power plants, includ-

ing a description of the 5,000 kw. nuclear
power station which has been operating in

the U.S.S.R. for over a year.

*Book notes marked by an asterisk have
been provided through the courtesy of

the Engineering Societies Library in New
York.

*Aircraft gas turbines. C. W. Smith.
New York, Wiley, 1956. 448pp., diagrs.,

$8.75.

The aim of this book is to provide for

engineers a well-rounded picture of the

aircraft gas turbine power plant, with
somewhat greater emphasis on the theore-

tical aspects than on mechanical and
structural details. The Brayton and other

gas turbine cycles, theory of flow in ducts,

nozzles, and diffusers, and the design of

components are fully treated. Selected

There are descriptions of the reactors

for power production which were being
designed when the conference took place,

and of the power reactor prototypes which
were in operation or under construction
last August.
Four papers from France describe

primarily gas-cooled reactors; the seven
papers from the United States deal with a
variety of reactors; the Dutch papers
consider reactors designed to use suspen-
sion of radium particles as fuel; the
Russian paper describes a boiling homo-
genous reactor, and there is also a descrip-

tion of the project for a fast breeder
reactor to be built at Dounreay in Scot-
land.

Included in the volume is a catalogue of

existing and planned nuclear reactors

which was prepared especially for the
Geneva Conference.
The other fifteen volumes to be publish-

ed in this series will cover the world's
energy requirements and the role of nuclear
power; various aspects of reactor design;

geology of uranium and thorium; the
effects of radiation; radioactive isotopes,

etc. These sixteen volumes will provide
the most valuable reference work on
atomic energy which is likely to appear
for many years.

S. C.

problems of stresses, materiais, per-
formance, and installation are also dis-

cussed. The book contains sufficient

aerodynamic and thermodynamic theory
for full understanding of the contents
without recourse to other texts.

The analytical theory of heat. Joseph
Fourier. New York, Dover, 1955
[c.1878]. 466pp., $1.95.

This classic work covers radiant heat,

cause and reflection of heat rays, com-
munication between internai molecules,

uniform and linear movement of heat,

heating of closed spaces, movement of

heat in a ring, solid sphere, solid prism,

and solid cube, use of trigonometric series

in the heat theory, and propagat'on of
heat in an infinite rectangular solid, etc.

Boiler house and power station chem-
istry, 3rd ed. Wilfrid Francis. Toronto,
Macmillan, 1955. 348pp., diagrs., $10.00.

The main object of this book is to
provide an account of the chemical
considerations involved in the com-
bustion of coal and in the generation of

electricity. In this edition, a description
has been included of the properties and
preparation of alternative fuels, with
methods for the rapid calculation of com-
bustion engineering data relating to them.

Besides the chapters dealing with these
two main subjects there are sections on
boiler availability, methods for the clean-
ing of boilers, and methods for the
analysis of fly ash from boiler flues and
passes.

The appendix includes conversion fac-

tors, abridged Callendar steam tables, and
a comparison between standard sieves.

Book of ASTM standards, 1955, in-
cluding tentatives. Philadelphia,
American society for testing materiais,

1955. 7v. $84.00 per set.

This is the largest book of standards to

date, containing some 2,150 standard
specifications, tests. and definitions for

materiais. Each of the seven parts covers
a certain area or group of áreas of ma-
teriais, and standards of a general nature
appear in several parts.

The division by volumes is as follows:

ferrous metais; non-ferrous metais; cement,
concrete, ceramics, thermal insulation,

road materiais, waterproofing and soils;

paint, naval stores, wood cellulose, wax
polishes, sandwich building constructions

;

fuels, petroleum, aromatic hydrocarbons,
and engine antifreezes; electrical insula-

tion, electronic materiais, plastics and
rubber; textiles, soap, water, paper, adhe-
sives, and shipping containers.

Each part is complete with a detailed

subject index and a list of standards in

numerical order. To keep the book up to

date, supplements to each part will be
issued late in 1956 and 1957.

Champs de vecteurs et de tenseurs.
Edmond Bauer. Paris, Masson, 1955.

204pp., 2200fr.

The author of this work, a physicist,

has tried to present the subject of vectors

and tensors in a way which will be useful

to mathematicians as well as to those in

his own field.

The first three chapters deal with basic

principies, while following sections apply
the established formulae to the subject

of electromagnetism. Included are the

fundamental electromagnetic laws of Cou-
lomb, Ampere, Maxwell and Lorentz.

The constitutional diagrams of alloys:

a bibliography, 2nd ed. J. L. Haugh-
ton and A. Prince. London, Institute of

metais, 1956. 323pp., £1.15.0.

About twice as many references are

found in this edition as in the first edition

published in 1942 and ali have been
brought up-to-date.

The bibliography is divided into sections

covering the binary, ternary, quinarv and
senary systems which are arranged in

alphabetical order of the chemical symbols
of the metais composing them. Under
each system the references are listed in

chronological order and the location of the
abstract in the Institute's publications is

noted. The bibliography also indicates

whether the original article contained a
new or revised constitutional diagram or a
portion of one.

BOOK NOTES*
Prepared by the Library

The Engineering Institute of Canada
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PusA aplenty... but no contrai

Sails and rudder were not enough—only when steam

power came could ships cope with the wind's will. And
just as valves harnessed steam, theyVe been the means
of steady progress at sea and of cities and industries.

Today, they're basic tools for controlling ali fluids

—

for power, processing, and utility services.

Making valves that do the job better has been Crane's

main effort through years of adherence to quality manu-
facturing. Thrifty buyers know Crane quality for its

greater dependability, durability, and lower mainten-

ance costs in ali piping services. That's why more
Crane valves are used than any other make.

BIG SHIPS NEED BIG VALVES and they get them from Crane
in the same wide selection as smaller sizes. The Crane Marine
line is complete with valves and íittings precisely engineered and
approved for piping service on ali types of vessels—from small
river boat to ocean liner. On water as on land, Crane quality

stands for bigger value in piping equipment.

FLUID CARGOS HANDLED FASTER on barges and tankers
under the safe control of Crane valves and fittings. Crane assures

it—with steady refinement of design, controlled manufacturing,
and complete testing. And Crane puts such quality into piping
materiais for every industry. See your Crane Catalogue—or your
Crane Representative, Crane Branch or Wholesaler, or

CRANE LIMITED— General Office: 1 170 Beaver Hall Square, Montreal • 7 Canadian Factories • 27 Canadian Branches

1-5610

VALVES • FITTINGS • PIPING
PLUMBIN6 • HEATING

N ATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS and PIUMBING AND HEATING CONTR ACTORS
CRANE
THE ENGINEERING JOURNAL May, 1956 707 (81)



BELL TELEPHONE'S SPECIALIZED COMMUNICATIONS SERVICES

Mobile Telephone

Service speeds work,

keeps costly equip-

ment busy.

PBX (Private Branch

Exchange)— a dial

switchboard system
which is faster and
more efficient.

Bell Teletype— flexibil-

ity raakes it readily

and economically
adaptable to any busi-

ness—large or

small.

HIDDEN
COSTS
out of your

BUSINESS
COMMUNICATIONS
Yourfirst cost isn'í vour last cost when

you provide your own Communica-

tions system. Many of the continu-

ing costs are buried deep in idle

equipment, taxes, depreciation and

loss of interest on capital.

With Bell Communications, you pay

onlv for service—service tailored to

your specific operations Today but

flexible to changes needed TO-

morrow. With new techniques and

new equipment constantly being de-

veloped by Bell to improve your

service

—

obsolescence becomes our pro-

blem not yours.

Why not let us analyse your problem?

Just telephone us and we'll be glad

to call on you. There's no charge!

THE BELL TELEPHONE
COMPANY
OF CANADA

Push Button Tele-

phones—incoming calls

—outgoing calls— in-

ter office calls ali on
one telephone.

-A- Microwave Radio

Relay System for Long
Distance and TV pro-

grams. -

Channels for Telemeter-

ing and Supervisory Con-

frol—as used hy the

Oil, Gas and Power« Industries.

Library Notes

Whatever your communication needs be sure to consult the BELL

*Construction planning, equipment
and methods. R. L. Peurifoy. Toronto,
McGraw-Hill, 1956. 534 pp., illus.,

$10.20.

The purpose of this book is to show how
the application of engineering funda-
mentais and methods of analysis can
improve the quality of construction while
at the same time redueing costs. The
subjects covered include job planning,
construction management, factors affect-

ing equipment selection, and such funda-
mentais as soil compaction, the effect of
altitude and temperature on engine
performance, rolling resistance, etc. Con-
siderable space is devoted to the per-
formance, cost, and suitability of various
kinds of equipment, and to drilling.

tunneling, foundation grouting, and other
procedures.

Diesel operation and fault diagnosis.
G. B. Fox. Toronto, Nelson, Foster &
Scott, 1955. 191pp., illus, $4.75.

The seope of this practical manual is

wide, covering small single-cylinder units
and automotive engines, as well as the
larger types of diesels for marine and
industrial uses. It is a detailed instruction
book on the various components of the
diesel engine and on the manner of

diagnosing troubles.

After a brief history of the compression-
ignition engine, there is a description of

the fuel-injection system which includes

comments on the various types of equip-
ment now in use and their maintenance.
This is followed by chapters on instru-

mentation, engine tuning, location of

faults, pistons, rings and liners, bearings
and lubrication, fuels, combustion, air

compressors, starting devices, the log-

book and overhauls, and supercharging
methods. The last chapter describes a
dozen current engines to illustrate the
various classes of diesel.

Electrical measurements and measur-
ing instruments, 4th ed. E. W.
Golding. Toronto, Pitman, 1955. 913pp.,
illus., 40/-.

There have been many new develop-

ments in this field since the third edition

of this book was published in 1950 and
these have been incorporated into this

new edition. Most important, perhaps, are

the subjects of M.K.S. units and rationali-

zation which are fully covered, although
the author has continued to use the

C.G.S. system.
Because it is essentially a textbook the

emphasis is on theory and principies but
a number of worked examples have been
given as illustrations. Among the subjects

presented are circuit analysis, inductance,

measurement of resistance, potentiometers,

magnetic measurements, illumination,

high-voltage measurements, wave-forms,

transient phenomena, measuring instru-

ments, the measurement of power and
energy, and electronics and electronic

measuring devices.

Electronic data proccssinji for busmr>»
and industrv. R. G. Canning. Xew
York, Wiley, 1956. 332pp, $7.00.

Many executives will welcome this

comprehensive presentation of a most
important subject. Perhaps its greatest

value lies in the fact that no previous

knowledge of the electronics field is
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HICH VOLTACE
STARTERS

HAVING THESE FE ATURES:

150,000 KVA INTERRUPTING CAPACITY, DISCONNECTING
TYPE FUSES

These High Rupturing Capacity Current Limiting fuses

will safely protect against short circuit conditions.

FUSES HAVE SINGLE PHASE PREVENTIVE FEATURES

A striker pin on each fuse operates an auxiliary contact in the control

circuit of the main contactor, thus completely disconnecting the motor

from the line in the event of a fuse blowing. This same mechanism operates

when the hook stick commences to pull the disconnect, thus ensuring that

the disconnects cannot be opened under load.

HEAVY DUTY AIR-BREAK CONTACTOR
Contacts operating in air nave longer life, are free from hazards and
dirt associated with oil.

HEAVY GAUGE STEEL CUBICLE TYPE ENCLOSURE

Cases are standardized for grouping. There is provision for mounting

main bus in top compartment when desired.

li your fíoor space is Umited . . •

C.C.L. OFFERS STARTERS HAVING
REDUCED DIMENSIONS FOR FULL B>
VOLTAGE STARTING OF SQUIRREL
CAGE MOTORS

For ratings up to 350 HP, 2300 volts, dimensions are only 20 inches wide,

36 inches deep; up to 700 HP only 24 inches wide, 36 inches deep.

Also with these starters main through bus can be supplied.

THIS IS YOUR ANSWER WHERE YOU MUSI
STARTERS IN LIMITED SPACE

Specializing exclusively in the manufacture of a complete Une of A.C. and D.C. Electric Motor Control
— " ""' r i ii i in rí i ~[ i ir i i iTii i Tl i T n i inruiT r """Tntf 11 i n rii n T n - l« SALES REPRESENTATIVES

(
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• Library Notes

necessary to understand the processing

sj'stems described.

The author first covers the basic

operations of electronic computers and
the method of instructing the machine
to perform various operations. Specific

applications in different types of industry

are anatyzed, and the appropriate elec-

tronic systems outlined.

A large part of the book is devoted to a

study of the systems engineering approach
to individual data processing problems.

This explains how to determine the

requirements of any firm then describes a
method for laying out a suitable electronic

system.
The connection between operations

research and the various electronic systems
is considered, and this chapter is followed

by a description of available commercial
electronic systems. The book concludes
with a suggested plan of action for mana-
gement to obtain a reliable system.

Encyclopédie technologique de l'in-

dustrie du caoutchouc, v.4 G. Génin
and B. Morisson. Montreal, Fomac,
1956. 587pp., illus., $24.60.

The first two volumes of this series are

still to be published but the third volume
has appeared and covers the subject of

rubber technology and its various uses.

The present work discusses tires and inner

tubes, and the direct uses of látex. The
first section comprises eight chapters

which deal with ali phases of the manu-
facture of tires and tubes and their repair.

In the second part of the book various

authors describe látex mixtures, the
manufacture of such articles as látex

gloves, sponge rubber, glue with látex

base, the use of this material in the

manufacture of paints and varnishes, the

paper industry, elastic, artificial rubbers,

and other pertinent subjects.

Entrepreneurs et entreprises. Paris,

Moniteur des travaux publics, 1955.

202pp., illus., 2250 fr.

One of the main features of this ela-

borate history of some forty French
construction firms is the illustrations and
colour photographs. It is an interesting

picture of the evolution of technology as

well as of the lives, careers, and accom-
plishments of many famous members of

the construction industry. The structures

cited in the book include not only French
landmarks and important public buildings

but also those in other countries.

In addition to the history of each
builder, there are articles by well-known
authors on French building technique, the

evolution of the construction industry,

with its economic and social aspects, the
role of the contractor in erecting civic

buildings and historical monuments, the

place of the contractor in the development
of roads and railroads, and so on.

Factory electrification. F. T. Bartho
and C. H. Pike. London, Macdonald,
1956. 398pp., illus., 35/-.

Those engineers concerned with the

installation and maintenance of electrical

plant will find this book of value. The
authors discuss factory electrification in

terms of principies, and describe repre-

sentative types of equipment with their

capabilities and limitations. The book
does not cover special equipment such as

welding plant and furnaces.

In detail, there is information on main
distribution switchgear, power trans-

formers, cables and wiring systems, a.c.

induction and 3-phase commutator motors,
d.c. motors, synchronous motors and
power-factor improvement, and motor
control gear. The last chapter provides a
valuable survey of motor application.

*Fluid flow in practice. J. R. Caddell,

ed. New York, Reinhold, 1956. 119pp.,
illus, $3.00 (U.S.).

A concise treatment of selected aspects

of the flow of fluids (including slurries)

in pipelines and pumps, with some atten-

tion given to applications for gases. The
volume is made up of six papers covering

the following subjects: basic principies;

planning piping systems; the selection of

valves, pumps, and flow meters; operation

and maintenance of equipment; and
trends in research. This is the third

volume in an "Experience in Industry"
symposium series.

Function and training of the chemical
engineer. Toronto, Ryerson, 1955.

85pp., $1.25.

This is a report of discussions heard' at

an international conference of chemical
engineers held in London in 1955. The six

sessions dealt with several aspects of

chemical engineering, including the part
played by the chemical engineer in bridg-

ing the gap between research and plant
construction, his role in plant operation

and management, educational courses in

chemical engineering, and the practical

training of the chemical engineer before

and after entering industry.

"Fundamentals of press tool design.
W. F. Walker, New York, Philosophical

Library, 1955. 152pp., diagrs., $4.75

(U.S.).

This book gives concise, practical

information on the design of tools for

over twenty different operations per-

formed by the more commonly used types
of press tools. The operations treated

include blanking, piercing, clipping, shav-
ing, matching, bending, drawing, cupping,

etc, with variations of each operation
illustrated by a series of drawings. Basic
information on the construction and uses

of the various types of tools is included,

and the calculation of blank sizes and
selection of tool materiais are briefly

considered.

"Fundamentals of transportation en-
gineering. R. G. Hennes and M. I.

Ekse. Toronto, McGraw-Hill, 1955.

520pp., diagrs., $10.20.

Major sections of this survey of the
civil engineering aspects of transportation

are devoted to roads and pavements, and
to airport, railroad, and river and coastal

engineering; briefer sections deal with
pipelines and belt conveyors. The book
includes design and layout data, and
planning and construction standards and
procedures of value to both students and
practicing engineers.

Geometry of four dimensions. H. P.

Manning. New York, Dover, 1956
[1914]. 348pp., $1.95 (U.S.).

After a discussion on the history of

fourth dimensions and on their founda-
tions, the author goes on to perpendicular

and simple angles, symmetry, order,

motion, Euclidean geometry, figures with
parallel elements, and regular poly-

hedroids, etc.

Handbook of drainage and construc-
tion products, 5th ed. W. H. Spindler,

ed. Guelph, Armco drainage & metal
products of Canada, 1955. 579pp.,
illus., $5.00.

The wide scope of this handbook
includes chapters on strength research,
strength design, durability studies, sub-
surface drainage, special drainage prob-
lems, and installation instructions. Each
section is summarized at the beginning to
save time in searching for information.
Numerous tables, diagrams and illustra-

tions add to the value of the book. Stu-
dents, as well as practicising engineers,
will find it a useful tool.

Kempe's engineer's year-book for
1956, 61st ed. London, Morgan, 1956.

2v., illus., 75/-.

Since almost every engineer is well

acquainted with the wide scope of this

reference work, we need only mention
the changes which appear in the 1956
edition. These include a new chapter on
foundations and earthwork, the rewriting
of the aerodynamics and aircraft propul-
sion sections, additions to the chapters
on electrical and electronic engineering,

gas and steam engineering, steam turbines,

explosives, concrete, and depreciation.

Machinery's screw thread book, 16th
ed. Brighton, Machinery publishing co.,

1956. 224pp., diagrs.

This edition has been completely
rewritten. It contains much more detailed

information than previous editions, and
is also completely up-to-date. The section

on screw-thread measurement by the wire
method is claimed to be the fullest account
ever published. The present edition omits
any coverage of gauge tolerances.

Among the types of screw threads
included are British threads of Whitworth
form, unified and American series, Ameri-
can translational and pipe threads, con-
tinental forms and series, and horological

threads.

Nomography and empirical equations.
D. S. Davis. New York, Reinhold, 1955.

236pp., $6.75.

The engineering applications of em-
pirical equations and nomography are

explained in this book, which describes

the use of these tools to speed up calcula-

tion s.

Part I deals with the development of

empirical equations for two- and three-

variable data and describes new techniques
using trigonometric and hyperbolic func-

tions and the modified Gompertz equation,

as well as other devices for two-variable

data. Simple methods for correlating

three-variable data are included.

In the second section the theory and
construction of several industrially im-
portant types of chart are described.

Among these are addition charts, logarith-

mic, nonlogarithmic multiplication, recur-

rent variable, and line coordinate charts.

The last chapter deals with graphical ana-
morphosis.

Office automation; integrated and
electronic data processing. R. H.
Brown. New York, Automation con-

sultants. 1955. 283pp., loose leaf, illus.,

$12.50 (U.S.).

In non-technical terms this manual
outlines the whole field of office automa-
tion. Written for business executives.

government officials, students. and office

workers on ali leveis, it gives the essentials

of the subject with references to more
detailed information elsewhere. Its scope

includes the entire field of data pro-

cessing.

The first section deals with the com-
mercial aspects of office automation and
this is followed by a description of the new
tools and equipment in the field. The
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author explains how the new machines
are used and what benefits can be derived
from them. The sociologieal aspects of

office automation are discussed, as well as

such new scientific techniques as opera-

tions research, cybernetics, the informa-
tion theory, and automatic programming.
The last section covers some of the poten-
tial applications of electronics in the
business field.

Personality and group relations in
industry. M. P. Fogarty. Toronto,
Longmans, Green, 1956. 341pp., $5.40.

Those interested in industrial relations

will find this book useful background
reading. In a rather unusual arrangement,
its point of departure is the levei of the
single human personality, rather than that
of the group. The author presents a
psychological study of the personality and
traces the changes which occur through
life. He then progresses to a discussion of

small, primary working groups, and
includes several case histories.

In the last section of the book he deals

with large working groups, studying them
sociologically, economically and politically.

Practical metrology, vol. 2. K. J. Hume
and G. H. Sharp. London, Macdonald,
1956. 71pp., diagrs., 7/6.

This is the second of four volumes which
contain laboratory experiments in metro-
logy with complete instructions on per-

forming and recording them. The experi-

ments in this book include the measure-
ment of plug gauge, plate gauge, spur
gear, pitch error of screw gauge, form and
angle of plug screw gauge, the checking of

a form gauge and a sine bar; and taking
a cast of a small ring screw gauge.

Propagai ion des ondes dans les mi-
lieux périodiques. Léon Brillouin et

Maurice Parodi. Paris, Masson, 1956.

347pp., diagrs., 4600 fr.

This work is based on an earlier book
by Brillouin, entitled "Wave propagation
in periodic structures", but contains new
chapters bringing the material up-to-date.
A series of problems, ranging from

electrical engineering to electromagnetism
and wave mechanics of the spinning
electron, are bound together by a common
mathematical background. They ali deal
with periodic structures of various kinds,
and they ali lead to similar results. The
general theory developed in the book
also bears a close connection with many
problems of applied mathematics such as
the Mathieu functions and Mathieu's
and Hill's equations.

Significance of tests and properties of
concrete and concrete aggregates.
Philadelphia, American society for
testing materiais, 1956. 393pp., $5.25
(U.S.) (ASTM special technical publica-
tion no. 169).

The subject matter in this new edition
is divided into four general sections. The
first includes papers on sampling, sta-
tistical considerations, evaluation, and
needed research. The second deals with
tests and properties of freshly-mixed con-
crete, hardened concrete, and special
categories such as ready-mixed and light-

weight concrete and aggregates. The
papers in part 3 cover tests and pro-
perties of concrete aggregates, while the
last group discuss other materiais: water,

cut costs //with LA.'s NEW

Order a supply
now from our
nearest Branch
or Dealer.

IRON POWDER

ELECTRODE:
L.A. 6024
Production time is one of modern industry's most
precious assets, hence the development by Canadian

Liquid Air engineers of the new high-speed L.A.

6024 Contact Electrode for faster, more efficient

production welding. Note some of its time- and
money-saving advantages:

1 Higher deposition rate, more footage of weld

2 Remarkably easy slag removal

3 Excellent are characteristics

4 Ideal for use with "drag" technique, due to

thick coating and deep are cup — which makes
for exceptionally easy handling

5 High percentage of iron powder in coating

6 Very low spatter loss

7 Has less tendency to undercut

8 Better wetting action

9 Welds are slightly convex in profile, have a
smooth surface, and extremely fine ripple

similar to machine-made welds

10 May be used for open are as well as contact

welding

11 Operates with AC or DC, either polarity

(LOOK AHEAD WITH L.A

Ca na d ia n LIQUID AIR c o m pa ny
LIMITED

BRANCHES, PLANTS, WAREHOUSES AND DEALERS IN ALL PRINCIPAL CENTRES OF THE NATION.
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curing materiais, air entraining ad-
mixturea and mineral admixtures.

Standard specifications for highway
materiais and methods of sampling
and testing, 7th ed. Washington,
American association of state highvvay
officials, 1955. 2v., $7.50 (U.S.).

In this edition specifications and test

methods are publisned in separate volu-
mes. There are 100 specifications, 45 of
them revised, covering hydraulic cements,
bituminous materiais, soils, aggregates,
brick, culvert and sewer pipe, bridge
paints, reinforcing steel and wire rope,

metallic materiais for bridges, and mis-
cellaneous materiais. Whenever ASTM
standards are identical with those of this

Association, reference is given to the
ASTM serial designation.

Part 2, on methods of sampling and
testing, contains 140 methods covering
the same divisions as in Part 1. There are
some 60 methods added or revised since

the previous edition was published in 1950.

Steel structures painting manual.
Joseph Bigos, ed. Pittsburgh, Steel

structures painting council, 1954-55.

2v., illus., $6.00 (U.S.) a vol.

The first volume of this manual,
entitled Good Painting Practice, covers
surface preparation and painting practice
in various industries. The eighteen chap-
ters are written by experts, and cover
such topics as chemical surface prepara-
tion, painting of bridges, painting of steel

vessels for salt and fresh water service,

pipeline protection, etc.

The second volume, Systems and
Specifications, contains specific recom-
mendations for the painting of steel

structures, supplementing the general
recommendations found in volume I. The
specifications, prepared by the Steel

Structures Painting Council and having
their designations, cover surface prepara-

tion, pre-treatment, paint application,
paints and complete paint systems.
These volumes were prepared as part

of the CounciTs efforts "to make more
effective and more economical the protec-
tion of steel surfaces". The many illustra-

tions and the clarity of the text will make
the Manual valuable to ali concerned in

any way with the painting of steel struc-

tures.

Strength and elasticity of materiais,
v.4., part 2. W. H. Brooks, London,
Macdonald, 1956. 464pp., 35/-.

This volume completes the series of

solutions to London University engineer-
ing examination questions.

The solutions are grouped in sections,

the subjects ranging from slope and
deflection of beams, compound beams,
stresses in curved bars, temperature
stresses and strains, shearing stress

distribution and thick cylinders, to three
dimensional stress systems, periodic vibra-
tion of loading systems, and dynamic
loading.

Tape recorders: how they work. C. G.
Westcott. Indianapolis, Sams, 1956.

176pp., illus., $2.75.

Ali phases of tape recording, from the
theory of magnetic recording to recom-
mended procedures for testing recorders,

are described in this book. There are

chapters on the motorboard mechanisms,
drive motors, volume indicators, bias

oscillators, equalization circuits, and mag-
netic recording heads. The author explains
how recorders óperate, how to get the
best frequency response with -owest noise

levei, how to avoid tape overload, and how
to obtain best bias settings.

Théorie générale de 1'équation de
Mathieu. Robert Campbell. Paris,

Masson, 1955. 272pp., diagrs., 2900 r.f

The object of the author in this work
is to set forth Mathieu's equation in such
a way that engineers and physicists will

no longer find it a barrier in their calcula-

tions.

The first chapter deals with Mathieu
functions and their characteristic equa-
tions. The next section describes functions
of a secondary order, including those of
Mathieu, Whittaker, and MacLachlan.
The last chapter is concerned with the
general theory of Mathieu's equation.

Thermal power from nuclear reactors.
A. S. Thompson and O. E. Rodgers.
New York, Wiley, 1956. 229pp., $7.25.

This book indicates the progress which
has been made in the field of atomic
energy for it deals with the practical
problems faced by the mechanical engineer
in designing nuclear reactors for the
generation of mechanical or electrical
power. Many of the advanced nuclear
theories are not touched on but the
author has attempted to familiarize the
engineer with the current thought of
physicists. •

The first chapters give a concise review
of nuclear fission and these are followed
by a description of new concepts and
methods of analysis developed for the
design of reactors. Some of the problems
treated are thermal stresses, transient
behaviour of reactors, and distribution of
gamma rays and neutrons. Engineering
techniques such as numerical and dimen-
sional analysis are applied to these
problems and workable design criteria are
presented.

Thermodynamics and engineering.
W. E. Ranz, ed. Pennsylvania. Uni-
versity. Dept. of engineering research,
1955. 194pp.

This collection of papers originated at a
conference on thermodynamics held in

1955 at the Pennsylvania State Uni-
versity. They have been separated into
the three categories of science, industry,
and education. In the section on science
the subjects include irreversible pro-
cesses, statistical thermodynamics, relaxa-
tion phenomena, electrochemistry, electric

and magnetic systems, and elastomer
thermodynamics. Contributions from in-

dustry concern heat engines, distillation

calculations, and chemical rate processes.

In the field of education the papers
discuss thermodynamics as an engineering
science in the curricula of the future.

Towards the automatic factory. Lon-
don, Politicai & economic planning,
1955. (Reprint from Planning, v.21,

June 13, 1955, p. 65-84). 2/6.

This little pamphlet covers some im-
portant aspects of automation. Beginning
with a definition of the word, it goes on to
discuss the extent of automation and
prospeets for the future, economic prob-
lems, and human and social implications.

The Youtz-Slick Lift slab method of
construction, engineering manual.
Austin, Texas, U.S. Lift slab Corpora-
tion, 1955. various pagings, $5.00.

A radically new construction method
which is used for vertical positioning of

massive objects is described in this

manual. The Youtz-Slick equipment is a
portable elevator of great capacity and
the lifting is done with hydraulic jacks
placed on either permanent or tem-
porary columns. Its main use to date has
been to raise concrete floor and roof slabs.

The basic principies of the method are

presented so that architects and engineers

may study its possibilities.

The Lift slab method of construction is

a trade mark of the United States Lift

slab Corporation, which has a licensee in

Canada, where the tallest structure built

by this method to date had been erected.

(Continued on Page 735)
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* Over 200,000 ff. of

successful test work
throughout Canada.
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^rofit by the experience of operators everywhere

— lubricate with Texaco Crater. It coats each

metal strand with a durable film that fights off

wear and rust. And Texaco Crater, with its

excellent penetrating ability, gets right down to

the core— assuring even longer rope life.

If you prefer the convenience of spray application

for your rope and gears, use Texaco Crater X Fluid.

It has the same outstanding adhesive and protective

properties as regular Crater.

On open gears, Texaco Crater does an equally

outstanding job. It cushions the shocks of extra-

heavy loads, reduces noise, keeps wear at a mini-

mum for longer gear life.

For mine car wheel bearings, use Texaco

Olympian Grease . . . noted for its long-lasting

protection, its ability to assure easier starts in

any weather.

A McColl-Frontenac Lubrication Engineer will

gladly help you get more operating efficiency and
economy from ali your equipment. Just call the

nearest of the many McColl-Frontenac Bulk

Stations across Canada, or write McColl-Frontenac

Oil Co. Ltd., 1425 Mountain Street, Montreal

25, Que.

McCOLL-FRONTENAC OIL COMPANY LIMITED — Manufacturers and Distributors in Canada of Texaco Petroleum Products.

TEXACO Lubricants
FOR INDUSTRY

TUNE IN: "I Love Lucy" Show on TV every Wednesday at 8.30 p.m.
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ENGINEERING CAREERS

The Civil Service of Canada
It is estimated that well over

5,000 professional engineers are

working for the people of Canada in

the various public services, munici-
pal, provincial and federal. Of these,

nearly 2500 are employed in the
Civil Service of Canada. Many
others are employed in the crown
corporations and federal public Utili-

ties, such as the Canadian National
Railways, and as consultants.

The federal civil service is, there-

fore, by far the largest employer of

engineers in the country. Its strength
represents over 11 per cent of the
number of registered professional

engineers in Canada.
Engineers in the public services

have an important role. A past
president of the Engineering Insti-

tute of Canada said in effect that
Canada's economic future, although
dependent on private capital and
initiative was in no small measure in

their hands. He pointed out that the
country 's wealth of natural re-

sources must be surveyed on a scale

beyond the capacity of private en-

terprise, that government research

and development is essential to the
most effective social and economic
use of these resources, and that in-

telligent conservation and control is

necessary to prevent their wasteful

exploitation.

It follows that the Civil Service
Commission of Canada, along with
independent agencies such as the
National Research Council and the
Defence Research Board, must make
every effort to recruit and hold
competent engineers to undertake
the many pressing tasks which must
be completed before private capital

can be fully effective.

We shall confine our remarks to

engineers in the classified service

(under the Civil Service Commis-
sion) and on the staffs of the Na-
tional Research Council and Defence
Research Board. In so far as Crown
Corporations, such as the Atomic
Energy Limited, the Central Mort-

Contributed by G. A. Blackburn, m.e.i.c.,

Assistant Director, Planning and Develop-
ment Branch, Civil Service Commission.

gage and Housing Corporation, the

St. Lawrence Seaway Authority, and
the Defence Construction Limited
are concerned, suffice it to say here

that the government 's general policy

on personnel matters serves to

guide these agencies, but their prac-

tices tend to be more like industrial

practices than would be the case if

they were under the jurisdiction of

the Civil Service Commission.
The scope of engineering activity

in the Civil Service of Canada
touches upon every imaginable en-

gineering specialization, covers the
country geographically, extends into

our relationships with other coun-
tries and is unquestionably greater

than it would be with any other
employer. In each specialization,

work normally involves applied re-

search, design and development,
construction or production and in-

spection. Some functions are con-
centrated in one departmental unit;

some are dispersed administratively.

The activities of various types of en-

gineers, and the departments in

which they are employed, are ap-
pended under the heading "Engi-
neering Activities."

RECRUITING

Two basic principies underlie civil

service recruiting and selection.

First, there is a statutory as well as

moral obligation for the Civil Service

Commission to let ali qualified

people know of the existence of va-

cant classified positions which are

open to public competition. Second-
ly, ali qualified candidates who ex-

press an interest in these vacancies

have a right to demonstrate their

personal and technical competence
before an objective examining body.
These principies, inherent in the

merit system, make recruiting both
expensive and time consuming. On
the other hand, they protect the

rights of those who apply and, in a
more general sense, the Canadian
public which is entitled to the serv-

ices of well qualified and effective

civil servants.

Engineers are in short supply ali

over the country, and this, coupled
with our expanding needs, has made
recruiting difficult. Government de-

partments had to catch up on a con-
siderable number of projects, which
could not be attempted during the
war, meet those which have occurred
since, and at the same time service

a large defence establishment.

Our average annual intake to the

Classified Service* has been about
180 engineers a year. This represents

about 13 per cent of the average an-
nual graduating class in engineering

over the same period. If the intake

of the Defence Research Board and
the National Research Council were
added the figure would be about 15

per cent. In relation to the total

number employed, the civil service

would be getting a fair share of

graduating classes if annual intake

averaged around 12 per cent. Thus,
it appears that the civil service is

attracting slightly more than a fair

share of available engineers from the

Canadian market.
Despite this, however, we have a

large backlog of unfilled positions

which, at the time of writing, num-
bers more than 300. To meet these

demands it would be necessary to

attract the equivalent of nearly 20
per cent of the 1956 graduating

class. It is obvious that this will not
be possible, and therefore, some ac-

tivities which are basic to the rapid

technological and economic devel-

opment of the country must be cur-

tailed.

In an effort to reduce the impact
of this shortage the Civil Service

Commission, in co-operation with
the departments and other agencies,

has made efforts to have a great deal

of semi-professional technical work
turned over to draughtsmen and
technicians, thereby freeing the pro-

fessional engineer for professional

problems. Although much remains

to be done in this regard, much has

already been accomplished.

The Civil Service Commission has

a continuous recruiting program.

"In the past five years.
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Various kinds of descriptive litera-

ture on engineering activities and
specialties have been distributed to

university placement officers and
Professional associations and its

availability is announced in pro-

fessional journals. Also, through
educational leave, some people al-

ready in the service are brought up
to the required professional stand-

ards. To summarize, the federal

government is attempting to meet
essential demands for engineering

personnel through general publicity

directed at the profession at large,

through internai re-organization to

make the best use of the talent now
available and through in-service

training programs and educational

leave provisions which are designed
to develop potential.

QUALIFICATIONS
The nature of the work at the Na-

tional Research Council and Defence
Research Board necessitates out-

standing academic qualifications and
aptitude for research and develop-
ment. Thus, generally speaking,
these agencies insist on graduation
from accredited university courses
as a basic requirement for entrance
to professional positions. On the
other hand, the Civil Service Com-
mission requires either university
graduation or qualifications which
permit membership in recognized
professional engineering associations,
provided candidates have success-
fully completed examinations ap-
proved by the Commission. There
are, of course, some work áreas in

the classified civil service where uni-
versity training of a high order is

essential.

SELECTION
The selection program of the

Civil Service Commission usually
commences with a study of docu-
mentary evidence supplied by and
on behalf of each candidate. This
study is done by a board, made up
of the Commission's personnel se-

lection ofBcers, who are frequently
engineers themselves, and other en-
gineering advisers. Following this

review, a number of the most likely

candidates are usually called for oral

interview in order to determine
which of the candidates are most
suitable. In this process, the Com-
mission relies with gratitude on the
invaluable assistance of representa-
tives of the profession.

The need to safeguard the in-

terests of ali qualified people who
wish to apply, plus the preference
accorded to veterans who have
served abroad in time of war, make
it necessary to spend more time on

selection than would be the case in a
private concern. As a result, the
Civil Service Commission is always
trying to resolve the need for quick
appointments in urgent áreas with
the responsibilities imposed upon it

by the Civil Service Act. Despite
our best efforts, however, the time
taken will always be longer than it

is in industry. We hope the need for

this will be appreciated and that
prospective candidates will value the
protection afforded to them by the
merit system.
The National Research Council

and Defence Research Board make
their selections in much the same
manner as the Civil Service Com-
mission, although with variations in

detail.

CAREER PATTERN
Of the 2500 engineering positions

in the civil service, about 50 per cent
are to be found in five departments,
Mines and Technical Surveys, Public
Works, Transport, National De-
fence, and Agriculture; and in the
National Research Council. The
balance are employed, in varying
numbers, in fourteen other govern-
ment departments.

Latterly, there has been more
movement of technical personnel
from department to department.
The first few promotions beyond
the entrance levei are usually within
one department but as engineers ap-
proach the intermediate and sénior

grades they tend to progress, quite
frequently, through inter-depart-

mental promotion competitions. Pro-
motion from within is followed

wherever possible. As a rule, sénior

positions are only open to the public

when a high degree of specialization

is required and it is unlikely that a
suitable person can be found within

the civil service. It follows, there-

fore, that most recruiting is done at

the Grade 1 or Grade 2 levei.

After the war there was a short-

age of engineers with well-developed

administrative capacity, with the

result that the Commission had to

go into the open market to fill some
sénior positions. Because the Civil

Service should be more self-sufficient

in future, the Commission has de-

veloped training programs in admin-
istration for júnior engineers and
other scientific personnel. This is

supplemented at the intermediate

and sénior leveis by courses in ad-

ministration which embrace ali pro-

fessions. Also, some departments
have initiated their own long-range

executive and professional develop-

ment programs.

A second training objective is to

hasten the development of young
engineers so that they may assume
heavy responsibility at a com-
paratively early age. The latter is of

paramount importance since the

proportion of sénior engineers ap-

proaching retirement is rather high

as a result of limited engineering ac-

tivity prior to World War II. For-

tunately, the young engineers seem
to be rising to the opportunity since

many around thirty years of age are

now assuming duties which, before

the war, they would not be expected

to handle until they reached their

forties.

A rolling mill at the Mines Branch, Ottawa.
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Table of Engineering Salary Leveis

Range Percent
Levei (Grades) ($) of Engineers

A (1 and 2) 3,900- 5,800 50
B (3 and 4) 5,500- 6,600 27
C 6,200- 7,200 15

D 6,800- 8,400 4
E 8,200- 9,000 3

F (Special) 9,000-12,500 1

The accompanying table shows
various engineering salary leveis

and the percentage of engineers at

each levei. The salary ranges are

only approximately related to the

grades in brackets because the pre-

cise salary ranges are being revised

at the time of writing. Levei F re-

presents a considerable number of

special classes, among them district

engineers, superintending engineers,

chiefs of construction, directors of

branches and the like.

The recent expansion of activities

and consequent increase in intake

accounts for the unusually high per-

centage at levei "A". Ordinarily, the
young engineer who comes to us on
graduation or shortly thereafter can
expect to reach levei "B" within
four or five years. In other words,
with the great number of positions

at this levei, the young engineer with
initiative and ability can reasonably
hope to reach $6,600 within six or

seven years of graduation. This, we
believe, is a satisfactory rate of

progress, particularly when he can
look forward to higher positions as

his capacities develop.

Turnover figures seem to indicate

that professional engineers are, on
the whole, quite happy in the public

service. The turnover rate including

retirements is less than 5 per cent a
year. In view of the fact that there

are some áreas in which no long-term

careers can be offered and in which
the Commission does not encourage
people to settle, this turnover rate

is we think, quite small.

In determining salaries, the policy,

as stated by the Government, is

that they should be sufficiently high

to attract and retain good candi-

dates in sufficient quantity to meet
our needs and that they should be
comparable to those paid by good
private employers. With this in

mind, the Commission's Organiza-

tion and Classification Branch con-

stantly reviews salaries in business

and industry. There have been six

general revisions in the past nine

years. It is, of course, clear that the

rather extraordinary salaries occa-

sionally available in industry cannot
be paid in the public service. On the
whole, however, civil service sala-

ries, although tending to lag behind
industry a bit at the sénior leveis,

are maintained in compliance with
the government's policy.

ADVANTAGES AND
DISADVANTAGES

The public service has some ad-
vantages which are proper to it. In
the author's opinion, the most im-
portant of these is the personal satis-

faction to be derived from playing a
part in activity which is of such
great consequence in the economic
and technological development of

the country. There are also such

things as stability of employment
and various service benefits which
will be mentioned later. These in-

troduce an element of security into

family life which, in turn, frees the

mind for creative endeavour.
On the other hand, there are a

number of disadvantages. One as-

piring to a very high income will not
find it in the public service. Second-
ly, public servants are usually

cloaked in anonymity and it is only

at the top leveis that public acclaim

can be expected for outstanding
achievement. Finally, some are frus-

trated when they find they have to

subordinate their own views to

those of the general public as ex-

pressed through their elected repre-

sentatives.

Usually, the one who does best

and is most content is the person

with a strong sense of public service.

He can derive great pleasure from
even a minor role in the social and
economic development of the coun-

try. Also, there is much satisfaction

to be gained from playing a part in

the creation of important policies

and projects. This is particularly so

at Headquarters in Ottawa and it is

well known that a great many pro-

fessional public servants have turned

down very lucrative positions else-

where in order to remain in the posi-

tions which they find so stimulating.

From a technical point of view,

there are excellent opportunities for

self-development, either through in-

service training or educational leave.

Some mention has been made of the

in-service program and, of course,

much can be learned on the job. The
educational leave provisions permit

leave with full pay to attend uni-

versity if the added training is essen-

tial to the satisfactory performance
of the duties of a position; leave with

half-pay may be granted if the

study will be of mutual benefit to

the department and the eniployee;

leave without pay is granted in

those cases where the employee is

the primary beneficiai y.

The Civil Service has numerous
fringe benefits among them an ex-

cellent pension plan, one of the best

in the country, a forni of low-COSt

terni insurance, three weeks holi-

days, sick leave which, if not used,

A bridge across the Mississagi River at Iron Bridge, Ontário—a link in the
Trans-Canada Highway.
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accumulates from year to year and
various types of other leave, as well

as ten statutory holidays. Under the

pension scheme, it is often possible

for a person who is moving from
private employ into the government
to buy back his previous time and
have it count for pension purposes.

Another thing worthy of note is that

engineers can share in the royalties

obtained on patents of commercial
value, even though the invention is

developed in the course of one's nor-

mal duties.

CONCLUSION
As suggested above there are ad-

vantages and disadvantages in civil

service careers. For most profession-

al people, the advantages outweigh
the disadvantages. The Civil Service

of Canada needs its fair share of pro-

fessional people and particularly

Professional engineers, if it is to dis-

charge, in a satisfactory manner, the

responsibilities imposed upon it by
Parliament. The Civil Service Com-
mission and other employment agen-
cies have set high professional stand-

ards and, where required, high tech-

nical standards for admission to the

government. This we believe is justi-

fied since the public deserves the

best possible service.

In conclusion, the Civil Service

Commission invites the engineering

profession to take an interest in the
development of sound personnel
policies in the government, either

directly or indirectly. It would help,

Topographic survey technician using a stereoscopic plotter.

for example, if members of the pro-

fession would suggest to young en-

gineering graduates that they ex-

plore the career opportunities in

government, particularly if these

young men demonstrate something
of the spirit of public service which
makes for a successful career in the

Civil Service of Canada. There are

few places in which they can serve

their fellow Canadians to better or

more direct advantage.

ENGINEERING ACTIVITIES

An Outline of the Fields of Specialization

The federal public service employs
almost every type of professional en-
gineer. Civil engineers make up well

over half of our total engineering
strength of approximately 2,500;

numerically the next largest groups
are the electrical and mechanical en-
gineers. Engineers with other back-
grounds are employed in smaller
numbers. Below are brief descrip-

tions of government engineering ac-

tivities, broken down by fields of

specialization.

Aeronautical Engineers

The National Research Council
provides the Canadian aviation in-

dustry with research, development
and testing facilities, and with the
Defence Research Board carries out

research work on many problems re-

lated to flight at both subsonic and
supersonic speeds. The main concern
of aeronautical engineers in the Air
Transport Board is research, while
those in the aeronautical engineering
division of the Department of Trans-
port work on design and inspection.

Those employed as civilians with the
Royai Canadian Air Force also work
on inspection and design but mainly
in an advisory capacity. Production
liaison is carried out in the Depart-
ment of Defence Production. Júnior
appointments are unusual in this

field because, in most cases, aero-

nautical engineers are expected to

act as advisors to sénior officials and
must, therefore, have had practical

experience before joining the civil

service.

Mining, Metallurgical and
Ceramic Engineers

Engineers with these backgrounds
are employed almost exclusively in

the mines branch of the Department
of Mines and Technical Surveys.
They work in modern laboratories,

equipped with the latest facilities for

research and development. Mining
engineers test minerais and fuels,

study mining methods and seek to

improve the quarrying, processing

and utilization of industrial minerais,

including structural materiais. They
also investigate the processing and
utilization of fuels, such as coal,

peat, crude oil, natural gas, oil shales,

and bituminous sands.

Engineers specializing in physical

metallurgy study the physical and
mechanical properties of metais and
alloys and the methods of produc-
tion and fabrication. Those con-
cerned with extractive and chemical
metallurgy investigate the character
and treatment of ores, including

radio-active ores and metallic and
non-metallic minerais, and seek to

improve present methods of ore pro-
cessing. Others are engaged in ap-
plied and fundamental research on
raw and manufactured ceramic ma-
teriais. Some are assigned to field

work on technical and economic
studies related to markets, taxation
and other factors affecting industrial

development.

Chemical Engineers

They are engaged in research in

the fields of chemical and extractive

metallurgy, corrosion, wood utiliza-

tion, sanitation and in ali branches
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of fuel technology. Most are em-
ployed in the Department of Mines
and Technical Surveys but some are
also to be found in the public health
engineering section of the Depart-
ment of National Health and Wel-
fare and in the testing laboratories

of Public Works and National De-
fence. Chemical engineers are also

employed extensively in defence
research studies and in applied and
fundamental research in the Na-
tional Research Council.

Civil Engineers

As stated, civil engineers make up
the largest group of engineers in the
public service. They are employed in

a number of departments and are en-
gaged in many activities, including
structural design, hydraulics, high-
way and airdrome construction, pub-
lic health engineering and hydro-
metrics. The main employers are the
Departments of Mines and Tech-
nical Surveys, Public Works, Trans-
port, Northern Affairs and National
Resources, National Defence, and
the National Research Council.
In highway and airfield work,

they are engaged in every facet of
activity from initial exploration and
location, through construction and
inspection. The gamut is just as
wide in Public Works where activity
has to do with buildings, docks,
piers and other kinds of heavy con-
struction. Many interesting prob-
lems in design are encountered in

northern construction where perma-
frost and muskeg present great chal-
lenges. Interesting problems in hy-
draulics are met in the harbours and
rivers branch of Public Works, in the
water resources division of Northern
Affairs and National Resources, and
in the canais branch of the Depart-
ment of Transport. In structural de-
sign stimulus is to be found in the
air services construction division of

Transport, the structural division of

Public Works, and the building and
construction divisions of National
Defence. Again, the problems of

complicated Communications, per-
mafrost, and muskeg make many of

the projects unique. Assisting with
these and other problems, civil en-
gineers in the National Research
Council provide research services

both to other government depart-
ments and to the Canadian building
industry. The hydrometric work
done by engineers and technicians in

the water resources division of the
Department of Northern Affairs and
National Resources is, of course, of

major importance inasmuch as it

provides planning data for hydro-
electric and irrigation projects.

A great many civil engineers, as

well as engineers with other back-
grounds, are employed in the surveys
and mapping branch of the Depart-
ment of Mines and Technical Sur-
veys. These engineers, along with
their technicians, have revolution-

ized large-scale topographic map-
ping practices by exploiting tech-

nical developments in other coun-
tries and creating special equipment
to meet Canadian needs. Geodesists,

hydrographers, topographers, and
experts in map reproduction tech-

niques provide basic data for vir-

tually ali big resource development
projects in this country. A number
of engineers are engaged in land sur-

veys of Crown properties; most of

these are in the legal surveys branch
of the Department of Mines and
Technical Surveys.

Electrical Engineers

The majority of electrical engi-

neers are concerned with problems
in electronics which have to do with
research, the design and develop-
ment of new equipment and the pro-

duction, installation and mainte-
nance of radiation and Communica-
tions systems for both civil and mili-

tary purposes. Most of this work is

done in the Department of National
Defence, the National Research
Council, the Defence Research
Board, and in the Department of

Transport. In the last named de-

partment, quite a large number work
on the development, installation and
maintenance of aids to marine and
air navigation; radio and television

interference problems; and on the
operation of the government tele-

graph and telephone systems.

Electrical engineers are also em-
ployed in considerable numbers in

electric power design, and on the in-

stallation and maintenance of equip-

ment in public buildings, airfields and
military structures. They are con-

cerned with transmission and illu-

mination systems, standby equip-

ment, and, in the case of canais,

with electrical control mechanisms
for mechanical equipment. Finally,

in the Department of National De-
fence both electronic and power en-

gineers are employed in connection
with the production, design and
manufacture of equipment for the

armed services.

Mechanical Engineers

The Departments of Transport,

Public Works, and National Defence
are the main employers of mechanic-
al engineers. Much of their work has

to do with ventilation equipment for

public buildings, mechanical equip-

ment in dry docks and ocean ter-

minais, lift and swing bridges, aids

to navigation, railway equipment
and power houses. In other áreas,

particularly in the mines branch and
the National Research Council, me-
chanical engineers are engaged in

research on stress analysis and the
fatigue properties of materiais, and
on many phases of aeronautical, hy-
draulic, and mechanical engineering

and naval architecture. Still others

in National Defence and the Defence
Research Board work on the de-
velopment of armament and motor-
ized transport. Production engineer-

ing is the one field in which the Civil

Service of Canada offers little of in-

terest.

Engineering Physicists

The main employers of engineer-

ing physicists are the National Re-
search Council, the Defence Re-
search Board, and the mines branch
of the Department of Mines and
Technical Surveys. AU are engaged
in fundamental or applied research.

Problems in physical metallurgy in-

volve the physics of metal deforma-
tion, alloy constitution and nuclear

metallurgy. In this field, and in ra-

diation, the most up-to-date equip-

ment is provided for spectroscopy,

radiation physics, thermodynamics
and other áreas of investigation.

Quite a few engineering physicists

are also engaged in the electronics

work mentioned in the section on
electrical engineers. In the field of

Communications, the engineers in

military establishments have made
appreciable contributions to the

technology of defence.

Miscellaneous

Engineers are also employed in

many other áreas not normally as-

sociated with engineering. For ex-

ample, quite a few are employed in

the Patent and Copyright Office on
work having to do with the technical

and legal aspects of inventions. Some
are also engaged in personnel, job

analysis and management units, par-

ticularly in the Civil Service Com-
mission, to advise on personnel and
management problems arising out of

technological development. Others
are engaged in administration where
the nature of the work is such that it

requires a technical background.
Also, quite a few engineers are con-

cerned with information activities,

particularly in the preparation of

technical material for general dis-

tribution and in answering specific

questions of a technical nature which
come to such agencies as the Na-
tional Research Council, the Forest

Products Laboratories, and the

mines branch of the Departmeni of

Mines and Technical Surveys.
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• Library Notes

(Continued jrom Page 712)

TECHNICAL BULLETINS
AND

PAMPHLETS RECEIVED
Canada. Royai commission on Can-

ada'» economic prospects.

Prospects for Canada's oil industry.

^ 1955-1980. (Imperial Oil Ltd.)
Submission to the Royai commission on

Canada's economic prospects. (Cana-
dian eonstruction association).

Concrete, Reinforced. Reams.
Shear strength of reinforced concrete

beams. (Reinforced concrete research
council of the Engineering foundation.
Bulletin no 6).

Corrosion.

Corrosion in action. (International nickel
company of Canada.)

Electrical engineering.

The caleulation of flux losses and forces
in iron-cored reactors with distributed
air gaps. M. Waters. (K.R.A. report
Q/T 137).

Definitions of terma used in a.c. power
system studies. (E.R.A. report V/53).

Éffect of low temperature on the stability

of permanent magnets of Alcomax III
anel other allovs. A. (i. ('legg. (E.R.A.
report N/T69).

Metal transfer between palladium and
silver contaets at low inductances. J.

Riddlestone. (E.R.A. report U/T133).
On the theory of dielectric breakdown in

non-ionic crvstals. B. V. Paranjape.
(E.R.A. report L/T307).

Paper insulated eables: solid-type lead-
sheathed for voltages up to 33 kv.
(B.S. 480:1954 - - part I). (British
Insulated Callender's Cables).

Self-adjusting welding ares: drift in power
source output and electrode feed rate.

^
J. C. Needham. (E.R.A. report Z/T97).

Solder-sweated split tinned copper con-
nectors. (Edison electric institute. Spe-
cification no. TD-160 1955).

Some practical aspeets of series capacitor
installations with special reference to
proteetion. J. S. Nicholson. (E.R.A.
report Q/T135).

Engineers.

Corporation of professional engineers of
Quebec. Annual report, 1955.

The Engineer buyers guide, 1956.
Engineers' council for professional devel-
opment. 23rd annual report, 1955.

Industrial relations.

Outstanding books on industrial relations.

1955. (Princeton. University. Industrial
relations section. Selected references.
no. 68).

Industrial wastes.

Proceedings of the tenth industrial waste
conference. (Purdue. Engineering exten-
sion department. Series no 89).

Metallurgy.

Outlook for titanium. A. R. Lytle.
Powder metallurgy-now. F. V. Lenel.
(ASTM. H. W. Gillet memorial lecture,

1955).
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Mines and mining.

Development of the Port Radium leaching
process for recovery of uranium. (Can-
ada. Dept. of mines and technical

surveys. Mines branch. Radioactivity
division. Technical paper no 13).

Miscellaneous.

Bibliographical abstraets on evaluation of

brightening agents for detergent use.

L. E. Weeks. (A.S.T.M. S.T.P. no. 177).
A chemical study of the peats of Quebec.

J. Risi and others. (Quebec. Dept of

mines. Laboratories branch. P.R. no.

306).

Hydraulic transport of solid material in

pipes. R. C. Worster. (Institution of

mechanical engineers. Proceedings.
v.169, no. 32, 1955).

índia, 1955. Annual review. (Information
service of índia.)

List of approved equipment. Supplement
D, 5th ed., January 1956: (Canadian
standards association. Approvals labo-
ratories division.)

Revista do clube de engenharia, Brasil.

Numero especial: Aproveitamento dos
recursos hidráulicos do Vale do Paraíba.
(No. 231, Noy. 1955).

VVorker welfare in the era of automation.
C. R. Walmer.

Piles and piling.

Pressure treated timber foundation piles.

(American wood preservers institute.)

Soil mechanics.
Guide to the field description of soils for

engineering purposes.
Proceedings of the first Maritime soil

mechanics conference, 1954.

Proceedings of the Western Muskeg
research meeting, 1955. (Canada. NRC.
Associate committee on soil and snow
mechanics. Technical memoranda nos.

35, 37 and 38).

Traffic control.

Effects of traffic control on street capacity.

(U.S. Highwav research board. Bulletin
112).

STANDARDS REVIEWED
British standards, British standards

institution, 2 Park Street, London,
W. 1. British standards are avail-
able from the Canadian standards
association, National Research
Building, Ottawa.

B.S. 759:1955 — Valves, gauges and
other safety íittings for application
to land boilers and to piping instal-
lations for and in connection with
land boilers. 4/-.

This revised standard deals with safety

valves, high and low water alarms, stop
valves, feed valves, blow down fittings,

water gauges, pressure gauges, test con-
neetions and fusible plugs.

It does not provide for fittings for

calorifiers or for certain low pressure and
hot water boilers. Materials, temperature
and pressure limits and methods of con-
struction are specified, together with
formulae for determining the minimum
aggregate area of safety valves and the
sizes of valve springs.

B.S. 775:1956 Contactors when
supplied separately or in combina-
tion with other gear. 5/-.

This revision applies to electro-mag-
netically and electro-pneumaticall> r oper-
ated contactors and it covers air-break
and oil-break contactors foi' voltages up to

1 1 kv. a.c. and 650V d.e.

It should be noted that this standard is

closely related to B.S. 587, 'Motor
starters and controllers', a new edition of

which will shortly be published.

YOU MAME IT...
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World s most versatile,

economical and rigid
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for • shelving • conveyors •
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3425 Stanley Street Montreal, Que.
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ASSOCIATED ENGINEERING SERVICES LTD.

Consulting Engineers
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REGINA
2233 South Railway

EDMONTON
10250-106 Street

VANCOUVER
1934 West Broadway

JEAN-PIERRE BASTIEN

Consulting Structural Engineer

5370 13th Ave., Montreal RA. 1-8980

929 Royale, Three Rivers 4-3131

ALAN BATEY
Consulting Engineer

Steam Power Plant Specialist, Design, Layout
and Practical Advisory Service to Operator

and Management

2052 ST. CATHERINE STREET WEST, MONTREAL
WI. 9957

J. A. BEAUCHEMIN & ASSOCIATES

Consulting Engineers
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Engineering
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P.O. Box 93

EDGAR A. CROSS & ASSOCIATES

Consulting Engineers

INDUSTRIAL PLANT DESIGN

991 BAY STREET, TORONTO WA 3-8423-4

J. EDGAR DION
Consulting Management Engineer

ORGANIZATION - COSTING
PRODUCTION CONTROL - PROFIT CONTROL

JOB EVALUATION - OFFICE PROCEDURE & RECORDS
WORK SIMPLIFICATION - SALES CONTROL
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The 66MW steam turbine on works test.

Metrovic develops Power for Wabamun
Metropolitan-Vickers Electrical Company,

Limited, has recently completed a 66 MW, 3,600

rpm, steam turbine-generator for the Wabamun
Power Station of the Calgary Power Company.

The machine conforms with the best modern

practice, and embodies many features found in the

Company's machines recently commissioned or

under construction for major power stations

throughout the world. One feature of these

turbines is the rigid coupling of the rotors, and the

use of the minimum number of bearings. This

leads to a compact arrangement of power plant of

high efficiency and small overall dimensions.

Designed for initial steam conditions of 850 psig,

900°F, and a vacuum of 28.5 in. Hg., the two-

cylinder, close-coupled turbine drives a 13.8 kV,

60 cycle, hydrogen-cooled generator, and exhausts

to a Metropolitan-Vickers condenser having a

cooling surface of 46,000 sq. ft. Five-stage feed-

water heating in two low-pressure heaters, a

de-aerating heater, and two high-pressure heaters,

together with ejector heaters, drain coller, and gland

steam heater, provide final feed-water temperatures

of 376°F and 410°F at the economic and maximum
continuous ratings of 48 MW and 66 MW
respectively.

METROPOLITAN-VICKERS
ELECTRICAL EXPORT CO LTD

HAMILTON, MONTREAL AND CALGARY

Agents in Canada - Canadian Westinghouse Company Limited
56 A MV
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London Airport

The Construction of a Modern Civil Airport

A. R. Macrae and C. Heyes

Ministry of Transport and Civil Aviation, London

Of the world's major inter-

national airports, London

Airport is probably the

most up-to-date at present.

Its development from a

Royai Air Force project is

traced by the authors, who
comprehensively cover the

civil, electrical, and me-

chanical engineering that is

involved. The title illus-

tration shows the central

area at night and indicates

the effective street lighting

without any upward light.

London Airport is situated some
14 railes to the west of the City, a

distanee which takes 50 minutes by
road, even in the best of conditions.

The site oecupied by London Air-

port was selected in 1943 when it

was planned to develop an airfield

for Royai Air Force transport air-

craft of the heaviest types pro-

eeeding to the far eastern theatre of

war.

The problem of finding a site

suitable for development as a major
airfield which was within a reason-

able distanee of the heart of London,
yet clear of the built up area of

Greater London was, of course,

very exacting. Nevertheless

,

although comparatively close to the
built up area of Greater London the

site selected enveloped a small air-

field, market gardens, small farms,

disused gravei pits and a small
number of dwelling houses, so that
comparatively little demolition of

private property was necessary in

the development of the site which

was practically levei and had very
good flying approaches in the re-

quired directions.

Construction of the airfield for the

Royai Air Force started in 1944 and
work on the first three runways was
well under way when the war ended
the following year and it was decided

to develop the airport for civil use.

In considering the design and devel-

opment of the airfield as a civil

international airport due aceount
had therefore to be taken of the

fact that three runways, forming a

triangular pattern had already been
constructed. In the layout of run-

ways finally adopted, as shown in

Fig. 1 and now complete, two of the

three original runways are includcd.

Part of the third runway is utilized

as a taxi track.

Six runways have been provided

in the form of two parallel runways
in each of three different directions.

The triangular pattern of runways
thus formed encloses the central

terminal area where passenger hand-
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ling buildings, control tower, ad-
ministration and operational build-

ings are located. Access to the

central area for ali traffic is by a

tunnel which leads under No. 1

runway into the north of the central

area.

In the eastern section of the air-

port is No. 1 maintenance area

where main hangars and* mainte-

nance bases of British Airways
Corporations are situated. No. 2
maintenance area in the southern
section of the airfield is to be
developed primarily for airlines

other than the British Airways Cor-
porations. An area in the south

west of the airfield is reserved for

future development as No. 3 main-
tenance area if required. Along the

north boundary of the airport are

temporary buildings which were
provided to handle passenger traffic

until the permanent buildings in the

central area are complete.

RUNWAYS,
TAXI TRACKS AND APRONS

The major engineering works
which had to be undertaken on and
around the site to permit the con-

struction of runways included: (a)

the dewatering and filling in of

ponds and disused gravei pits cover-

ing a total area of some 100 acres;

(b) the diversion of two small rivers

over a total length of 4d/2 miles;

and (c) the construction of some 3

miles of roadway outside the bound-
ary of the airfield to replace public

roads which had passed through the

site.

At the time the runways were
designed the indications were that

the weight and take-off loads of

long distance aircraft would con-

tinue to increase and the runways
were accordingly designed to carry

the largest aircraft then envisaged.

The runways, taxi tracks and aprons
have been designed to carry an
all-up load of approximately 350,000

pounds on four wheels. The actual

basis of design was a load of 81,000
pounds on a single independent
wheel with a tyre pressure of 120

lb. per sq. inch. The instrument run-
ways numbers 1 and 5 are 300 ft.

wide and over 9,000 ft . long.

From an engineering point of

view the site selected has many
advantages. It is practically levei,

has a stable gravei formation and is

Jocated in what is known as the

Taplow Terrace gravei area. The
geological formation in that area

consists of gravei which is found
immediately below the surface top-

soil and to a depth of approximately
20 ft. Underneath the gravei is

London blue clay. The gravei lends

itself very well to compaction and
for that reason provides an ideal

foundation for the runways and
other installations which had to be
constructed even though in winter
the subsoil water levei rises to

within 6 ft. of the ground surface.

The construction of the runways
varies. A sub-base of high bearing

capacity was attained by removing
completely the top soil and brick

earth and exposing the gravei, and
by refilling to required leveis in

layers not exceeding nine inches

with similar gravei. On this the
12 in. pavement quality concrete

(minimum strength 4,000 lbs. per
sq. in. at 28 days) was laid. Because
it was only possible to carry out
the compaction of gravei filling

under favourable weather condi-

tions, and to protect and seal the
subgrade and so permit concreting

to continue, it was decided to

provide an 8 in. dry lean concrete

base slab below the 12 in. pavement
quality concrete. By this means
continuous progress during wet
weather was ensured. The concrete
was, in general, laid in bays 20 ft. x

20 ft. with expansion joints every
120 ft. and these have in practice

proved adequate.

Stormwater Drainage

The design of the main storm-
water drainage system proved diffi-

cult because of the flat nature of the
site and the lack of suitable water
courses into which the large quan-
tities of surface water could be
discharged. Owing to the large

quantities of surface water to be
dealt with, it was decided that the
scheme would have to be a gravity
system. In spite of the flat nature
of the site this has been achieved
although in some cases gradients of

stormwater drainage pipes are of the
order of 1 in 3,000.

The Taplow gravei is extensively

used as concrete aggregate. A num-
ber of pits from which gravei has
been removed exist near the airport

and use has been made of some of

these as balancing reservoirs; a
portion of these reservoirs has been
enclosed by a dam which acts as an
oil and petrol interceptor. Water
passes to the reservoir proper by
means of weirs which are furnished

with drip boards on the upstream
side. Where the reservoirs dis-

charge into rivers this is controlled

by means of a weir and rectangular
noteh.

ELECTRICAL SUPPLY AND
DISTRIRLTION

It was decided at the outset to

provide an 11 kv. electrical distribu-

tion system through the airfield,

but the Supply Authority network
in the neighbourhood of the air-

field was limited in the early days of

construction, only 300 kva. being

available. The civil use of London
Airport increased rapidly after the

opening in 1946, and it was nec-

essary to augment this supply
from another source. This, however,

was only an ínterim stage as the new
capacity was also limited, not more
than 2,000 kva. being available.

Meanwhile the design of the

ultimate distribuí ion system was
put in hand and negotiations opened
with the Supply Authority for a

permanent electricity supply up to

20,000 kva., the first stage of which

was brought into use in 1951 during

which year the demand rose to

2,190 kva.

The main electricity supply to

the airport is obtained from the

local Electricity Board through 22

kv. feeders, from two separa to

sources; each feeder is taken to a

main intake substation within the

airport boundary, with a 22 kv.

interconnector between these two
substations. At each, the 22 kv.

switchboard controls two 5,000 kva.

22 11 kv. transformers which feed

A view of the central area apron at London Airport.
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into the 11 kv. switchboard which
has duplicate bus-bars; there is thus

a capacity of 10 megawatts avail-

able at each intake substation, and
provision has been made for this

to be extended to 20 megawatts
later. The maximum demand at the

airport now exceeds 8 megawatts.

Electrical Distribution

The first section of 1 1 kv. distribu-

tion was laid down in 1946-47,

providing a supply to the future

central terminal area and ali three

original runways. As the develop-

ment plan of the airfield unfolded,

so the pattern of the ultimate

distribution system took shape.

This was designed to take ali

electrical loads within the bound-
aries of the airport together with
certain navigational aids located

not more than half a mile from these

boundaries. It was foreseen that the

industrial load of the airport would
become impressive, and the cable

layout has been designed with this

in mind.
The eventual apparent fault capac-

ity of the 11 kv. system is 250
Mva., hence the majority of the

switchgear has been installed to deal

with this; however, in order to

continue use of certain parts of the

system installed in the early days,
in which neither the cables nor the

switchgear are suitable for this duty,

THE ENGINEERING JOURNAL

reactors have been inserted at

appropriate points.

A number of ring mains are

provided between the two intake

substations, the basic principie being

that operational loads shall be
separated from industrial loads, as

far as practicable. Thus there are

two operational rings serving the

airfield proper, an outer which
circumscribes the runways, and an
inner which is laid outside the
central area aprons. These supply
power to ali navigational aids.

The control tower is on a third ring,

but in this case ali the central

area buildings are supplied from the

11 kv. switchboard in the control

tower, by means of radial 11 kv.

feeders. There is an interconnector

between this third ring and the

inner operational ring, for use in

emergency.
The industrial loads are taken on

two further rings, and it is the

intention to provide more such
rings as the maintenance facilities

of the airport increase.

Protection of the main 11 kv.

circuits is by comprehensive balanc-

ed feeder protection, using pilot

cables which have been laid with ali

the ring main cables, hence a fault

is isolated immediately at the near-

est circuit breaker on each side of

the fault, whilst the rest of the

ring continues to function as a

June, 1956

Fig. 1. Layout of runways finally

adopted, showing location of traffic

blocks. There are six runways.

spur from each of the main intake

substations at which back-up over-

load protection is provided on each
feeder. Transformer substations of

which there are forty-one in number,
provide the normal 400 volt, 3-

phase, 4-wire local systems. These
transformers are sized from 100 kva.

to 1,000 kva., according to need.

Standby Sets

To serve the navigational aids

in the event of a mains failure a
number of standby sets ranging
in size from 23^ kw. up to 250 kw.
capable of taking load within two
minutes of power failure have been
provided. In practice this is usually

achieved within 20 seconds by the
use of automatic start diesel or

petrol driven alternators located

near to the aid they serve.

These sets rely on a power failure

to initiate starting, consequently
they do not meet the requirement for

special telecommunications equip-

ment, which will be out of use for

more than two minutes if the supply
is momentarily interrupted. For
this reason a new provision has been
continuously running generating

sets, normally driven by an induc-

tion motor off the mains, but
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The 11-kv. supply system. The diagram shows: A, B—22/11 kv. sub-stations.
C—750 kva. reactor. D—500 kva. reactor. E—100 kva. reactor. F—50 kva.
reactor. Circle—ring main unit and transformer enclosure. Black square

—

brick-huilt sub-station.

coupled to a diesel engine through
a magnetic clutch which is energized

from the alterna tor exciter as soon
as a power failure occurs. A heavy
flywheel on the motor shaft pro-

vides the required inertia to drive

the diesel until it has run up to

speed, and this is aecomplished with

a drop in frequeney not exeeeding
5 per cent.

AIRF1ELD LIGIITING AND
CONTROL

The first installations of runway
and approach lighting were of a type
which had been developed for

military purposes during the 1939-45

war and represented the most
up-to-date pattern at that time.

The approach lighting to the main
runway was in the form of a

divergent funnel, each line being set

outwards at an angle of 2
o and

extending to a distance of 4,500

feet from the threshold. The omni-
directional fittings had red filters,

and for bad visibility conditions a
"box" of four directional sodium
lights was provided adjacent to the

threshold, two on each side of the

runway. The runway lighting was
also the wartime flare path, designed

to provide the minimum useful

source of light against a completely
black background, and of little use

against a normally lighted airport.

The approach lighting gave way
to the modern line and bar system in

1949, London Airport having the

first installation of this type in

Great Britain. At the same time
the runway lighting was changed
to the latest equivalent of the

contact lighting system. Taxi light-

ing has also been developed to meet
the requirements of London Airport

and so far is unique in this country.

Approach Lighting

The function of the lighting

pattern is fourfold; primarily it is

to show the pilot the continuation of

the centre line lighting into the

approach and across which one or

more crossbars are provided at

fixed distances from the threshold,

these serving the three purposes of

giving an indication of distance,

providing a horizon by which the

attitude of the aircraft can be
checked, and showing the pilot that

he is on the correct angle of descent.

The extended centre line is illu-

minated to a distance of 3,000 feet

from the threshold ; the crossbars are

also illuminated, and are of lengths

proportionate to distance from
threshold, so that when on his

proper descent path each crossbar

appears to the pilot to be of equal

length. The lighting of the centre

line is coded, one fitting being

provided at each position in the

first 1,000 feet from the threshold,

two fittings in the second 1,000 feet,

and three fittings in the third.

High intensity lighting is achieved

by using high powered uni-direction-

al fittings, with tungsten lamps. Al-

though the original high intensity fit-

tings at London Airport were com-
paratively heavy, the modern coun-

terpart is of lightweight construc-

tion, about 6 lb. inclusive. On ali

approaches the fittings in the first

500 ft. from the threshold have been

changed to lightweight type, and ali

fittings throughout new centre line

and crossbar systems are lightweight

.

These fittings have a narrow beam
of intensity about 20,000 candeias at

full brilliancy, which can be con-

trolled in five stages down to 1 per

cent. Since they are uni-directional,

such fitt ings cannot provide an or-

biting guide for aircraft in conditions

of good visibility, hence a separate

The line and bar system of approach lighting; runway lights at end.
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system of red omni-directional

lights is provided, one fitting cor-

responding to each position of high

intensity fittings.

High intensity lighting is normally
only used on instrument approaches,

of which there are four at London
Airport, three having six bars of

lights, the fourth having three bars;

in every case omni-directional low
intensity lighting is superimposed.

The remaining approaches used for

night flying are equipped only with

low intensity centre line lights, and
either one, or two crossbars.

The circuits of ali approach lights

are duplicated and interleaved, in

order that failure of one circuit shall

not destroy the lighting pattern.

Most of the circuits are parallel, but
the newer approach systems have
series circuits, which are more eco-

nomical and, moreover, give uniform
brilliance to ali lights.

Runway Lighting

The chief criteria for runway
lights are that they shall approxi-

mate in brilliance to the approach
lighting, and that they shall be ae-

curately beamed and provided with
brilliancy control. Since the run-

ways are 250 ft. and 300 ft. wide at

London Airport, flush or blister

type bi-directional fittings have to be
used in lines spaced 150 ft. apart,

hence approximation in brilliance to

approach lighting cannot be at-

tained for the maximum beam of the

blister fitting is some 5,000 candeias
of white light; they are, however,
accurately beamed and provided
with brilliancy control. A distance

marker is provided in the runway
fittings to advise pilots that they
have reached a point beyond which
it is not safe to touch down; yellow
half filters are fitted to these lights,

showing in the direction of approach
only for the last 2,000 feet of the
runway.
Two sets of threshold marking

lights are provided, both green; the
normal threshold consists of blister

type fittings, controlled with the
runway lights, but without bril-

liancy control; these are spaced
evenly across the runway. The other
threshold is made up of elevated
lights, uni-directional towards the
approach, and circuited with the ap-
proach lights; these are the high in-

tensity markings, spaced at the sides

of the threshold only, leaving a gap
of 75 feet in the centre of the runway.
Runway lights are interleaved on

constant current circuits and bril-

liancy control is achieved by tapped
transformers with chains of con-
tactors or, more recently, saturable
core reactors. The existing blister

type fittings have a projection of

about 1% in. above runway surface,

but a new type having a projection

less than 1 in. is now under develop-

ment.

Taxi Track Lighting

There is a complex system of taxi

tracks at this airport, and aircraft

may be routed along a number of

alternate ways. It was therefore nec-

essary to provide route marking by
lights, with control of individual sec-

tions; this has been achieved by pro-

viding a centre line system of light-

ing, instead of the usual side light-

ing, this decision was taken because
of the difficulty of seeing edge light-

ing on the wide tracks in conditions

of low visibility.

Blister type fittings, of the same
design as the runway lights, but
provided with green filters, have
been placed along the centre line of

ali taxi tracks; they are supplied by
a number of series circuits, through
transductors, which have tertiary

windings for D.C. saturation. When
a series circuit is energized, ali the

taxi lights will be illuminated, until

D.C. is applied to particular trans-

ductors, when the corresponding
lights will be extinguished. The se-

ries circuits are thus arranged in geo-

graphical order, whilst the D.C. con-

trol circuits are arranged in order of

lighting sections.

The control of the taxi track sys-

tem is divided into blocks, each
junction forming a block on its own,
with the interconnecting straight

sections forming other blocks (see

Fig. 1). At the dividing point of the

blocks there is placed a line of red

lights across the taxi track, known
as a traffic bar; when these lights are

extinguished an aircraft has right of

passage, but when illuminated the

red lights demand that the aircraft

shall halt.

It was found in practice that an
auxiliary aid is sometimes required

to guide aircraft along the selected

path, for in certain conditions of

sunlight it is not easy to pick out

the green centre line. To meet this

contingency a system of route in-

dicator boards has been devised,

placed at the entrances to ali junc-

tions. These boards have mimics
painted upon them showing the pos-

sible routes available in correct ori-

entation, and each branch is pro-

vided with a white light, the lamp
on the selected route being illumi-

nated. There are also red lights to

denote that the traffic stop bar is

illuminated; control of the route

lights is effected from the control

tower.
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Control of Airfield Lighting

The fact that navigational aids

are spread widely over the surface of

an airfield, and indeed beyond its

boundaries, had led during the 1939-

45 war to consideration of an eco-

nomic means of exercising control

over the switching of a large number
of services already growing and with
unknown possibilities of expansion.

It will be seen that there are many
hundred circuits which require to be
operated from the control tower, and
that these circuits arise at many dif-

ferent points over a large area. To
avoid the laying of heavy multi-core

cables a system is used whereby al-

most an infinite number of switching

operations may be carried out over

a small finite number of telephone-

cable cores. This system transmits

coded pulses from the control tow-
er, which are received at the ap-

propriate switching centres where
they operate a relay tree to effect

the required switching operations.

Installation was commenced in 1947
and has continued since then as new
construction has called for further

additions to the system.

To assist the air traffic controller,

a mimic is provided in the control

tower, indicating the services select-

ed ; thus a system of back indication

is a vital requirement. This is

achieved by the use of a current-

actuated device to give evidence

that a circuit is alive and current

flowing, with the presumption that

the lamp is alight. No visual aid de-

pends upon a single lamp, so this

presumption is justified.

The exceptionally large number
of circuits to be controlled and back-

indicated at London Airport has led

to consideration of the best means
of relieving the air traffic controller

of that part of the task he now per-

forms in checking that the control

system is, in fact, in order. It has

been decided that a form of elec-

tronic scanning will meet this situa-

tion in the most economical manner,
and this equipment is now in the

course of manufacture.
It has long been recognized that

some means of pin-pointing aircraft,

and vehicles, on the runways will

prove of great value particularly

during periods of bad visibility; to

this end experimental work has been
proceeding to obtain the indication

by using the aircraft or vehicle to

upset the coupling between oscil-

lator and receiver coils embedded in

the runways. This work is entirely

separate from the scanning of the

airfield by radar.

Street Lighting

When London Airport was opened
as a civil airport there were no street

lighting fittings specially designed

to obscure upward spill which might
cause confusion to pilots. This ap-

plied particularly to those lighting

the main Bath Road which runs

parallel to the instrument runways.

These lights were therefore shielded

to prevent ali egress of light above
the horizontal; the street lights

erected at that time in the north

terminal area were also treated in a

like manner; but this has two dis-

advantages, the appearance is un-

pleasing and the windage stress is

high.

During the past ten years new
types of fittings have been evolved,

but the overriding criterion insofar

as the central area is concerned, is

the necessity for shielding upward
light completely. There are more
than two hundred fittings in the cen-

tral area, so the importance of

shielding light from the controllers

in the control tower is paramount.
The fittings chosen are an adapta-
tion of a design for street lighting,

and consist of inverted troughs con-

taining three 80-watt fiuorescent

tubes, with two plane mirrors be-

hind. They are mounted on 30 ft.

high standards, spaced at approxi-

mately 90 feet. The resulting uni-

formity and intensity of illumination

is most satisfactory.

Similar fittings are used on main
roads in the airport, usually mount-
ed at 25 ft. height, whilst on subsi-

diary roads an aero screen type of

fitting with 80-watt mercury lamp,
mounted at 15 ft., is used.

NON-VISUAL NAVIGATIONAL AIDS

The Instrument Landing System
enables a pilot to check his position

in the approach to a runway during
bad visibility, by means of radio

signals. Two beams are projected

from the ground, one at a fixed

bearing in the direction of approach,
emitted from a transmitter situated

beyond the up-wind threshold of the

runway, and the other at a fixed

angle of elevation, from a trans-

mitter quite close to, but offset from,

the runway centre line at the touch
down threshold. There are also up
to three location markers which in-

dicate the distance of the aircraft

passing over them from the runway
threshold. The aircraft carries equip-

ment which indicates to the pilot

any deviation to one side or the

other of the azimuth beam and
above or below the glide path; the

markers each of which has its own
distinctive signal, enable the pilot to

check his height against distance

from threshold and so provide a

check on the glide path.

The Ground Controlled Approach
System requires an operator to ad-

vise the pilot of his course as he sees

it on the dual cathode ray tubes,

which present the position of the

aircraft in three dimensions. The
aerials of this radar device have
necessarily to be placed to align with

a particular runway, and for the

sake of economy the present type of

equipment has been mounted in

mobile caravans so that it can be

moved around the runways as re-

quired. The operators have to work
inside these caravans, with light ex-

cluded as far as possible, and since

there is a considerable amount of

heat generated by the radar equip-

ment, it has been necessary to in-

troduce refrigeration to cool the

ventilation air through the caravans.

Another application of radar is

surveillance, or approach control.

which plots aircraft in the vicinity

of the airfield and can be used for

Airport lighting control equipment (apparatus room).
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The control room on the ninth flúor of the eontrol building.

speeding up movement rates by
marshalling approaching aircraft in-

to closer intervals of space than
would otherwise be safely possible,

and by giving early separation to

aircraft taking off.

The Airport Surface Movement In-

dicator is also a radar device, which
plots aircraft and vehicles on the

runways and taxi tracks; this is used

to assist the ground movement con-

trollers, within the limitations of its

indications.

Standard methods for communi-
cation between control tower and
aircraft are installed, also direction-

finding radio. Certain other radio

aids are now being evaluated.

APRON SERVICES

Lighting of aprons is of prime im-

portance, not only to enable pas-

sengers and staff to find their way
to, and about, the aircraft, but to

reduce the danger hazard of rotating

propellers. The early lighting by
using floodlights at low levei was
not only ineffective, but dangerou?
on account of dazzle; this was over-

come by using floodlights mounted
on low towers, 35 ft. to 40 ft. above
apron levei, which gave a reasonable
illumination to a depth of up to

200 feet.

The central area aprons, however,
are nearly 600 feet across; the main
taxi route runs through the centre,

with parking bays on each side;

there is no need to illuminate the
taxi track; in fact it is better left

dark, hence the problem resolved it-

self into lighting a strip 150 feet

wide from the apron edge towards
the taxi track, on both sides of the
latter. The factors taken into ac-
count in fixing the mounting height
were the proximity of runways and
taxi tracks on the airfield side of the

aprons, the architectural blending of

supporting structures with the build-

ings, and the reduction of glare to

taxi-ing pilots, and to the air traffic

controllers in the control tower. The
chosen height of 60 feet has provided

a satisfactory solution to these prob-

lems; on each tower up to twelve

floodlight fittings of a special design

may be mounted, each fitting having
a 1,000 w. tungsten lamp. The aver-

age intensity of illumination over the

150 ft. strip is 0.5 lumens per sq. ft.

Control of the lighting may be ef-

fected from the base of the towers,

or from the face supervisors control

room in the passenger building;

power supplies are taken from the

local MV network through con-

tactors in the apron sub-stations.

The electrical requirements of an
aircraft while on the apron are grow-
ing and now represent on the aver-
age a load of 20 kw. continuously,
with an addition of 60 kw. superim-
posed momentarily during engine
starting. Since the use of engine-
driven generat.ors on trucks is ex-

pensive and wasteful, a system of

mains-fed socket outlets on the
aprons is now being installed. Be-
cause of the risk of petrol (gasoline)

vapour in pits even if flameproof
equipment is used it was decided
that some forni of retractable con-
sole was called for, and this has been
under development for some time;

the final prototype is now under-
going intensive trials.

Since there are approximately
seventeen parking bays on each of

the central aprons, more than half of

which may require power at any one
time, and since the engine-starting

load is a potential source of bad
voltage regulation throughout the
electrical system, it was decided to

put down a transformei- for each
pair of retractable consoles, which
provide 415 volt 3-phase and 240
volt 1-phase supplies. It was not
desirable to house 11 kv. high rup-

turing capacity switchgear in the
congested spaces where the trans-

formers have to be located, conse-

quently a 3.3 kv. ring main has been
laid round each apron, and the sub-

stations housing the transformers,

HV and MV switchgear are of mini-

mum size.

At one time it was expected that

An 11-kv. switch-
board in the central
area control build-
ing, sub-station 23.
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Fig. 2. The central terminal area covers some 160 acres in ali.

pilots would need guidance to indi-

cate the parking bay they were to

occupy; a system of lead-in and
lead-out curves was therefore pro-

vided by blister lighting fittings in

the apron, and trials have been car-

ried out with illuminated number
indicators mounted about 20 feet

higli denoting the number of the

bay. In praetiee, the curves of light

do not seem necessary, and the value

of the indicators is now being as-

sessed.

The possibility of installing hy-

drant refuelling systems on the

aprons is discussed in another part

of this paper.

TUNINELS AND SUBWAYS

The access to the central area is

by tunnel. It is constructed of rein-

forced concrete, 2,000 ft. long and
86 ft. wide, containing two separate

20 ft. carriageways, two separate

cycle tracks and two pedestrian

paths. It was constructed on the cut

and fill principie and during its con-

struction No. 1 runway was out of

commission. Lighting is by cold

cathode tubes throughout, the spe-

cially designed fittings being tri-

angular in section so as to allow the

lighting sources to be mounted at

the junction of wall and ceiling on
both sides. The lighting is graded
down from the portais, and auto-

matic differential switching is pro-

vided for day and night use to

achieve the maximum economy
since the connected lighting load is

130 kw. The tunnel is straight and
relatively short, hence no amount of

grading can fully compensate for the

eye adaptation time.

Apart from the pilot lights (which

are mains-supplied through inde-

pendent circuits) the lighting is fed

from both ends of the tunnel, the

power being obtained from separate

airport rings; the fittings are inter-

leaved on these two main circuits.

The motor carriageways are ven-
tilated from two fan chambers, one
serving each way. In each fan cham-
ber are installed two fans each ca-

pable of delivering 175,000 cu.ft./

min. into the air duct which runs
under the cycle subway; from this

duct air is fed into the carriageway
through grilles spaced at low levei

along one side; the air finds its own
way out of the tunnel. Control of the
fans is effected through an auto-

matic gas analyser which determines
the amount of carbon monoxide in

the tunnel air at one sampling point

in each carriageway; this is located

at about two-thirds of the length of

the tunnel from the entrance.

Drainage of the tunnel is by pumps
which deal with the normal drain-

age of the sub-soil water surrounding
the tunnel, which is a continuous
process at low rate of flow; and
storm water drainage designed to

deal with the estimated flow of water
into the tunnel from the approaches
in the heaviest downpour expected
in the district. Both sources of water
flow into a common drainage system
and then to the pumphouse sump,
which is divided into two chambers.
There are two normal pumps rated

at 625 g.p.m. each, one of which is

capable of pumping out the collect-

ing sub-soil water, and four large

pumps, of 1,875 g.p.m. delivery each,

to deal with the storm water. The
latter are brought in automatically,

in cascade, on levei gauge control in

the sumps. In addition, two special

sump drainage pumps have been in-

stalled to deal with the possibility

of petrol spillage finding its way into

the sumps; in this case normal pump-
ing will be stopped and the spirit

removed into containers. At the

same time foam can be introdnced

into the sumps as a fire precaution.

For purposes of fire and damage
control, a number of control points

have been established at intervals

along the carriageways. At each ate

fire alarms, telephones, water hy-

drants, illuminated instruction signs,

and traffic lights. These are operated

by fire services or police, there is

also provision for remote control of

the traffic lights, and illuminated

signs, which bear the legends "stop"

or "stop engines" as required. In ad-
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Looking north from the control tower, showing the entrance to the main tunnel
connecting the central area to the Bath Road (top of Fig. 2).

dition there are traffic counters at

each end of the carriageways, which
also indicate the actual number of

vehicles in each way at any time;

the trame lights at the tunnel en-

trances are linked with this differen-

tial counter and will turn to red in

the event of a sustained concentra-

tion of vehicles in a carriageway.

TEMPORARY TERMINAL
BUILDINGS AND HANGARS

Prior to the opening of the central

terminal buildings ali passenger

handling was done in buildings erect-

ed in a temporary terminal area

along the northern boundary of the

airport. Ali the buildings erected in

that area, pending development of

the central area, are of temporary
construction. Temporary hangars
and workshops were similarly erect-

ed in No. 1 maintenance area.

Since these buildings were con-

structed rapidly, in many cases

from materiais no longer required

for wartime purposes, the heating
arrangements had to follow suit;

moreover the plan for the future

development of the airport was not
formulated. Consequently, it was
not possible to design a scheme for

district heating nor could the re-

quisite equipment have been ob-

tained at short notice. The imme-
diate demand for heating was met
therefore from a number of small

boiler houses placed adjacent to the
group of buildings and supplying
heat by low pressure hot water or

steam. The result was unavoidable
but wasteful in manpower and less

efficient than a large modern central

heating plant could be. The arrange-
ment has, however, been perpetuated
and indeed added to from time to

time to keep pace with growing de-

mands so that today quite a number
of small boiler houses exist around
the airport. Meanwhile, two inter-

esting modern installations of mod-
erate size have been provided and
are described later.

CENTRAL TERMINAL AREA

The central terminal area is dia-

mond shaped (see Fig. 2) and covers

approximately 160 acres in ali. The
area reserved for buildings is bound-
ed by concrete aprons for aireraft

stands. These are arranged in two
parallel rows on either side of a taxi-

way which runs through the centre

of each apron. Vehicular and pedes-

trian subways have been provided
under each apron to enable vehicles

and staff to get to and from the

outer aireraft stands without having
to cross the surface of the aireraft

parking aprons. At the present stage

of development the north-east,
south-east and the south-west aprons
are complete.
The buildings already constructed

and to be constructed in the central

area are of permanent construction.

They are of structural steel frame-
work encased in concrete and faced
with hand made rustic bricks.

The electricity supply to ali build-

ings within the central area is taken
from the main sub-station at the
control building by means of high
voltage spur feeders. At present,

feeders have been laid to a trans-

former sub-station constructed un-
derground between the Queen's and
the south-east face buildings. From
here médium voltage (400 volt, 3-

phase, 4-wire) cables are taken to

the main low voltage switchboards
in each building. An emergency
lighting supply for essential lights is

obtained from a battery in each
building, rated at 30 minutes. Should
the emergency last longer than this

a supply can be obtained from the
control tower standby generating
set.

CONTROL BUILDING

In the centre of the central ter-

minal area is the control building

which is T-shaped in plan on the
ground and first floors with a central

tower rising to a height of 126 ft.

The control building houses ali the
aerodrome approach control and
ground movement operations rooms,
telecommunications and airport ad-
ministrative staff as well as staff res-

taurants. Ali movements of aireraft

approaching and departing from the
airport and ali movements of air-

eraft and motor vehicles on the air-

eraft manoeuvring áreas are con-
trolled from this building, whieh is,

in consequence, the focal point of a
highly complex system of radio and
line communication, radar and radio
navigational aids, airfield lighting

and ground movement control.

The tower in plan consists of two
intersecting trapeziums with stair-

cases and a central services core be-

Main access tunnel—interior view of eastern vehicle tunnel looking south.
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tween theni. The central serviees

core extends to the full height of the

tower and eontains lifts, ventilation

trnnking, pneumatic message tubes
and cable ducts. The control rooms
have a false floor underneath in

which cables and tubes are run direct

from the serviees duct to any posi-

tion in the room; thus ensuring

flexibility in the layout and easy
maintenance of technical equipment.
On the roof of the nine-storey con-

trol tower, in a glass fronted pent-

house, is the aerodrome control room
which commands an ali round view
of the airport and its approaches.

Movement of ali aireraft and ve-

hicles on the airport is controlled

from this room. Immediately below
is the approach control room which
is enclosed by glass on three sides.

This room houses radio and radar
equipment by which the controllers

guide aireraft from distant radio

"fixers" on to the airport approach
path.

Below the approach control room
in the tower are administration

offices, conference room, etc. The
east wing of the building houses tele-

communications equipment and tele-

phone exchange; the west wing ac-

commodates the medicai centre,

while staff restaurants and rest

rooms are located in the south wing.

The control tower is operationally

the most important building at the

airport; consequently, special pre-

cautions have been taken to ensure

continuity of electricity supply. The
incoming supply is taken from two
transformers each of 500 kva. rating,

fed from the central substation. On
the médium voltage side there are

two main switchboards, the division

being made here into "essential" and
"non-essential"services.Thisdistinc-

tion is, of course, applicable only to

emergency conditions when in the

case of power failure the stand-by

set is run up and connected to the

"essential" switchboard only. The
maximum demand of this building is

of the order of 450 kva. but the es-

sential load is about 150 kva. at

present. To meet this a 250 kilowatt

supercharged diesel engine generat-

ing set running at 600 r.p.m. and
automatically started has been in-

stalled adjacent to the control tower.

This set will run up and take this

essential load in 20 seconds from a
mains failure.

Ali electrical requirements for

navigational purposes are essential

loads, together with the lighting and
heating of the rooms oceupied by
the air trame control personnel.

The lighting of rooms in the con-

trol building, with the exceptions

noted below, is of a high standard,

fluorescent sources being used ex-

tensively, whilst in the staff restau-

rant the lighting is decorative. The
exceptions are the aerodrome control

room at the top of the tower which
has continuous glass windows ali

round, and the approach control

room. In the former any light source

above the levei of the operating per-

sonnel can be annoying by causing

reflections on the glass. This has
been overcome by placing the light

source in a small tube with a narrow
slit along one side which can be
varied in width and is placed at ac-

tual desk levei to illuminate instru-

ments (where these are not self-

illuminated) and writing pads. In
the approach control room with its

radar screens normal light is re-

quired for certain functions, whilst

the viewers must have very little

light. These apparently incompatible
interests are still under investiga-

tion. Most of the áreas are provided
with forced ventilation to exclude
dust and noise. Filters, fans and
heating batteries are housed in plant
rooms situate at convehient posi-

tions, the air systems being similar

to those in the passenger building

described elsewhere. In addition

there is a very large solar gain in the
aerodrome control room and some-
what less in the approach and con-
trol rooms immediately below. To
enable comfortable conditions to be
maintained in these áreas, air-

conditioning plant has been in-

stalled. This uses the same air sys-

tem as for winter ventilation with
the addition of cooling coils through
which chilled water is circulated,

that is, there is temperature control

but no humidity control, the condi-

tion of the air being arranged to

come within the comfort zone as de-

rived from the psychrometric chart.

Apart from the warm air of the
plenum systems, other heat is in-

troduced in the building through ra-

diators and convectors as necessary

to bring the temperature to 65° F.

normal. Domestic hot water is ob-

tained through secondary systems
from calorifiers. High pressure hot

water is used direct in some of the

kitchen cooking equipment, the re-

mainder being electrically heated.

Two lifts have been installed in

the centre of the tower proper, one
used normally for passengers, having
a speed of 300 ft./min., and the other

for freight.

A comprehensive automatic route-

ing message tube system is installed

between the air traffic controllers at

the top of the control tower and the

telecommunication and meteorolo-

gical staffs below, also from the con-

trol tower to the passenger handling

buildings. The master clock is housed

in this building, from which a num-
ber of circuits are run throughout

the building and also to the pas-

senger handling and Queen's build-

ings, ali of which are equipped with

slave diais of various types. For use

by the air traffic controllers there

are also cyelometer type clocks reg-

istering at 5-second intervals, the

figures being half an inch high.

The lightning protection system
arranged at the top of the control

tower is adequate for coverage of the

other buildings at present.

PASSENGER HANDLING BUILDING
AND QUEEN'S BUILDING

The first passenger handling build-

ing erected in the central area is

sited in front of the south-east ter-

minal apron. The second passenger

handling building will, in due course,

be erected in front of the north-east

terminal apron. In between these,

on the eastern corner of the central

area, is the Queen's building which
is now rapidly approaching com-
pletion.

The passenger handling building

now in use is some 600 ft. long by

The new Queen's Building from the control tower in the central area.
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Passenger Building concourse; line source loudspeakers and chandeliers.

250 ft. wide and three storeys high

and handles ali short haul pas-

sengers passing in and out of London
Airport. It is designed so that pas-

sengers pass transversely through
the building by a number of parallel

channels each of which is self-

contained with immigration, health,

and customs control. Each channel

is served by a baggage conveyor belt

running beneath the first floor, ex-

cept in the customs hall where it

rises to first floor levei to bring the

baggage up for inspection. Pas-

sengers are thus able to pass easily

and quickly through the control

formalities. The main feature of the

building is the large concourse which
runs almost the full length of the

building on the first floor. Departing
passengers enter on the ground floor

and are conveyed by short escalators

up to the main concourse on the

first floor and then through their ap-

pointed channel to customs, im-
migration, health, final departure
waiting room, and thence by a bridge

to the aircraft parking aprons. The
whole of the lower ground floor of

the building is given over to the

handling of baggage, the accom-
modation of technical staff and
equipment, kitchens, plant rooms,

etc. The first floor is given over to

passenger handling and facilities for

passengers and on the second floor

are restaurant, buffet, lounge, and
office accommodation for operating

companies. Shopping, banking and
other facilities are provided in the

main concourse. The roof of the

building is planned to accommodate
spectators who will gain access by a

bridge from the roof of the Queens'
building on to the roof of the pas-

senger building.

The main electrical distribution

cables are run from the médium
voltage switchboard to sub-distribu-

tion paneis throughout the building,

and separate cables are taken to the

plant rooms for the heating and ven-
tilation equipment. A maximum de-

mand of about 1,000 kva. is expected
when the building is operating to its

maximum capacity.

The lighting fittings in the south-

east face building have been chosen
primarily to harmonize with the in-

terior architectural features. There
are some very large spaces where
good lighting is achieved by fluor-

escent tubes either concealed in the
ceiling as in the main concourse or

provided with pleasing fittings as in

the customs hall where the levei of

illumination is of the order of 15
lumens per sq. ft. over the inspection

benches. Some lighting is purely ar-

chitectural as exemplified by the
unique chandeliers in the main con-

course, and an indirect use of cold

cathode tubes round the circular roof

lights over the balcony.

Most of the building is sealed

against exterior noise; in conse-

quence resort has been made to

mechanical ventilation. The air is

filtered and heated (when neces-

sary), and the basis of design is six

changes of air an hour. The main
concourse has seven plenum sys-

tems introducing air at low levei and
extracting at ceiling. Ali other parts

of the building are ventilated from
two large plant rooms each contain-

ing a number of plenum and re-

circulation fans together with their

heating batteries. Air supplies to

kitchens are based on 20 changes an
hour with total extraction.

Apart from heating by warming
the air there are two large systems
of floor heating, one in the main
concourse and the other in the cus-

toms hall; also to a minor extent ra-

diators are employed. The floor heat-

ing is designed to give a constant
floor surface temperature of 75° F.

The overall effect of heating and
warm air is to attain a temperature
of 65° F. to 70° F. throughout the
building, the various sections being
thermostatically controlled.

High temperature hot water is

brought into the plant rooms and
the air heating batteries are directly

connected. The floor heating coils,

radiators and domestic water serv-

ices are ali supplied at low tempera-
ture through calorifiers which are

also housed in the plant rooms.

Steam for kitchen purposes is raised

in generators directly heated by the

high temperature hot water, and in

some instances the latter is used
direct for heating cooking appliances.

An interesting installation is the

baggage conveyors which take pas-

sengers' baggage from the ground
levei up to the customs hall, then
drop down again to ground levei. A
number of endless belts form each
conveyor. Provision has been made
for emergency stops by customs
officers and also at other positions

as may prove necessary. In handling
baggage of ali imaginable kinds, care

has been taken to make the trans-

mission from one belt to another and
also around bends as proof as is

possible against accident by jam-
ming or ripping of the fabric of the

containers. In addition to the push
button stops, customs have physical

barriers which can be lowered by
hand across the belts, and there are

electric eye installations to stop the

belt if an object has not been removed
for examination.

Two kitchens are provided, one
for the public restaurant and snack
bars, and the other for the prepara-
tion of aircraft meais; for the former,

food and wine lifts are provided to

serve the various floors at which
meais may be served. Since these

lifts are handled by any of the kit-

chen staff and may have access from
either side, care was necessary to

ensure that adequate interlocking

was incorporai ed.

The public address systems in the
building are quite comprehensive,
serving the three main functions of

operational instructions, notices to

passengers, and entertainment.
There are three separate systems
ali subject to the overriding control

of the airport management; the
first, notices to passengers, in the
main passenger parts of the build-

ing; second, the local systems in

each of the waiting rooms where
outward bound passengers have
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Central light well in the engineering hall at B.O.A.C, headquarters.

passed through customs; and third,

the entertainment parts which are

largely the roof spaces. The feature

of interest in these installations is

the first use made in this country
of the "line source" type of loud-

speaker for large áreas. In partic-

ular the main concourse has two
sets of such loudspeakers inounted in

vertical line back-to-back at ap-

proximately the centre of the con-

course which is 480 feet in length.

Each "speaker" consists of 10
loudspeakers of 50 watts maximum
loading each.

Queen's Building

The Queen's building which is

located in a central position between
the present and the future pas-

senger handling buildings is designed

to cater for aircraft operations and
crew rooms as well as providing

amenities for the visiting public.

The operations accommodation will

include aircraft and crew clearance

rooms, meteorological forecasting,

and flight planning and crew brief-

ing rooms, etc. For the general

public it will house an exhibition

hall, post office, news cinema, lecture

hall, grill room, and buffet. It will

also provide access to the roof

gardens of ali the main buildings

where amenities for the visiting

general public have been provided.

These buildings are connected with

one another by bridges at roof levei.

Most of the services follow lines

similar to those in the main pas-

senger building. The maximum de-

mand on this building is expected

to be 600 kva. This building is to

be brought into use in the near

future.

PERMANENT HANGARS

Two permanent hangar blocks

have been built in No. 1 mainte-

nance area as a first stage in the

development of the permanent en-

gineering and maintenance bases for

British Overseas Airways Corpora-

tion and British European Airways.

Both these buildings are entirely

self-contained in that they include

offices, workshops, stores, and ali

the facilities and services for under-

taking major overhaul of aircraft.

The larger of the two permanent
hangar blocks has been constructed

for B.O.A.C. and measures approxi-

mately 860 ft. x 410 ft. overall.

It is of reinforced concrete con-

struction throughout and consists of

four hangars, separated from one

another longitudinally by an en-

gineering hall 126 ft. wide which

runs the full length of the building

and transversely by stores, work-

shops and offices which rise to a

maximum height of 66 ft. and for

which lifts have been installed.

Offices at one end of the block

provide the main headquarters'

accommodation for B.O.A.C.
Each hangar has a clear door

opening of 300 ft. x 45 ft. and a

clear depth of 140 ft. from front to

back. The hangar doors are of the

folding type the covering being

corrugated aluminum sheeting. Nor-
mal drive is by electric motors
through reduction gearing. Hand
operation is also available in case

of emergency. The building is con-

structed on the cantilever principie,

and reinforced concrete cantilevers

with portal girders over the hangar
doors provide the main supports

for the roof which is glazed. Each
of the counter balance blocks to the

8 cantilevers over the hangar doors

weighs 1,000 tons and the total

load on the foundation of each of the

8 main pylons is of the order of

4,000 tons dead weight.

There are five electrical sub-

stations within this building, four

of which are transformer substations

on a ring main, the fifth being a high

voltage switching point connected
into the airport distribution net-

work. Each médium voltage system
is electrically separate but there is

provision for linking the systems
should one of the HV substations

be put out of action. Considerable

use has been made of bus-main
trunking on the 400 volt 3-phase

side to facilitate connection of

machine tools and other loads which
may be in temporary use. AH
electrical installations within the

hangar pens are required to be
of flameproof construction from the

floor to a height of 10 feet above the

maximum height of the wing of the

largest aircraft which can be accept-

ed. Included in these flameproof

installations are six floor pits in

each pen containing socket outlets

for the tools and appliances which
are used when working on the air-

craft. The maximum demand at

present is 2,000 kva. but this

expected to rise to over 2,500 kva.

Lighting plays a big part in this

building, for much of the space

comprising the engineering hall is

without natural light. In this area

200 kw. of cold cathode lighting has
been installed, producing a mini-

mum intensity of 20 lumens per

sq. ft. at working plane. In the

hangar pens, which are 55 feet high

to the underside of the roof trusses,

the lighting fittings combine 750
watt tungsten lamps with 400 watt
mercury lamps. Each fitting com-
prises two inverted glass refractors

which concentrate the bulk of the

light downwards but allow an
appreciable upward spill to illu-

minate the roof and thus avoid the

"dark tunnel" effect. Since the

mercury and tungsten lamps in

each fitting are spaced within two
feet of each other, the colour

blending is good and the average

intensity of illumination on the

floor is 20 lumens per sq. ft. The
lighting load in each pen is 124 kw.
The remainder of the lighting is

largely by fluorescent tubes, al-

though some use is made of tungsten

lighting especially in the light work-
shops where radio interference sup-

pression is required.

Heating of the hangar pens is by
floor coils through which flows low

temperature hot water giving a

design temperature of 77°F. at the

floor surface. As some compensa tion

for main door opening, a high

velocity unit heater is mounted on
each side of the door at 15 feet
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Interior view of a hangar in the B.OA.C. hangar block.

above floor levei; these are brought

into use as required. Provision has

also been made to install high

temperature radiant paneis along

the back wall 20 feet above floor

levei, should these be required in the

future to provide a higher levei of

heat to men working on the air-

craft. The majority of offices and
store áreas are ventilated by plenum
systems giving four air changes an
hour with re-circulation. In most
offices there is also a low tem-
perature convector heater to offset

the loss of heat through the fabric

of the building; some use is made of

high temperature hot water pipes

suitably guarded for this purpose
also. The kitchen whieh serves a

very large canteen is provided with
cooking equipment mostly heated

by high temperature hot water, and
is ventilated by 20 air changes an
hour.

Cranes are provided in the

hangar pens covering the full depth
of 140 feet. These are in two sections

each bridge being independent of the

other and can be used as a separate

crane; the two bridges can be
latched together and used as a
single unit thus making possible the

interehange of the load. The maxi-
mum load on any bridge is five tons

under any condition of usage. There
is also a five ton crane spanning
80 feet over the central workshop.
The workshop services include

the provision of compressed air at

120 lb. per square inch gauge from a
central plant, a limited supply of air

at 3,000 lb. per square inch gauge,

and a vacuum plant. Air con-

ditioning has been provided for the

radio and instrument workshop to

hold the temperature of 68°F., and
relative humidity not exceeding 50
percent. Public address systems,
electric clocks, and fire alarms are
also provided. Sprinkler and
"deluge" systems which work in

conjunction with the fire alarms are

B.O.A.C. headquarters and hangar
block at London Airport.

described in another part of this

paper. A comprehensive lightning

conductor network is provided over
the roof of the building.

The smaller of the two permanent
hangar blocks has been erected for

B.E.A. and consists of two hangars
each approximately 900 ft. x 110 ft.

placed back to back with workshops,
offices and service rooms in between

.

Each hangar has five separate pairs

of doors which have a clear opening
of 150 ft. x 30 ft. A large stores

block flanks one end of the hangars
and the overall dimensions of the

hangar block are 1,020 ft. x 460 ft.

This building is constructed princi-

pally of reinforced concrete with
prestressed concrete roof beams
over the hangars.

The lighting of the hangar pens
has been carried out using a cold

cathode installation consisting of

tubes running fore and aft fixed

beneath the roof trusses at 15 feet

centres. The tubes are 35 feet

above floor levei and designed for

an average intensity of 20 lumens
per sq. ft. on the floor. The lighting

load in each hangar (5 pens) is

225 kw. The hangar pens have

partial floor heating extending from
the main doors to about one third

of the depth. The remainder of the

required heating is supplied in the

forni of unit heaters placed along

the back wall, these being supplied

with high temperature hot water
from the main heating plant. The
remaining heating throughout the

building is by high temperature
paneis and low temperature ra-

diators and convectors, domestic
hot water being obtained through
calorifiers.

The electrical requirements of

this building are provided through
a high tension substation on one of

the airport ring mains in which
transformers are installed and the

main médium voltage switchgear

is located. The maximum demand
is of the order of 1,500 kva.

HEATING SERVICES

Ali the buildings of temporary
construction are heated by low
pressure hot water or steam. The
boilers are ali small units fired with
coal, automatic stokers being fitted

to about half of them, and the

heating pipelines extend less than a
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quarter of a mile from any boiler

house.

In 1951 the first high pressure hot
water boiler plant was brought into

commission to provide heat for the

new permanent hangar blocks then
under construction in No. 1 mainte-
nance area. The boiler house con-

tains seven eeonomic type boilers,

coal-fired, each rated at 10 x IO 6

B.t.u. per hour, and each fitted

with an automatic stoker which
feeds chain grates in four boilers and
underfeed grates in the remaining
three. Ali boilers have induced
draught fans.

Water is circulated at 120 lb. per
square inch gauge, and 325°F.
through the pipelines to the hangar
blocks, one of which is situated

400 yards to the east and the other

1,000 yards to the west of the boiler

house. A base-exchange water treat-

ment plant has been installed.

Instrumentation has been carried

to the extent of providing automatic
control to ali boilers, hence a
constant watch on efhciency is main-
tained. The quantity of heat is

computed from the readings of the

Venturi meter and temperature
recorders.

This boiler house has recently

been extended by the provision of

three new boilers of the LaMont
type, which are vertical water tube
type boilers of relatively small

water capacity, each rated at 10 x

IO6 B.t.u. per hour also. These
feed into the common range and are

oil fired using 950 seconds fuel oil.

Another high pressure hot water
boiler installation has been brought
into use in the central area to

provide heat for the new terminal

area buildings. Because the final

development plan for this area was
not available, the boiler house was
erected in temporary construction

and contains four eeonomic type
boilers each of 10 x IO6 B.t.u. per

hour, water is circulated at 165 lb.

per square inch gauge, and the

temperature at the boiler outlet is

350°F. This also is an oil-fired

installation using 950 seconds fuel.

No automatic control has been
installed but instrumentation is

adequate to provide a constant
watch on efficiency. Induced draught
fans are provided. Ali four boilers

emit their flue gases into a common
chimney. Since the boiler house is

not far from the control tower, the

height of this chimney was reduced
to 80 feet and the density of smoke
is strictly controlled and recorded
on a chart. The feed water is

treated in an acid softening plant.

The water pumps providing the
circulation through the pipelines

are centrifugal type. The present

length of pipeline supplied from
this boiler house extends to a
distance of 700 yards, and on these

pipelines some of the expansion
devices are of the bellows type,

which have proved very satisfactory.

To meet the heat requirement for

the further development of the

central area, which cannot be ob-

tained from the temporary boiler

plant, a new central heating station

is now being designed which will

have an ultimate heat output of

100 x IO 6 B.t.u. per hour, and it is

proposed that this shall be a pressur-

ized system at 250 lb. per sq. inch

gauge. This will, of course, feed into

some of the existing pipelines.

FIRE SERVICES

A description is given here of the
fixed installations which form part
of the fire-fighting services but no
account is taken of the mobile
equipment and its uses since these

are not engineering services.

The supply of water for fire

fighting has been made completely
independent of ali other water
usage, and the general principie

adopted as the basis for design was
the simultaneous requirement of

fixed quantities of water at three

points in the airfield, namely, the
runways, the aprons, and a mainte-
nance building.

Surrounding London Airport there

are a number of very large gravei

pits; some of these are worked out
and remain as reservoirs into which
storm water from the airport is

drained, as previously described.

The pumphouse was accordingly

located beside the eastern balancing
reservoir which is adjacent to the

largest maintenance area. The fire

mains extend to the central area, a
route length of some 5,000 yards,

and will later be extended a further

1,000 yards westwards.

The pumphouse floor is con-

structed below the water levei in the

reservoir to ensure permanently
flooded suctions for the pumps of

which there are eleven installed.

Seven of these are the main fire

pumps each capable of delivering

1,850 gallons per minute against

a pressure of 130 lb. per square
inch. The 325 b.h.p. driving motors
are directly started through the

3.3 kv. switchboard, and are brought
into operation automatically in pres-

sure controlled sequence. There are,

however, two smaller balance pumps
of 100 gallon per minute delivery,

which are installed to maintain a

static pressure of 130 lb. per square
inch in the fire mains. To ensure

steady operation and provide the

initial quantity required when water
is demanded, a 12,000 gallon tank
is connected to the delivery lines

and maintained half full of water
under the mains pressure by com-
pressed air; the two remaining
pumps remove any water which
may collect inside the pumphouse.

The electricity supply is obtained
from the airport distribution system
through two 1,000 kva. step-down
transformers from 11 kv. to 3.3 kv.

In addition a smaller transformer

steps down to 400 volts for pump-
house services. The pumphouse is

normally not manned, and although

the pumps are brought in auto-

matically, they are arranged for

(Contimied on page 780)

A view of the boiler plant in the central area at London Airport.
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Automation., Men, and Machines

J. J. Brown,

President, Industrial Automation Limited, Montreal

Suppose you are the owner of a

manufacturing plant and a sales-

man comes up to you and says

he can give you a device that

will operate your punch presses

and other machines automatically.

He offers you these operating gad-
gets for only $22,000 each. You are

interested, but in the course of

conversation the salesman has to

admit that it will take a little

time to get the operating gadget
properly adjusted, and thereafter

it will run for only two hours with-

out a rest. Moreover, it must not
be used more than eight hours a
day or two thousand hours a year.

There also is the drawback that

the performance of this gadget
varies from hour to hour, it is

sometimes inoperative for days,
and at least once a year it will

fail to work at ali for a two-week
period. Finally, it turns out that
the device has a maintenance cost

to you of $1.75 an hour, plus mis-
cellaneous charges which amount
to another $1.25 an hour.
Now if this proposition were

made seriously to you as a hard-
headed plant manager, you would
undoubtedly throw the salesman
out the door without ceremony. As
you ushered him to the door, you
might take time to point out that
the whole machine his gadget is to
operate costs only $1,000, that the
machine itself can work 24 hours
a day, 365 days a year, with per-
haps only 1 per cent of its cost
per annum needed as a mainten-
ance charge. Moreover, the whole
machine costs only $1.00 a day to

Read at the 70th Annual General and
Professional Meeting of The Engineering
Institute of Canada, Montreal, May 1956.

operate, including its depreciation.

Although no plant manager in

his right mind would buy such
an operating device today, the fact

is that literally millions of such
units are in use in industry. The
only reason why we put up with it

is that we don't realize we are

paying $22,000 for each one we
have in our plants.

This machine-operating gadget
I have been describing is, of

course, a man. Man was not de-

signed by nature to be a machine
tender. He does not work well in

series with the machine.
Since man is alien to the ma-

chine, we have had to devote years
of effort to easing his pain. We
have large personnel, job evalua-
tion, time study, employee rela-

tions, health, education and re-

creation departments—ali designed
to make the human machine oper-
ator feel better about his job. In
the aggregate these departments
cost the company more than the
entire production department.
For some years I have been ad-

vocating a program for solving ali

Automation represents a
belated recognition that to
a large extent man is out
of place in the factory, and
should be removed, in the
view of the author. The
subject is defined and its

history traced; the eco-
nomic and social eífects of
automation and its status
in Canada are ali discussed.

these problems at one stroke, by
getting the man entirely off the

production floor.

Automation today represents a

belated recognition that to a large

extent man is out of place in the

factory, and should be removed.
This will make it possible for men
to live more satisfying lives, and
also allows the factory itself to

become more efficient.

The main reasons why the

recognition carne in 1955 instead

of 1935 are four: the development
of new technology under forced

draft during World War II, new
understanding of public relations

techniques, the postwar prosperity

and concomitant shortage of man-
power, and finally, organized la-

bour's need for an issue suitable

for boom times.

In ali áreas of study, psychology
as well as architecture, machine
design as well as economics, there

is something called "cultural lag".

Twenty to forty years usually

pass before the carefully thought
out ideas of the professors finally

work their way into the public

consciousness. Lord Keynes, whose
ideas on monetary policy were al-

ternately laughed at and ignored

for a quarter of a century (before

being universally adopted) was
well aware of cultural lag. So was
Sheridan, the man who vainly

tried for years to ,sell his intake

ice preventer, as aircraft continued
to crash on take-off; so was Biro,

the inventor of the ball-point pen;

Armstrong, the pioneer in F.M.
radio, and a thousand others,

known and unknown.
One lesson to be learned from

the long history of technology is
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this: that technology alone is not
enough. After the discovery is

ready for the world, the world
must be made ready for the dis-

covery. This publicity, or public

relations aspeet of the total prob-
leni often takes just as long as the

seientific aspeet.

The history of the rise of auto-

mation is a elassic example of the
general principie I have outlined.

On the levei of technology, there

is nothing in automation that was
not known ten years ago. At the

levei of seientific principies, every-

thing we need for today's levei of

automation was laid down over
two hundred years ago. After
World War II, we had available

everything required for a rapid

development in automation. We
had a large body of technicians

and engineers who, during the war,
had become intimately familiar

with the theory and practice of

automatic control; we had ana-
logue computers, gun laying de-

vices, electronic controls, and a
thousand other equipments refined

to a high state of perfection.

And finally, we had, at the end
of 1945, a successful automatic
factory, (Sargrove's Electronic

Circuit Making Equipment) oper-

ating in England.
What then was missing? If

everything was available, why
didn't we ali hear about automa-
tion in 1945 instead of in 1955?
How did we come to lose ten years
in this vital race? The missing ele-

ment, a priceless ingredient, was
public relations.

The technical people in the field

did not care what the public

thought, so in return the public

ignored their work.

When the technological history

of our time comes to be written,

two of the most striking episodes

will be Orson Welles's "Invasion
from Mars" program, which caused
panic in the streets, and the spec-

tacular rise of something called

automation. What these seemingly
disparate events have in common
is their demonstration of the

power of publicity. Without mod-
em techniques of communication
and propaganda, neither event

would have happened; or at least,

would not have appeared in the

form it did at that particular time.

The rise of automation is a re-

markable example of what is need-

ed to arouse society's interest in

a problem. Each year since 1949,

Professor Doriot of the Harvard
School of Business Administration

has assigned a group to study
automatism, particularly as ap-

plied to the automatic factory. In
1949 the leader of the group, Philip

Zeigler, wrote me for information

and a bibliography, since at that

time Leaver and I were the only

people who had written on auto-

matism. Of course I had to tell

him that there was no biblio-

graphy—that what we had written

was fashioned from whole cloth.

The next year, the leader of the

Harvard group was James Bralla,

now of Princeton. His group too

wrote an excellent report, which,

as before, was consigned to

oblivion.

But in 1951 the man appointed

to lead the group was John Die-

bold, a man who combined the

necessary engineering skills with

a keen sense of the value and use

of publicity. His group wrote a

report that was neither better nor

worse than those of its predeces-

sors; in fact, since there was noth-

ing new to say, it was substantially

the same. But the report was pro-

moted with remarkable skill, using

ali the most advanced techniques

of publicity, public relations, and
management Consulting.

A Catchword

One thing needed was a catch-

word that would sura up the whole
area of automatic control. In

answer to this need came the

word "automation" a horrendous

mixture of Greek and Latin roots

(thought up, I am sorry to say,

by an engineer) . But whatever
the philologically sensitive may
think of the word, it did the job.

Pushed as "the latest product of

American ingenuity" by the pub-
licity departments of the great

automobile companies, by 1955 the

word was on everyone's lips. The
missing element of publicity, once

it was supplied with typical Am-
erican aggressiveness and imagina-

tion, gave the subject of automatic

control just the push it needed.

Automation became what the gen-

eral semantics people call "an OK
word". Today, when speaking on

automation, you enjoy the busi-

nessman's confidence. You are no
longer labouring under the sus-

picion of being an impractical

dreamer.

As a residt of these activities we
have today not really much more
knowledge of automatism (in fact,

some would say that what factual

information we had is now buried

under a mass of false or over-sim-

plified "truths" known to ali) , but
public awareness of the subject has
reached a new high. There are

three new magazines devoted en-

tirely to automation; older maga-
zines are trying to get into the

act by adding the words "and
automation" to their titles; confer-

ences by the score have been held;

editorial writers have editorialized,

pundits have pontificated. By now
everybody has had his say on this

subject except a few obscure pro-

fessors of Old Testament theology.

This spectacular change in the

public attitude toward a subject

in less than ten years cannot, of

course, be ascribed entirely to one
man. Many factors that were miss-

ing in 1945 had come to the fore

by 1950.

One basic thing was a change
in our attitude toward employ-
ment. In 1945 we were most of us

still depression minded; we were
looking for ways of providing work
for everyone who wanted a job. By
1950 people were beginning to see

that the labour supply was tight,

and was going to remain that way
for the foreseeable future. And, of

course, when there is a shortage

of labour, it is relatively easy to

interest businessmen in labour-

saving devices.

Again, the labour unions were
not interested in automatism in

1945 because they were too busy
with what seemed to them more
immediate matters. But by 1950
most of the immediate post-war
labour-management problems were
well on their way to solution. With
unprecedented prosperity, and talk

once more of two cars in every
garage, the union leaders stood

badly in need of an issue. Because
without a good issue on which to

take a stand and make pronounce-
ments, ali members of the opinion-

manipulating groups are lost.

When the word automation began
to enter the public consciousness,

union leaders were shrewd enough
to see that it was a godsend. They
immediately jumped in with both
feet, painting a frightening picture

(à la Norbert Wiener) of thous-

ands of men made jobless by the

machine. One union executive has
said: "The answer to automation
is unionism". However this may
be, it is clear that automation has
provided the unions with a badly-

needed issue, and that the reviva]

of such ideas as the guaranteed
animal wage can lie traced directly

to it. Ali this talk has been good
for the union business, but it has
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also done much to make the public

conscious of automation.

As you see, I am willing to con-

cede that the invention of the

word automation played an im-

portant role in the development of

the field. It provided a convenient,

(if messy) peg on which to hang
a large number of seemingly un-

related notions about information

handling and automatic control.

DEFINITION

But the word is now rapidly

lósing its usefulness, particularly

among technically-trained people.

Perhaps now, in 1956, the propi-

tious moment has arrived to bring

up once more the unpopular sub-

ject of definition. Defining things,

so we know what we are talking

about, is dull, and I am not going

to bore you by any detailed des-

cription of classification schemes
at this time. But what I want to

suggest is that until we have good
definitions, clearly understood,
there is going to be an immense
amount of aimless thrashing about
in this important field. Leaver,
Sargrove, Amber and others have
published elaborate classification

schemes covering the whole field

of present and future automatic
devices. I have even published one
myself. I realize that it will take
some time for reasonable áreas of
meaning to be assigned to key
words in this field, and even more
time to gain public acceptance foi

these meanings. But my plea is

that we should start now to give
serious consideration to the basic
problem of terminology.

The problem of what automa-
tion is becomes particularly acute
when one attempts, as I am about
to do, to discuss its effect on in-

dividual men and on society. Let's
say, you think that the word auto-
mation means sulphuric acid, and
I think it means brown bread. We
don't discuss our private defini-

tions, but plunge immediately into
a debate on its effect on the
human digestive system. You can
see at once that this is an impos-
sible situation.

In view of the current confusion,
let me take a few moments to out-
line briefly what I mean when I
use the words automation, auto-
matic, mechanized, automatism.

At the risk of oversimplifying a
complex subject, I want first to
divide ali methods of handling in-

formation to provide a service, or
raw materiais to provide a prod-

uct, into two basic classes: The
first class I call mechanization; the

second I call automatism, or

(under protest and only in order

to communicate) automation.

These two classes are character-

ized by different properties in al-

most every parameter. For ex-

ample, in terms of basic design,

the first class of machine is de-

signed in terms of the product it

makes, while the second is de-

signed in terms of the function it

performs. Again, when we look at

the type of construction typical of

the two classes, mechanization
produces machines that tend to

be relatively large and nionolithic;

automatization produces machines
that are made up of many small

units plugged together. In over-

all size, the first tend to be rela-

tively large, the second relatively

small. In terms of flexibility—the

range of products the machine can
make—mechanization tends to

produce a narrow range; automa-
tion a wide range.

When looked at from the point

of view of control, mechanization
makes use of mechanical means
such as cams, or of relatively

simple electrical means such as

limit switches. Automation, on the

other hand, uses either electronic

control or more complex electrical

means, such as servomechanisms.
The feature that makes an or-

dinary machine into an automa-
ton is programming. Programming
in general is machine control

moved up to a higher levei of

sophistication. Programming a
machine consists of making avail-

able to it, in some form, the in-

formation which tells it what to

do next. This information can be
built into a machine in one of two
ways: the machine can be told

(by means of a metal cam, record,

or punched tape) to do this, then
that, then the other thing. Or, the

machine can be made sensitive to

what is going on in its surround-
ings, or to what its product looks

like. Then it can make the changes
needed to bring its operation back
to normal.

This last is usually done by
feedback, which might be defined

something like this: if, in any
manufacturing operation, the tol-

erances are close, so that varia-

tions in the raw material and en-

vironment become important, then
the program running the machine
has to be adjusted automatically
from time to time to fit these

variations. These program changes

must be made in such a way as

to keep the product the same.

The use of feedback leads to a

more sophisticated type of auto-

matism, one that is self-adjusting,

as well as self-operating. For the

machine, the program answers the

question "what shall I do?": Feed-
back answers the question "how
am I doing?". Feedback systems
can be more or less advanced de-

pending on whether they look at

the operations themselves, or at

the results of the operations, that

is, the product.

It is often charged that auto-

matic control is complicated. Far
from tending toward complica-

tion, the use of feedback can
lead in many cases to extreme sim-

plification. Take, for example, a

windmill. By means of a very
simple feedback device (a vane
placed at one extremity of the
rotatable top) the blades are al-

ways kept pointing in the direc-

tion yielding best operating effic-

iency. Now if a modern industrial

efficiency expert, working along

conventional lines, carne to the

farm, he would realize that the

farmer has to be working in the

barn and fields most of the time,

but also he has to be running out
periodically to point the windmill

into the wind. The efficiency man
would gather charts showing the

wind direction and velocity for

the past twenty years; he would
plot the farmer's steps and turn-

around time between the barn and
the windmill; he would plan

optimum intervals between wind-

mill adjustments; he would study
perhaps twenty or thirty such con-

tributing factors. Then, when ali

this was done, he would work out

a more efficient system for organ-

izing the farmer's work, dividing

his available time between the

barn and the windmill. That is,

he would develop a complicated
plan for fitting the man in with
his machines.

But the expert on automatism
comes along and eliminates ali the

above at a single stroke. He makes
the simple suggestion that a tail

be put on the windmill, thus elim-

inating the man.

U.S. AND CANADIAN INDUSTRY

To complete this catalogue of

the basic differences between
mechanization and automatism, let

us look for a minute at the three

kinds of industry in Canada and
the United States today. At the

top, in terms of the public's aware-
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ness of it, is mass production in-

dustry; highly-mechanized, efR-

ciently-run plants designed to pro-

duce large runs of one standard
product. At the bottom are the

custom builders, people set up to

make a small number of specially-

designed, hand-built. hand-rubbed
luxury products that are shipped
out to customers in fleece-lined

cellophane bags.

In between are the job shops.

These comprise by far the largest

group in our economy, both in

capital invested and number of

employees. These plants make the
shorter runs of mass-produced
goods, often serve the capital

rather than the consumer goods
market, and carry on their activi-

ties in a very large number of re-

latively small plants.

Of the two basic types of ma-
chine organization I have been
speaking about, mechanization is

the one that fits the top layer, the

layer of mass-production industry.

Automatism is ideally suited to

the second layer, the job shops.

Neither type has wide application

for the custom builders, except
indirectly.

But since the job shops are most
numerous, and employ most of our
industrial workers, I foresee a bet-

ter future for automatism than for

mechanization. In fact, as far as

I am concerned, mechanization is

a dead-end street.

This brings me to my main
point, which is this: the social and
economic effects of automation de-

pend first on what kind of auto-

mation you are talking about, and
second on the particular area of

our economy in which it is applied.

Detroit automobile manufacturers
have put advanced mechanization

into a large mass-production in-

dustry and are reaping one kind of

social and economic consequence;

the small machine tool builders are

applying elementary automatism
to the job shop, and will cause

quite different consequences.

This is not to say that the con-

sequences of mechanization and
automatism are different in every

respect. There are enough similari-

ties, and the subject as a whole
is complicated enough to make it

rather easy to confuse the two.

HISTORICAL SKETCH

Only the word automation is

new. The fact dates back to the

time when the first user of a hand
tool wished that the tool would go

on performing the work, leaving its

owner free to go about more enter-

taining business. The development
of automation has taken place in

orderly stages, from the primitive

situation when men produced
goods by hand, to the high degree

of automation that I see for the

future, when machines alone will

produce and distribute many
goods and services. Over the cen-

turies since the invention of the

wheel, the trend has been toward
less and less work by men, and
more and more work by machines.

Such ideas as interchangeability of

parts, steam power, mass produc-
tion, standard screw threads, have
laid a firm groundwork for the

complex industrial society we
know today.

The automatic factory grows
from the bottom up, rather than
from the top down. That is, we
do not begin with a computer and
then decide to what machines the

computer shall feed information.

On the contrary, first a few ma-
chines are made to control them-
selves automatically, then later

these machines are linked so that

the action of one machine controls

another. Finally, so many ma-
chines have been linked the whole
factory is integrated, and you
have automatic production of

goods.

This series of events has already

taken place in some process in-

dustries.

Mechanization of work pro-

cesses, which is the basis of auto-

matism, goes back into pre-history.

The Greeks had a form of machine
gun, and other fairly high leveis

of mechanization can be seen in

classical times in the works of Hero
of Alexandria.

The mediaeval clockmakers
played an important role in the

advance of mechanization. With
the revival of seafaring that carne

with the Renaissance there was a
great need for a method of deter-

mining the longitude. The large

rewards offered by ali European
governments during the 17th and
18th centuries, for a method of

finding the longitude, encouraged

the development of automatic de-

vices.

The earliest example I have
been able to find of an automaton
that shows a sensitivity to its en-

vironment is Leroy's compensated
balance wheel. He built this for

his marine chronometer about
1734. Programmed automata of

various kinds go back at least to

the middle of the 18th century.

Punched cards were used to pro-

gram production tools over 200
years ago.

Partly because of the abund-
ance of human labour during the

late 18th and early 19th centuries,

the growth of mechanization was
arrested. If human labour is cheap,

there is no particular advantage
in machines. It took the Wages
and Hours legislation of the early

20th century, plus the vast ex-

pansion of consumer demand, and
the waste of modern methods of

waging war, to produce today's

need for more automatic produc-
tion.

Since the beginning of the 20th
century, many highly-mechanized
plants have been built both in

Europe and America. These auto-

matic factories have appeared
chiefly in the industries, such as

petroleum, where there are pro-

cessed very large amounts of a

homogeneous material that is diffi-

cult to manipulate by hand. The
first modern automatic factory

was probably John Sargrove's

ECME, which was operating in

England in 1945. In the winter of

1949-50 the U.S. Navy sent a mis-

sion to look at the Sargrove ma-
chine, and as a result of this the

"Tinker Toy" project carne into

being. From "Tinker Toy" and
similar research activities, has

come a long line of circuit-making

equipment using printed circuit,

modular, dip-soldering, and multi-

ple-station techniques. In short,

automation is here.

THEORY
Of course, it is here only in the

sense that the motion pictures

were here in 1912, and the auto-

mobile was here in 1890. That is

to say, the essential theory, the

necessary fuels and materiais, and
the practical enginering skills re-

quired to make these products

were ready at hand. That is the

position in automation today. We
have enough theory, we have a

valuable fund of practical exper-

ience, we have the engineering

skill, the raw materiais, the econ-

omic incentive to enable us to go
ahead at a rapid pace.

When I say we have enough
theory, I do not want to leave

the impression that the theoretical

side of automatism is solved. Far
from it. Such basic problems as

the Leaver-Brown theory of pro-

cess rather than product orienta-

tion, and the unit operations con-

cept of Professor Brown of M.I.T.
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have, as yet, hardly been discussed

by engineers. Such matters as

these will provide subjects for

debate for many years.

For example, one debate going

on right now is over the question

of whether the changes now com-
ing into industry will be evolu-

tionary or revolutionary in nature.

That is, are they going to change
business and industry qualitative-

ly, or merely quantitatively?

This is a difficult area in which
to make generalizations. Before I

attempt it, let me give you an
illustration of wbat I call a radical

or revolutionary approach as op-

posed to an evolutionary ap-

proach. Montreal is a large city,

and like most large cities, has a

transportation problem. Unluckily,

Montreal's problem is made even
more horrendous by the fact that

it is a northern city, and in the

average winter 80 inches of snow
fali in the streets. If enough falis

at one time, ali traffic comes to

a halt. Even if the weather is kind,

millions of dollars have to be spent

each year on. snow removal opera-

tions.

The evolutionary approach to

this problem is to improve the

kinds of snowblowers and other

types of equipment used to re-

move snow. You can also experi-

ment with chemicals, with heated
sidewalks, and with other means
of turning snow into a more fluid

substance that will flow down
drains. But in every case you wait
until the snow has fallen.

The revolutionary approach to

this problem is to ask: why not
do something about snow before

it gets underfoot? In other words,

instead of looking at a part of the

problem, we look at the whole
problem in its social and environ-

mental context.

Using this approach, one sug-

gestion has been to seed the snow
clouds outside Montreal, and de-

posit the snow harmlessly on the

farmers' fields. A radically differ-

ent approach, such as cloud seed-

ing, can, if successful, play a major
economic role in many important
industries.

But there are problems. Conven-
tional solutions are easier to sell

to city authorities. Radical ap-
proaches, by definition, were not
used by our grandfathers, hence
are not proven. Weather control
is still not an exact science, and
when the inevitable failures come.
they are more newsworthy than

the steady but unspectacular
successes.

Precisely these same generaliza-

tions can be made about the revo-

lutionary as opposed to the evolu-

tionary approaches to automation.
Radical procedures would un-

doubtedly get us to where we want
to go faster and with more effic-

iency, but they are less "practical"

in the sense that it is very difficult

to get management to try them.

For example, people in the field

have realized for a long time that

it is silly to expect that a product

designed to be put together by
hand would lend itself to auto-

matic production. If it did, it

would be just an accident. The
thing to do is start from scratch,

and design the product specifically

for production by automatic ma-
chinês. Product designers just do
not think in terms of workerless

factories. Until they do, we are

going to continue to see evolution-

ary approaches to the problem of

production, and many compro-
mises.

ECONOMIC EFFECTS OF
AUTOMATION

Going back for a moment to the

two general classes of machinery I

have described, you will remember
that examples of mechanization
tend to be large, monolithic, in-

flexible, and product oriented. Ex-
amples of automatism, on the con-

trary, tend to be small, unitized,

flexible, and function oriented.

Since the machines are so dif-

ferent, it is clear that many of

their economic effects will be

different. For example, take the

question of whether the introduc-

tion of machines that control ma-
chines will require larger capital

investment, and therefore tend to

close off new áreas of industry

from ali but the Iargest corpora-

tions. Thinking in terms of capital

investment per unit output, me-
chanization seems to be costing

not much more than conventional

systems when the production runs
are very large. But for smaller runs
the cost may be prohibitive. With
automatism, the opposite is the
case. Large runs tend to be costly

because a large portion of the cost

pays for machine versatility we
do not need. For smaller runs,

however, that is, at the job-shop
levei, automatism seems to require

lower capital investment than
either mechanization or conven-
tional mixtures of machines and
men.

The same kinds of answers
might be given to the question:

does automation lead to greater or

less decentralization of industry?

To oversimplify, mechanization
tends to centralization, and auto-

matism to decentralization. Large
inflexible transfer machines, linked

to form a factory of the v-8 engine

type, are most efficient when they
use very large aggregations of ma-
chines. Thus their use will tend
to make plants larger, and such
plants can be financed only by the

great corporations.

On the other hand, I would
argue that automatism for the first

time makes it possible to decen-

tralize efficiently.

Decentralization means integra-

tion of ali aspects of the business

at the lowest possible levei. In the

past this has been difficult to

achieve because our methods of

communicating with distant plants

and offices were neither fast nor
efficient. Today we have lhe means
to tie everything the company
owns into one Communications
network, and it is even possible

to run machines in a dozen scat-

tered plants (underground if you
like) from a single recorded oper-

ation at the head office.

This kind of thinking, if it pre-

vails, will almost certainly lead

to decentralization of industry on
a scale undreamed of today.

The point I want to make in

these two examples is that both
mechanization and automatism
have economic effects, but these

effects are not necessarily the

same. In some cases they tend to

nullify, and in others to reinforce

each other.

Other selected economic effects

of automatic control I want to dis-

cuss very briefly are: its possible

effect on the rate of money flow,

and on executive development, the

basic problem of management.
Conspicuously missing from this

list, you will notice, is the bugaboo
of technological unemployment.
The reason why I propose to skip

this subject is that it is so full of

imponderables, it carries such a

high emotional charge, and so

many people who are neither en-

gineers or economists have ponti-

ficated on it, that the whole area

is an almost impenetrable jungle.

However, one thought is this: Pro-
fessor Meier of the University of

Chicago, a very careful student of

the history of technology and its

effects on society, has watched the

development of automatism very
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closely for the past 15 years. His
recent conclusion is that, because
automation affects chiefly mass
production industry, and ali in-

dustry employs only 40 per cent of

the total working force, the threat

of technological unemployment is

negligible for the foreseeable fu-

ture.

A more subtle consequence of

automation is its effect on the flow

of money. If I understand Samuel-
son, the important fact about
money to an economy is not how
much there is of it, but its rate

of flow. Although I am not com-
petent to discuss theories of

money flow, it does seem probable
that automation will revolutionize

it. For example, it looks as if un-
skilled labour will be the class of

labour most seriously affected by
automation. It is also well known
that unskilled labour is the freest

spending group, and also the most
numerous single class. If the freest

spenders who are also numerically
the largest group suffer a loss in

take-home pay, it cannot help but
have serious economic conse-

quences.

EXECUTIVE DEVELOPMENT
Management as a group is still

almost completely ignorant of the

techniques and potentialities of

automation. Yet, because of devel-

oping automation. the day of the
intuitive manager is over. Auto-
mation demands much higher

leveis of competence from ali

echelons of management. This is

because it is not merely a new
technology, but a new and inte-

grated way of looking at the pro-

duction and distribution processes.

At first glance, this statement
may seem to contradict the re-

mark made earlier, that automa-
tion was nothing new. The point

is that old technological ideas,

when combined with modern tech-

niques of publicity, make a third

entity that is different in kind
from either of its components.
Moreover, something the social

scientists call the "self-fulfilling

prediction" comes in here. On the

stock market, if you predict that

certain shares will soon be selling

for $10 instead of $2, and then
spend enough on publicity to this

effect, the shares will sell for $10,

entirely independent of whether
they represent any intrinsic value.

This same kind of thing happens
with new technology.

This new way of looking at

business as a whole has implica-

tions affecting marketing, capital

investment, design, employee and
public relations, accounting, inven-

tory control—in fact, ali aspects

of business and industry.

With automation, managers will

have to know exactly what they
are doing and why. To get this

result, we are going to be forced

tò make radical changes in our
executive training programs.

AUTOMATION AND SOCIETY

In the broader social sphere, one
point I wish to bring up is this:

has ali the talk about the danger
of technological unemployment
caused by automation distracted

our attention from much more
serious threats? For varioús

reasons, which I shall not take

time to go into here, I feel that

the unemployment problem will

solve itself. But I am not so

sanguine about the effect of auto-

mation on the individual.

Even today, after a relatively

short history of rather elementary
methods of mass production, mod-
ern man is engrossed in consumer-
ship. Most of his waking hours are

spent in deciding what new
products and services he can ar-

range to consume. Carlyle's epi-

taph on the country squire could
be applied to millions today as

the sum total of their accomplish-
ment.

This is sad, because by con-

centrating on being consumers, we
cut ourselves off from the delights

and rewards of creative activity.

But automation is going to give

us a world in which mass produc-
tion of products will be vastly

improved. This flood of products
will have to be sold, and the only
way it can be done is through a

stepping up of ali kinds of pro-
motional activity. Instead of being
swamped in advertising and pub-
lic relations propaganda only part
of the time, as he is today, to-

morrow's citizen will be drowned
in it every waking hour. He will

have to be, because with such a
flood of products, the only way to

get them sold will be by raising

marketing and promotional activ-

ities to a fever pitch. People will

have to be taught to buy, con-

sume, depreciate, write off, and
otherwise get rid of products and
services at a rate unknown today.

What I fear is that this consum-
ing, at the rate needed to keep
in balance with really efficient

mass production, will be a full-

time job. And this, I feel, will be
a degrading life for most human
beings.

The promise of automation is

that it will give a high standard
of living for very little work. This
means that it will give us leisure,

and with leisure we can aspire to

higher leveis of cultural develop-

ment in both qualitative and
quantitative terms. Other times in

history when people enjoyed
abundant leisure and wealth were
marked by great cultural activity.

Perhaps the main reason why the

Elizabethan era was so productive

of literature and fundamental
science was that men had leisure

to carry on these activities. They
were supported by the somewhat
less respectable activities of the

Elizabethan freebooters on the

high seas and in the colonies.

Given a reasonable basic levei

of education, it would seem that,

on the sheer basis of probability,

the more people with leisure the

more likely we are to have new
developments in science and the

humanities. Automation can pro-

vide this leisure on a scale hitherto

unknown.
It has been said that ali civiliza-

tion is based on slaves. As I see it,

one of the great forces making for

increased automation today is the

fact that human slaves are getting

harder and harder to find. Auto-

mation, by providing us with mil-

lions of non-human slaves to do

the menial and degrading work,

can provide the society of the

future with the leisure for high

cultural development, without the

attendant degradation that comes
to a society based on human
slaves.

FREEDOM OF CHOICE

Although, as David Reisman has

pointed out, leisure itself carries

with it certain threats to the in-

dividual^ psychological well-being,

nevertheless, I think it is fair to

say that most of us desire more
leisure, or at least more freedom
of choice in deciding how we shall

spend our time. Automation, cor-

rectly handled, can give this free-

dom of choice.

It is a paradox that automation.

while giving us more of one kind

of freedom, may take away an
even more fundamental kind. A
society in which automation has
come to full flower might be one
in which the maverick, the indivi-

dualist, and the creative thinker

would have no place. One of the
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beauties of our rather haphazard
social organization is that the

great power groups: labour, the

farmers, business, and the church,

impinge on each other at different

angles. Thus they leave spaces be-

tween them in which an individual

can hide without being crushed.

Higher degrees of social integra-

tion caused by a highly-mechan-

ized society might, if not carefully

handled, eliminate these important

asylums.

"To reduce a man to nothing,

it is only necessary to give his

work the character of uselessness".

So wrote Dostoevesky in The
House of the Dead. In our country

there is a growing realization of

the worth of the individual human
being. Politicai systems, social

arrangements, economic advances,

are nothing if they do not lead to

a fuller and happier life for the

individual citizen. Automation,
properly directed, can do just this.

It can free men forever from de-

grading, dangerous or monotonous
toil.

The Ideal Machine

But we are not at this millen-

nium yet. How far we are from it

can be judged by comparing the

ideal automatic machine with
what we have today. True auto-

matism is reached at the point

where the machine's independence
of man is the greatest; when the

machine has the ability to go on
doing its given task, cooperating
freely with other automata but
also enjoying the greatest possible

flexibility. The highest type of

automaton might be such that:

(1) its operation can be easily

changed;

(2) it is easily linked to other

automata and machines;

(3) it checks its own perform-
ance;

(4) it modifies its performance
with the changing environ-

ment;

(5) it maintains itself or re-

quires no maintenance;

(6) it can be modernized from
time to time.

An automaton with these prop-

erties would produce maximum
output with minimum attention.

We have nothing like this. Even
the highest automata in use today
satisfy only a few of these require-

ments. In other words, everything
is yet to be done. I have given

some suggestions on how we might
go about the job of developing and
applying automation in a rational

way. I want to end on a note

that may surprise some of my
audience, namely that, in my
opinion, Canada has ali the re-

quirements for lcading this field.

AUTOMATION IN CANADA

Canada's status in automation
today is briefly this: Examples of

high degrees of mechanization can
be seen in many Canadian fac-

tories. Some of our petroleum and
chemical plants have highly auto-

matic continuous-flow processes.

Others use a wide variety of elec-

tronic and other devices to con-

trol specific processes.

But, if we mean by automation
a qualitatively different way of

looking at ali aspects of the pro-

duction and distribution process,

from product design through mar-
keting, then it is no exaggeration

to say that automation is un-
known in Canada.

This is too bad, because Canada,
with her economic situation, her
job-shop industry, her tax laws,

her high rate of population growth,
her strategic location close to the
United States, and with the broad
nature of her engineering educa-
tion, is in many ways ideally

placed to become a world leader

in automation.
In Canada, the gross national

product per capita is in the range
of 70 to 75 per cent of that in the

U.S. This means there is more
room for the development of auto-

mation here.

I have pointed out that the

ideal seed ground for automation
is not the large-mass product ion
industry, but the job shop. Here
in Canada, virtually ali our plants

are job shops. Moreover, simply
because its plants and businesses

are relatively small, Canada pro-

vides an area in which new ap-

plications of automation to manu-
facturing, data processing, and so

on, can be tried out on a small

scale without disrupting large

scale, closely-integrated operations.

Thus many Canadian plants

that are subsidiaries of U.S. and
U.K. companies are in an ideal

position to try experimental plant

and office automation here. They
can draw on the parent company
for funds, yet not have to meet
ali the conditions required for

capital expansion in their home
countries. Moreover, test runs in

Canada would be conducted a

little out of the public eye, so

that if they failed (as experiments

often do) , the parent company
would avoid bad publicity.

Automation is innovation, and
innovation is risky. Canada is an
ideal country for the development
of inherently risky ventures, be-

cause there is no tax on capital

gains, and there is a climate of

opinion favouring the taking of

long odds for a large potential

profit.

Canada's high rate of popula-
tion growth, firmly backed by
great raw material resources, is

another reason why automation
might develop very rapidly here.

Between 1939 and 1953 Canada's
population increased 30 per cent,

as compared with a 20 per cent
increase in the U.S. Since we are

going to be building new produc-
tion facilities anyway, it is rela-

tively easy for us to introduce
automation.

Our strategic position close to

the U.S. means that ali the highly

Professional "engineering of con-
sent" that goes on down there is

brought to bear on us through
U.S. newspapers and magazines.
Reading about what the Ameri-
cans are doing makes our execu-
tives stir uneasily, and wonder if

they shouldn't do something too!

We Have the Requirements

Not only do we have the strate-

gic requirements, but we have the

people. Perhaps because of the

British influence on our educa-
tional system, the training of

Canadian engineers is somewhat
less narrow than in most U.S.

schools. This makes graduates
more hospitable to imaginative
solutions to business and indus-

trial problems, although an off-

setting factor is the fact that the

Canadian engineer has a less free

hand in decision-making than does
his opposite number in the U.S.

Canadian scientists developed
the first production tool controlled

by electronic records; first enun-
ciated the concept of recording

complex human skills; published

the first discussion of automatism
in a national magazine. They have
gained international recognition as

pioneers in automation over the

past ten years. Thus there is no
real reason why we should be be-

hind in this field. Quite the con-

trary. With natural and politicai

advantages on our side, and with
well-trained people, we could do
work here that would be the

wonder of the world.
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Trends in Design of

Electrical Distribution for Industrial Plants

N. E. Hudak, jr.e.i.c.

Amalgamated Electric Corporation Limited, Toronto

In recent years the amount of

power required by industrial

plants has increased immensely.
Indications are that the industrial

requirements have been doubling

every ten years and there are no
indications of any slackening in

this growth. This rapid increase

can be attributed to the rapid

growth of industry and more ex-

tensive uses of electrical energy.

In looking back it appears that

many plants tended to skimp on
power facilities. Today the trend

is the other way, particularly in

the better new plants. Manage-
ment is realizing that adequate
reliable power facilities are of

paramount importance to the suc-

cessful operation of any plant.

And management today is more
prepared to invest early into a
suitable distribution system rather

than risk the shortcomings.

In the majority of the cases the

first cost of power system is less

than 10 per cent of the building

cost and wise management will

consider investing extra capital to

get a system that is more reliable,

more flexible and more economical

to operate.

Planning

In planning for a new plant, the

first question to be asked is, is

the power to be generated or pur-

chased, or both? In majority of

the cases the power will be pur-
chased, but in a few cases it may
be generated, particularly if the
electrical power becomes a by-
product of the steam plant as in

some chemical and paper plants.

The trend, however, is away from
industrial generation. Primarily
because many industrialists be-

\ POWER FROM UTILITY

L AT BELOW 15-KV.

lieve that capital invested in

manufacturing facilities yields a

greater return. Also in many cases

they feel that the problems of

operating and maintaining electri-

cal generating equipment should
be left to the experts in the Util-

ities.

If buying power, the utility

should be brought into the pic-

ture as early as possible. The
utility will wish to know the

power demand, the load factor,

the probable future growth, con-
tinuous flow processes, if any, and
special services, if any, that may
be required. For large plants, and
plants having continuous flow pro-

cesses, it is most desirable to have
at least two lines of service from
the utility so that in case of one
supply line failure, or supply line

maintenance, the plant may be
switched to the other line.

Voltage

In laying out a plant distribu-

tion system there are usually three

voltages to be considered. These
are the plant supply, distribution,

and the utilization voltages.

Plant Supply Voltage

The plant supply voltage is

usually based on the ultimato

plant load and the utility voltage

available in the area. Each power
utility has its own policy regard-

ing the voltage for new services

For most utilities the plant supply
voltages are as follows:

Volts Loads, kva.

575 up to 75
2300/4160 75 to 300
13,800 and above. . .above 300

Read at a joint meetinj; of E.I.C. and
A.I.E.E., Montreal, November 1955.

Fig. 1. Load-centre distribution

764 June, 1956 THE ENGINEERING JOURNAL



In most cases the first cost
of a power system is less

than a tenth of thebuilding
cost, and it is wise to con-
sider extra investment in

the power installation to
get the most reliable and,
eventually, economical
system.

For the loads above 300 kva.

the supply voltage depends pretty

much upon the utility voltage in

the area, the block of power to be
delivered and the distance of the

plant to the supply point. Some
utilities such as the Toronto
Hydro are attempting to stand-

ardize at 575 v. and 13,200 v.,

whereas utilities such as North
York Hydro are standardizing

on three voltage leveis, 575 v.,

2400/4160 v., and 27,600 v.

Oshawa Hydro is providing power
at 2400/4160 v. to most industrial

plants, but for heavy blocks of

power such as the new General
Motors plant the supply voltage

is 44,000. There are also áreas

where the supply voltages are

6,900 and 2,300.

From the foregoing it is seen

that the supply voltage depends
primarily on plant load, distance
to supply and the available utility

voltage.

Dislribution Voltage

The voltage at which power is

distributed within the plant is

determined principally by the size

of the load, the distances that the

0UTD00R
SUBSTATI0N,

IND00R 480-V0LT

SWITCHGEAR

EACH BREAKER

50,000 AMPS, "IC" -

13.2-KV.

4 4 INC0MING LINES

$ ^CIRCUIT BREAKERS
j

250 MCM.
CABLES

PLUG-IN

BUS DUCT

r

3 833-KVA. TRANSF0RMERS,

f SINGLE PHASE
A^p* awa wyw f '"

^

r r

> »»»

Fig. 2. Load-centre distribution

power is to be transmitted within

the plant and the voltage rating

of the equipment. For example,

for loads of 10,000 kva. and less

the common distríbution voltage

is 4,160, but if there should be a
considerable motor load of 200 h.p.

rating or higher requiring 2,300 v.

it may prove more economical to

distribute at 2,400 v. In many
plants for loads of 10,000 to 20,000
kva. the distríbution voltages are

either 2400/4160 or 13,800. For
loads greater than 20,000 kva.,

13,800-v. distríbution is usually

the more economical. It is advis-

able to distribute at 2,400 v., 4,160
v. or 13,800 v. as these voltages
permit the most economical use of

standard voltage rating equipment

Fig. 3

POWER C0MPANVS
CIRCUIT BREAKERS

Load-centre distribution

METAL-CLAD SWITCHGEAR

PLANT
CIRCUIT BREAKERS

750-KVA. UNIT

SUBSTATION

L0W-V0LTAGE
CIRCUIT BREAKERS
\

\

—2.5 kv., 5 kv., and 15 kv. respec-

tively. Voltages such as 6,900 and
7,600 offer problems in that the

equipment required is on non-
standard voltage rating.

In cases where the load is small,

mostly lighting, small motors, and
power driven hand tools, the

power may be brought in and
distributed at 575 v. or 120/208
v. In such cases there is no sub-

station, but the amount of power
available is usually limited and
often the distribution within the
plant is uneconomical.

Utilization Voltage

The final phase of the plant

electrical system is utilization.

Most of the plant electrical equip-
ment is rated 575 v. and less. In
the United States the most com-
mon utilization voltage is 440 but
the trend is toward 480/277 v.

This trend permits the use of elec-

trical equipment originally design-

ed for 440 v. and permits the com-
bination of fluorescent lighting cir-

cuits with power circuits. Equip-
ment having a nominal voltage
of 440 has a safety margin of

greater than 10 per cent and there-

fore will operate quite satisfac-

torily at 480 v. Many American
plants are taking advantage of

this safety margin. Some plants,

mainly the textile plant, use 550-v.

equipment but the use of 550 v.

is fairly well limited to plants
already having 550 distribution as
550-v. equipment is not readily

available in U.S.A.
In Canada some plants are

favouring the American practice
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of 480/277 v. distribution and
combining lighting and power cir-

cuits, but there are far more
plants favouring the 575-v. dis-

tribution.

In recent years there have been
many articles advocating the

480/277 v. system combining the

power and lighting circuits, yet

the number of such installations

in Canada have been relatively

few. However, it is expected that

this trend will continue.

Load-Centre Distribution

There are two common ways of

distributing power within a plant.

One method is the substation

method where the supply voltage

is stepped down to utilization

value, 575 v. or 230 v., at the in-

coming point and distributed

throughout the plant at this value.

The other method, and now be-

coming the more common method,
is the load-centre distribution

method. In this system power is

distributed at higher voltage (13,-

800 or 2400/4160 v.) to unit sub-

stations located in the centre of

the load area and the voltage is

stepped down to utilization volt-

age at the load-centre substation.

This latter arrangement enables

the higher voltage to be brought
nearer to the load thereby short-

ening the low-voltage feeder runs
and permitting a considerable

saving in cable cost. Also the

power loss will be lower and the

voltage drop will be less. In case

of expansion, an additional unit

substation may be added to the
system without increasing the
short circuit rating on the exist-

ing substations.

With the one-substation system,
adding transformer capacity to

the substation increases the inter-

rupting rating on ali the feeder

breakers. Once the interrupting

X7\

-it
lie breaker, normolly open ^

' \\\\ wvAt
i

j doubl«-*nd«d un

-n/ , , Atvt

1 «ubMotion

^71

ror
Fig. 4. Unit substations or load centres may be single-

ended or double-ended. Secondary selective system.

rating of the breakers has been

r e a c h e d additional expansion
means another substation requir-

ing a large capital investment.

Also the load-centre system
offers greater continuity and flex-

ibility. A substation outage affects

only the area served by the par-

ticular load-centre substation and
not the whole plant. In case of a

load-centre outage arrangement
can readily be made to have the

load picked up by the other sub-

stations. (Fig. 1, 2, and 3.)

Choice and Location of Unit
Substations

Unit substations or load centres

are of two general classes, single-

ended and double ended (Fig. 4)

.

For most plants the single ended
substation fulfils the requirements.

The double ended substation finds

use primarily in secondary selec-

Fig. 5. Transformers outside building wall, with switchgear inside.

WEATHERPROOF

FEEDER DUCT

tive circuits, network arrange-

ments, and in áreas where the

load is heavily concentrated and
the choice is between two smaller

substations or one large single

unit.

The choice of a substation

should be based on the installed

cost taking into consideration the

cost of cables, bus duct, and the

circuit breakers.

Circuit breakers come in five

standard interrupting ratings—
15,000 amp., 25,000 amp, 50,000

amp, 75,000 amp., and 100,000

amp. The 15,000 amp. interrupt-

ing capacity breaker will conven-
iently carry a 200 kva. substation,

the 25,000 amp. breaker a 500 kva.

substation, and a 50,000 amp.
breaker a 1,500 kva. station. In

most cases it is not considered

economical to go to unit substa-

tions beyond 1,500 kva. as this

requires switchgear of 75,000 or

100,000 amp. interrupting capac-

ity which is very costly. Often it

proves more economical to install

two smaller substations or a

double ended substation rather

than a large single unit. For ex-

ample, two 750 kva. substations

or two 1,000 kva. substations may
in the overall analysis prove more
economical than a single 1,500 kva.

or 2,000 kva. substation respec-

tively.

The ideal location of a unit sub-

station is in the centre of the load

area. This is usually not possible

as the substation would occupy
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valuable manufacturing space or

would interfere with production

lines. In many of the newer plants

the substations are spotted on the

roof and the distribution is over-

head by means of bus duct. With
this arrangement the substations

are out of the way and close to

the distribution duct. The sub-

stations can be either weather-

proofed and exposed, or of indoor

construction and located in pent-

houses. The latter is more popular

as indoor equipment is less costly,

easier to maintain, and less sus-

ceptible to breakdown during rain

or blizzards. Roof-mounted sub-

stations have dry type transform-

ers and air circuit breakers to

permit more economical roof con-

struction and to reduce fire hazard.

Another common arrangement
is to place the transformer out-

doors adjacent to the building

wall and the switchgear just inside

the building wall (Fig. 5) . This
arrangement permits the use of

lower cost oil transformers and
places the transformers where they
do not occupy valuable factory

space.

Other probable locations for unit

substations may be balconies—
often over washrooms, basements,
and other low-value áreas near the
load centres.

Circuit Arrangements

There are approximately 11

basic circuit arrangements and
these range from the simple radial

system to the more complex selec-

tive spot-network systems. Only
the three most commonly used
will be considered here. These are

the simple radial system, the selec-

tive radial system, and the second-

ary network arrangement.

Simple Radial System

The simple radial system, or

the "tree" system as it is some-
times referred to (Fig. 6) , has
gained maximum popularity be-

cause of its simplicity, adequate
reliability, and low initial cost.

The low first-cost and simplicity

are derived from the fact that

there is no duplication of equip-

ment—one feeder and one trans-

former serve a given area.

The inherent disadvantages are

lack of flexibility and service con-

tinuity. Should a fault occur on
the primary feeder or transformer,

the area serviced by the unit sub-

station will be shut down until

such time as service is restored or

emergency arrangements can be
provided. The down-time will de-

pend upon how long it takes to

restore normal service or to pro-

vide an emergency supply. Also,

every time that maintenance is to

be carried out on the supply equip-

ment the load area will have to be
completely shut down.

Selective Radial System

The selective radial system (Fig.

7) is essentially a radial system
with an alternative source. This
alternative source may be either

on the primary or the secondary
side of the unit substation. If on
the primary side of the unit sub-

station transformer the system is

called a "primary-selective" sys-

tem, and if on the secondary side

of the unit substation transformer
the system is called a "secondary-
selective" system. The primary-
selective system has two feeders to

each substation with either feeder

capable of supplying the load,

whereas the secondary-selective

system may have one of several

forms. But, basically, the second-

ary-selective system (Fig. 4) is

made up of two simple radial sys-

tems with normally open tie
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Fig. 7. The selective radial system.
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Fig. 8. A secondary network system.

breakers between them. The cost

of a selective radial system is

usually slightly more than the sim-

ple radial system but the selective-

radial system is more reliable. In

case of a fault or when mainten-
ance is required, power can be
obtained in a matter of minutes

by switching to the alternative

source. However, in switching to

the alternative source it should be
remembered to drop non-essential

load in order to prevent overload-

ing the transformer which will be

called upon to service a new area

as well as its own load area.

Secondary Network

Network systems are of several

varieties but ali are designed to

provide uninterrupted service. The
network systems are the most
costly but offer the greatest re-

liability. They are used in plants

where a power outage would prove

exceedingly costly by disrupting

an assembly line or upsetting a

continuous flow process. In a sec-

ondary network system (Fig. 8)

ali load-centre substations have
their secondaries tied together in

a loop or network and each trans-

former feeds into the network
through a network protector. In

a network system ali transformers

co-operate so that when a load is

added anywhere to the network
it will be shared collectively by
ali the transformers. This arrange-

ment permits the removal of any
transformer or primary feeder

without disrupting service to any
load area. As a word of caution,

the interrupting rating of the

secondary breaker should be close-

ly considered as the transformers

are paralleled and the available

short circuit current is high.

Bus Duct

Basically, bus duct is a system
of bus bars supported on insula-

tors and metal enclosed in stand-

ard prefabricated sections. The
sections include factory assembled
elbows, tees, crosses, plug-in de-

vices, etc, which make it easy and
simple to install bus duct in the

field.

Bus ducts can be divided into

two general types
—

"feeder duct"
and "plug-in duct".

Feeder duct is primarily used to

carry heavy currents from one
point to another, whereas plug-in

duct is used primarily to distribute

current to many small loads in

the load area. Feeder duct is com-

monly available in sizes from 800
amp. to 4,000 amp., whereas plug-

in duct is commonly available

from 250 amp. to 1,000 amp.

The bus bar arrangement of the

feeder duct is considerably differ-

ent to that of plug-in duct. In
feeder duct there are at least two
conductors per phase and the

phase conductors are paired a-b,

b-c, and c-a. The phase conductors

are held in close proximity to one
another in order to obtain the

maximum flux neutralization and
so keep the reactance and volt

drop low.

In the "plug-in" duct, the em-
phasis is not on low reactance,

since the currents are relatively

light, but on providing readily

available power outlets. Usually
there is only one bar per phase
and the bars are so arranged that

a plug-in device may be inserted

from either side of the duct en-

closure. The plug-in outlets are

spaced every 24 inches on either

side of the enclosure thus making
one power outlet available every
12 inches. The outlets are polar-

ized so as to avoid the danger of

plugging in a machine on reversed

polarity.

Plug-in duct is particularly suit-

ed in machine shop áreas where
it is desired to frequently add or

move machines to meet changing
manufacturing methods, as there

are no modifications required to

the bus duct. Plug-in bus duct has
often been termed an "elongated
switchboard", and rightly so, since

the plug-in devices include such
equipment as circuit breakers,

switches, f u s e s, transformers,

meters, capacitors, temperature
indicators, and ground detectors.

(Continued on page 780)
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The Kaplan Turbine in Canada

G. Dugan Johnson, mem. asme

Chief Hydraulic Engineer, S. Morgan Smith Company, York, Pa.

To the best of the author's

knowledge, a complete list of the

Kaplan automatic adjustable-blade

propeller turbine installations in

Canada is given in Table I. The
installations are in chronological

order to indicate the general trend

toward larger unit eapacities. How-
ever, the combined capacity of ali

the Kaplans in operation is less

than one per cent of Canada's
total hydro-electric development.
By contrast, Kaplan turbines

account for approximately 20 per
cent of the installed hydro capacity

in the United States. It is the pur-

pose of this paper to describe the
physical appearance and operation

of the Kaplan turbine, to outline

its development in Canada and
the United States, to point out its

advantages, and mention some of

the problems encountered.

Propeller Turbines

The over-all arrangement and
appearance of propeller turbines

are quite similar to the usual ver-

tical-shaft Francis units. From the

spiral case or flume (Fig. 1) , water
flows between widely spaced sta-

tionary stay vanes to the adjust-

able guide vanes or wicket gates,

which give it a whirling motion as

it passes to the runner and also

regulate the amount required for

varying loads. In a Francis runner,

the water is guided by the buckets,
usually about 15, the crown and
the band or shroud ring into the

Read at the 70th Annual General and
Professional Meeting of The Engineering
Institute of Canada, Montreal, May 1956.

Published by arrangement with the Amer-
ican Society of Mechanical Engineers.

draught tube. By means of pro-

gressively increasing cross-section-

al area, the draught tube gradually

and efficiently reduces the velocity

of the water discharged from the
runner and conVerts a large por-

tion of this residual kinetic energy
into effective head by reducing the

The physical arrangement and
blade operating mechanism of
the Kaplan turbine are des-

cribed, the history of its devel-
opment is outlined with em-
phasis on laboratory research,
and its outstanding performance
characteristics are discussed
briefly together with the attend-
ant problems of cavitation,

thrust, and runaway speed. The
present use of Kaplan turbines
for eapacities up to 150,000
h.p. in the United States and
heads up to 200 feet in Europe
indicates the broad field for
potential application in Canada.

pressure against which the runner
discharges.

The wicket gates, which regulate

the amount of water required as

the load on the turbine varies, are

normally under the control of a
constant-speed or tachometric gov-
ernor in Canadian and United
States installations. Utilizing a sen-

sitive set of flyballs or a frequency
pickup for the basic impulse, a
carefully manufactured mechan-
ism quickly opens the gates by
means of servomotors operated by
oil under pressure to increase the

output of the turbine when the
speed starts to drop as a result of

an increase in load and closes the
gates when the speed starts to in-

crease due to a reduction in load
on the unit.

Although they may be installed

with either vertical or horizontal

main shafts, practically ali propel-

ler turbines are vertical-shaft units.

They differ from Francis wheels
mainly in the location and shape
of the runner, the intermediate
head cover and discharge ring. A
propeller runner has only a few,

usually four to eight, wing-like

blades attached to a central hub,
somewhat similar to a ship pro-
peller, with no peripheral band or
shroud ring. The runner is located
well below the wicket gates with a
large vane-free space immediately
above it. Water leaves the gates
with the usual whirling motion,
forming a vortex in this transition

space and being guided to the run-
ner by the intermediate head cover
and the bottom ring or upper por-
tion of the discharge ring. It flows

through the propeller, essentially

parallel to the shaft (axial-flow)

confined by the blades, the hub
and the lower portion of the dis-

charge ring, into the top of the
draught tube.

A Kaplan turbine is a propeller

wheel with angularly adjustable
blades, the inclination of which can
be automatically controlled during
operation. Physically, it is exactly

like a propeller turbine except for

the adjustable feature of the run-
ner blades with the resulting

changes required in the main shaft

plus the blade control mechanism.
The simultaueous adjustment of
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the blades to maintain optimum
flow conditions through the runner
for any position of the wicket gates

results in exceptionally high part-

load efficiencies and very flat effi-

ciency-horsepower curves. In order

to obtain the highest possible

efficiencies under ali conditions of

load and head, the runner blade

control system is interlocked with
the wicket gate governing mechan-
ism, so that for every position of

the gates the blades automatically

assume their optimum position.

Load changes actuate the gate

mechanism through the governor
in the usual wav, and the mechani-
cal motion of the gates is simul-

taneously transmitted to the blade

pitch control, causing the proper

change in the inclination of the

runner blades.

The Kaplan Mechanism

The "standard" method of ac-

tuating the runner blades also

utilizes oil under pressure auto-

matically controlled by the Kaplan
or blade-control valve, which re-

ceives its actuating impulse from

the governor mechanism and

directs the flow of oil accordingly

(Fig. 2) . An oil supply head,

normally mounted on top of the

generator, receives the oil from the

blade-control valve and properly

directs its flow to and from the

two concentric revolving pipes

which lead down through the hol-

low generator shaft to the blade-

actuating servomotor. The piston

of this servomotor is connected to

the upper end of an operating rod

which moves up and down within

the hollow turbine shaft and re-

volves with it. This rod extends

down into the runner hub and its

lower end is fitted with a cross-

head which utilizes the up and
down motion of the servomotor
piston to change the inclination of

the blades by means of a link and
lever connection to each blade
trunnion.

Complete and continuous lubri-

cation of the various moving parts

in the runner hub is accomplished
by filling it with high quality oil

through an opening in the hollow
main shaft, conveniently located

as high as possible in order to

maintain some positive oil pres-

sure inside the hub at ali times.

Each blade trunnion is equipped
with a double seal where it passes

through the runner hub to mini-

mize the escape of oil and en-

trance of water. In spite of these

seals, considerable leakage of water
into the hub has been experienced

but without detrimental effects,

probably because of the formation
of an emulsion by the water and
the oil with its rust and oxidation

inhibitors. Nevertheless, some of

the larger units have been equip-

ped with automatically-recharged

air pressure tanks to maintain
definite pressures inside the hubs.

The shape of the cam, which is

the adjustable unit in the connec-
tion between the gate governing
mechanism and the blade-control

valve, depends upon the variable

hydraulic conditions of each job.

It is designed to obtain the maxi-
mum possible efficiency at each
gate opening for any given head
range, but it must be adjusted
manually if the prevailing head
changes appreciably. Since many
of the smaller installations are not
entirely homologous to the "stand-

ard" laboratory test models used
for the original cam designs, it

is advisable to check each cam in

the field and revise if necessary,

in order to obtain the absolute
maximum in efficiency and smooth-
ness of operation. A field "index"
test1

is an inexpensive method of

determining the shape of the
efficiency - horsepower curve and
establishing the correct relation-

ship between the blades and gates

without the difficulty and expense
of actually measuring the water
flow rates.

The Kaplan Development

The idea of the axial-flow tur-

bine was evidenced as early as

1865 by many patents on wheels
of this type equipped with adjust-

able wicket or cylinder gates.

Moreover, in 1867 a United States

patent was issued to O. W. Ludlow
for his design of an inward-flow

turbine, having adjustable wicket

gate type runner buckets, the
wheel case being equipped only
with stationary guide vanes. How-
ever, there is no evidence that the
advantages of simultaneous ad-
justment of the runner vanes and
wicket gates were realized until

many years later.

Credit for the simultaneous in-

dependent development of the
modern high speed fixed-blade pro-

peller runner goes to Forrest
Nagler, of the Allis-Chalmers
Manufacturing Company, Milwau-
kee, Wisconsin, in the United
States, and to Dr. Viktor Kaplan,
of Brunn, Czechoslovakia, in Eur-
ope. Nagler designed his runner in

1913 and the first installation went
into operation about 1917. Kaplan
may have been no earlier with his

fixed-blade design, but during his

laboratory tests in 1913 he discov-

ered the marked advantages ob-
tainable by simultaneous adjust-

Table I— List of Kaplan Turbine Installations in Canada

Company or Government Prov. Narne of Date of No. of Turbine Rated Speed Rated Head Speeific

Agency Project Oper- Units Manufac- HP per RPM Head Range Speed a

t

ation turer* Unit Feet Feet Rating

Nova Scotia Pr. Comm. N.S. Tusket Falis 1930

Mattawa El. Lt. & Pr. Co. Ont 1938

Dryden Paper Company Ont. McKenzie Falis 1939

H-È Pr. Comm. of Ont. Ont. Ragged Rapids 1939

Nova Scotia Pr. Comm. N.S. Cowie Falis 1939

Town of Bridgewater N.S 1941

H-E Pr. Comm. of Ont. Ont. Ear Falis 1941-8

Town of Jonquiere Que 1949

Nova Scotia Pr. Comm. N.S. Deep Brook 1950

Orillia W, L & P Comm. Ont 1950

Great Lakes Pr. Co. Ont. Scott Falis 1952

N.B. El. Power Comm. N.B. Tobique Narrows 1953

Great Lakes Pr. Co. Ont. McPhail Falis 19.54

Calgary Power Company Alta. Bear's Paw 1955

Nova Scotia Pr. Comm. N.S. Lower Gt. Brook 1955

N.B. El. Power Comm. N.B. Beechwood
H-E Pr. Comm. of Ont. Ont. Sir Adam Beck ?

3 MSC 1,050 225 20 18-27 172 4
1 MSC 830 257 22 18-22 155 4
1 MSC 1,485 240 26 17-26 157 <;

2 MSC 5,200 200 38 38-40 15-2 9
2 MSC 5,100 200 43 40-43 129 7
1 MSC 600 450 30 30 157
2 MSC 7,500 150 36 28-44 147 3
1 MSC 4,030 257 47 47 132 6
2 MSC 6,400 200 46 46 133 5
1 MSC 3,770 257 42 42 147 ti

2 MSC 10,000 225 70 59-75 111 1

2 MSC 13,500 225 75 60-75 118 5
2 MSC 7,500 200 48 44-50 137 1

1 KMW 21,600 128.6 48 34-56 149 7
2 MSC 3,120 128.6 22 22 150 7
2 DEW 45,000 109.1 57 20-61 147 8
6 EEC 45,500 92.3 83 40-87 78 6

*DEW—Dominion Engineering Works Ltd. KMW—Karlstads Mekaniska Werkstad (Sweden).

EEC—English Electric Company of Canada, Ltd. MSC—S. Morgan Smith, Canada, Ltd.

770 June, 1956 THE ENGINEERING JOURNAL



Fig. 1. Sectional elevation of Safe Ilarbor Kaplan turbine and generator.

ment of the runner blades and
wicket gates. No practical use was
made of this discovery during the

European war, but in 1919 the J.

M. Voith Company of Heiden-
heim, Germany, began building

Kaplan turbines under an exclu-

sive licensing arrangement.

In 1927 the author's company
acquired from Dr. Kaplan and the

Voith Company exclusive rights

for the United States, and in 1928

for Canada, to manufacture ad-

justable-blade turbines under the

Kaplan patents, which provide for

automatic simultaneous controlled

adjustment of the runner blades

and Avicket gates while the unit is

in operation.

The first fully automatic Kaplan
adjustable-blade turbine in the

United States was installed in the

Lake Walk Plant of the Central

Power and Light Company of San
Antonio, Texas. This unit, contain-

ing a 70 inch four-bladed runner

rated to deliver 1900 h.p. at 277

r.p.m. under a head of 33 feet,

went into operation in 1929. As
may be seen in Table I, the first

fully automatic Kaplan turbines in

Canada were installed in 1930 at

the Tusket Falis Plant of the

Nova Scotia Power Commission.
Each of the three units contains

a 72-inch four-bladed runner rated

to deliver 1050 h.p. at 225 r.p.m.

under a head of 20 feet. These
first North American Kaplan
wheels have been giving satisfac-

tory service for over 25 years, with
only routine maintenance.

The first large project in North
America to be equipped with fully

automatic Kaplan turbines was
built on the Susquehanna River at

Safe Harbor, Pennsylvania, in

1932. The original installation con-

sisted of six units, each of which
contains a 220-inch five-bladed

runner rated to deliver 42,000 h.p.

at 100 r.p.m. for 25 cycles/sec.

current, or ,109.1 r.p.m. for 60
cycles, under a head of 55 feet.

Because of the magnitude of this

development at that time, three

units only were built by the
author's company. The remaining
three were built by the Baldwin-
Southwark Corporation in Phila-

delphia, Pennsylvania, who had
obtained a United ,States sub-

license from the author's company
in 1931, as had the Allis-Chalmers
Manufacturing Company.
The highest head under which

large Kaplan turbines have been
installed in this hemisphere is 105
feet at the Rincon dei Bonete Pro-

ject on the Rio Negro in Uruguay.
The 190-inch six-bladed runners of

this installation are rated to de-

liver 40,000 h.p. at 125 r.p.m. from
the design head of 69 feet up to

the maximum of 105 feet, and the

first unit went into operation in

1945. However, two small Kaplan
wheels rated 12,800 h.p., 300
r.p.m., 116 feet head with 90-inch

eight-bladed runners have recently

been installed at El Oviachic plant

in México with a maximum head
of 156 feet.

The highest head Kaplan tur-

bines operating in Canada are the

two 104-inch five-bladed 13,500

h.p., 225 r.p.m., 75-feet head units

in the Tobique Narrows Plant of

the New Brunswick Electric

Power Commission. The highest

powered Kaplan turbine in Can-
ada is the 21,600 h.p., 128.6 r.p.m.,

48-feet head unit at the Bear's

Paw Development of the Calgary
Power Company in Alberta. It will

shortly be eclipsed in capacity by
the two 45,000 h.p., 109.1 r.p.m.,

57-feet head Kaplans now under
construction for the Beechwood
Development of the New Bruns-
wick Electric Power Commission.

Also worthy of note will be the

six diagonal-flow adjustable-blade

pump-turbines of the Sir Adam
Beck Niagara No. 2 project, rated

to develop 45,500 h.p. at 92.3

r.p.m. when operating as turbines

under 83 feet head. Two 138-inch

diameter axial-flow pump-turbines
were furnished to the Canadian
and General Finance Company of

Toronto in 1938 and 1946 for in-

stallation in the Traição plant in

Brazil.

The highest capacity Kaplan
units in the world were built for

the U.S. Army Corps of Engineers'

McNary project on the Columbia
River between Washington and
Oregon, where twelve 280-inch six-

bladed units rated 111,300 h.p. at

85.7 r.p.m. under 80 feet head are

presently in operation. A real

record for capacity was established

during the field tests of unit num-
ber two in 1954, which actually

developed 138,000 h.p. (100,000

kw.) under an effective head of

89 feet 2
. The rated capacity of

these turbines will be exceeded by
the fourteen 123,800 h.p., 85.7

r.p.m., 81-feet head units now
being installed for the Dalles pro-

ject of the U.S. Army Corps of

Engineers on the Columbia River
just above Bonneville Dam, where
ten 74,000 h.p., 75 r.p.m., 60-feet

head Kaplan turbines also held

the world record at one time for

unit and plant capacity. However,
another new record for unit capac-

ity will be set when the three 143,-

000 h.p., 90 r.p.m., 89-feet head
Kaplan turbines recently ordered

from the author's company go into
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opera tion at the Ice Harbor plant

of the U.S. Army Corps of Engi-

neers on the Snake River in

Washington.

No account of the development
and principal features of the Kap-
lan turbine would be complete
without some mention of the late

R. V. Terry's brilliant alternative

to the Kaplan patents with his

automatic adjustable-blade pro-

peller. In 1928, shortly after the

author's company had acquired ex-

clusive rights to use the Kaplan
patents in North America, Terry
began studies and tests to develop
an adjustable-blade propeller run-

ner, so arranged that the blades

would automatically adjust them-
selves to the optimum efficiency

position for any combination of

flow and head. By 1931, Terry's

experiments had progressed to the

point where he was convinced that

his company could build runners
with the blades so pivoted with
respect to their centres of pressure

that they would automatically fol-

low the movements of the wicket

gates and maintain the most effic-

ient relationship for any load.

Apparently, this ingenious ar-

rangement functioned quite satis-

factorily in a number of installa-

tions, but it has never been ac-

cepted by the industry as a satis-

factory substitute for the Kaplan
with its positive control of the

blade positions at ali times. More-
over, within the last few years the

company with which Mr. Terry
was associated has begun to manu-

facture adjustable-blade turbines

of the "true" Kaplan type.

Advantages of the Kaplan Turbine

The specific speed (Ns ) of any
hydraulic turbine may be defined

as the best efficiency speed (in

r.p.m.) for a geometrically homo-
logous unit capable of developing
one horsepower (h.p.) under a

head (H) of one foot. It is calcu-

lated by the formula,

_ r.p.mVÍ^
JJ5/4

K L )

Since it involves speed, output
and head, specific speed is really

an index of the class to which any
particular turbine belongs. In
selecting the units for any installa-

tion, it is more economical to ob-
tain the required unit output at
the highest practicable speed,

which permits the use of physically

smaller turbines and generators
with resulting savings in equip-
ment cost and powerhouse con-

struction.

However, the most suitable

number, size and type of units for

a given development depend upon
the available supply of water, its

distribution throughout the year
and/or the amount of storage

available, as well as the character-

istics of the connected load. Within
reasonable limits, larger machines
favour lower capital and main-
tenance costs but single-unit plants

may not provide sufficient guaran-
tee of continuous power supply or

satisfactory part-load efficiencies.

For a plant with a variable load,

a number of small Francis or pro-

peller wheels would be required to

obtain good average operating effi-

ciencies, which could justify the

increased costs. In this connection,

due consideration must be given

to the well-known fact that the

average part-load efficiencies of

these types decrease as the speci-

fic speeds increase.

Two of the greatest assets of the

Kaplan turbine are its very high

specific speed and its high efficien-

cies over an extremely wide load

range. Because of the resulting

high average operating efficiencies

the use of Kaplan runners instead

of Francis or propeller wheels per-

mits a considerable reduction in

the number of units in any particu-

lar powerhouse without any reduc-

tion in the total annual power out-

put from the available supply of

water.

The "index" tests of the Mc-
Nary turbines (Fig. 3) illustrate
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the extremely flat efficiency-horse-

power curves achieved by modern
Kaplan turbines. The individual

blade pitch curves indicate how
narrow the load range is for satis-

factory efficiencies with high speci-

fic speed propellers, which can
therefore be used economically
only where load and head varia-

tions are small or of short duration.

Another very valuable asset of

the Kaplan turbine is its ability

to provide high power output un-
der heads considerably below the
normal or rated head. The capa-
cities of Francis and propeller
wheels are selected for the rated
heads, and their outputs under
low-head high-tailwater conditions
are limited. However, by increas-

ing the pitch of the Kaplan runner
blades well beyond that required
for the normal rating, substantial
"extra" full gate capacity can be
realized under low head conditions
without adversely affecting the
high operating efficiencies under
normal heads.

Because of its flat efficiency-

horsepower characteristics and its

ability to supply "extra" capacity
at reduced heads, a one- or two-
unit Kaplan plant, like almost ali

of the Canadian installations, is

especially well suited to run-of-
river developments with wide
variations of flow and head and
little or no storage. At the higher
heads and lower rates of flow, the
high part-load efficiencies of the
Kaplans result in much greater
power outputs than could be
realized with the same number of

Francis or propeller turbines. At
the lower heads and high rates of
flow, beyond the full gate capacity
of the plant in most cases where
efficiency has no real significance,

the "full-tilt" overload capacity of

the Kaplans results in further

marked increases in output.

Obviously, the substitution of

an equal number of Kaplans for

Francis or propeller wheels of the
same rating results in higher tur-

bine costs. However, the price of

the turbine equipment is only a
small percentage of the complete
development cost, and evaluation
of the increase in yearly output, as

well as in firm and peaking capa-
city, will usual!y indicate a hand-
some return on the increased in-

vestment.
The actual advantages of Kap-

lan turbines over Francis and pro-
peller units are even greater than
calculated because of the instan-

taneous automatic reaction of the
Kaplan control to changing loads,

whereas in the operation of plants
with Francis or propeller wheels
the attendants must distribute the
loads manually, and they cannot
follow the chances as closely. Even
in a plant with a large number
of Francis or propeller turbines
operating under a moderate range
of head so that the units could be
operated continuously at or near
peak efficiency, the total annual
output can usually be increased
sufficiently to more than pay for

the increased cost of one or two
Kaplans to take care of the small
load variations automatically and
at maximum efficiency.

An all-Kaplan installation is

economically justified, even for a
plant with a large number of units
when the head range is consider-
able, as in a run-of-river plant with
negligible storage or in a plant with
considerable storage but with a
sizable drawdown. In such cases,

evaluation would emphasize the
high average efficiency of the Kap-
lans leading to increased annual

Fig. 3. Field index test curves for
McNary Kaplan turbines.

outputs, as well as operating flex-

ibility and peaking capacity, es-

pecially at low heads.

The Kaplan turbine plant lends
itself to automatic and remote
control just as well as any other
type of hydro plant. The only ad-
ditional complication is the simple
adjustment of the cams in the
blade-control valves if the head
changes appreciably; remote oper-
ation of this adjustment is quite
simple, and even completely auto-
matic control is feasible but has
not yet been required in Canada
or the United States.

Modernization of Existing Plants

In addition to their value for

the development of new low-head
power sites, the performance char-
acteristics of the Kaplan turbine
make it an obvious choice for the
replacement of obsolete equipment.
The increased annual power output
that can be realized with Kaplan
units more than pays for the
changeover, even though the exist-

ing wheels may still be in fair

operating condition. If such is the
case, they may be retained for

operation only during periods of

high water flow when efficiency

is not important, provided that this

additional low-head capacity has
sufficient value to justify the plant
extension for the Kaplan installa-

tion.

Particularly spectacular are the
results that have been realized by
replacing groups of multiple-run-
ner horizontal Francis units by one
or two vertical Kaplans. In the
early years of this century, many
low-head installations consisted of

two-, four- and six-runner hori-

zontal units, each pair of wheels
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discharging into a common
draught chest. The main reasons

for such arrangements were to in-

erease the over-all unit specific

speed with resulting savings in

electrieal equipment and to mini-

mize the hydraulic thrust by
balancing each pair of runners.

This multiple-runner scheme
was also applied to vertical-shaft

machines4 for the same reasons,

although three runners on a single

shaft seems to have been the limit.

The combination of a vertical-

shaft Kaplan turbine and a high-

speed generator with a reliable

thrust bearing has been the answer
for many worthwhile plant im-
provements.

Hydraulic Laboratory Investigations

The role of carefully conducted
laboratory tests in the inception

and development of the Kaplan
turbine has already been men-
tioned. The fundamentais of tur-

bine theory, such as the Eulerian
theorem (1754), are important in

turbine design but in actual prac-
tice no important installation is

consummated without confirming
the calculations by complete la-

boratory tests on a homologous
model. A sound theoretical basis

of design cannot be dispensed with,

but the complexity of flow condi-

tions in any hydraulic turbine
renders model tcsting necessary to

assure the successful performance
of the prototype installation. Cur-
rent practice is to model the com-
plete inlet and discharge water
passages as well as the turbine

proper.

In addition to determining per-

formance characteristics under con-
servative operating conditions,

criticai cavitation data are also

determined in ali modern hydraulic
turbine laboratories. Cavitation
begins when the absolute pressure
at any point on the back (low
pressure side) of the runner blades
drops below the vapour pressure

of the water, resulting in the for-

mation of numerous tiny bubbles
filled with water vapour. These
bubbles are carried quickly to áreas

of higher pressure where they col-

lapse suddenly, producing shock
pressure concentrations of terrific

intensity which eventually destroy
the metal surface and cause pitting.

The Thoma cavitation index,

sigma (<r), may be defined as the

ratio of the barometric head ( Hb )

minus the static suction head (Hs )

at any point, usually taken for

convenience as the elevation of

the blade pivot axes for Kaplan
runners, to the total operating

head (H) on the turbine:

To determine the minimum allow-

able or criticai sigma in the labora-

tory, the model is usually tested

with a constant blade angle and
gate opening at a constant speed
under a constant head while the

elevations of headwater and tail-

water are lowered step by step for

successive runs until a definite

break or change in performance
is observed. In practice, a reason-

able margin of safety above this

break determines the operating

limit for the corresponding head
and load on the prototype. When
the plant sigma drops below the

criticai sigma for any head and
load, pitting, vibration and loss of

output will result, but the suction

head should not be reduced un-

necessarily since that would result

in excessive excavation costs.

In addition to its effect on effic-

iency and output, cavitation also

has considerable influence on the

runaway speed data for Kaplan
turbines. Runaway speed may be
defined as the speed which the

prototype turbine would attain if

the generator were completely dis-

connected from its load and the

governor failed to close the wicket
gates. Prototype values for ali

types of turbines are calculated

from the results of no-load tests

on homologous models under var-

ious head conditions. Kaplan over-

speeds not only depend upon wic-

ket gate openings and runner blade

angles but also vary with sigma5
.

Another important character-

istic of prototype hydraulic tur-

bines that must be determined
from laboratory tests is the down-
ward hydraulic thrust load to be
supported by the generator thrust

bearing. For Kaplan runners this

thrust, like the overspeeds, de-

pends upon the various runner
blade angles and wicket gate open-
ings.

Many turbine development pro-

grams include model tests without
spiral or semi-spiral cases although
they are required on ali contract

tests. However, since they are con-

cerned with accelerating flow,

losses are almost negligible in any
reasonably well-designed case and
corrections to the so-called open-

flume tests are minor.

But the same considerations do

not apply to draught tubes, except
possibly for very low specific speed
Francis units. Many Kaplan and
propeller units are installed with
the runners below tailwater levei,

under positive back-pressure or
negative suction head, in order to

exploit relatively high capacities

and/or effective heads. Under such
conditions, the over-all dimensions
of the draught tube are of prime
importance. Depth of excavation is

kept to a reasonable minimum by
the use of a quarter-turn elbow
formed in the concrete substruc-

ture of the powerhouse. Many
years of designing and testing

model tubes of this type have re-

sulted in a number of highly effic-

ient shapes, which compare so

favourably with the more expen-
sive and complicated White hy-
draucone and Moody spreading
tube 6 that elbows are almost uni-

versally specified for modern in-

stallations.

Because of the large rates of

flow and high runner discharge
velocities associated with Kaplan
and propeller turbines under rela-

tively low operating heads, an
efficient draught tube capable of

regaining most of the kinetic

energy is especially important. Be-
cause the flow is decelerating,

losses tend to be considerable and
to be critically affected by the
various runner discharge velocity

and whirl patterns. Consequently,
Kaplan and propeller models must
be tested with draught tubes es-

sentially homologous to the proto-

type installations in order to ap-

proximate closely to expected field

performance characteristics.

Cavitation Laboratories

Dr. Kaplan's original research

began about 1910 when a hydrau-
lic turbine laboratory was estab-

lished at the Technical University

of Brunn, Czechoslovakia, but his

open-flume testing program did

not include cavitation tests. The
first turbine cavitation laboratory

was built in 1924 by Dr. D.
Thoma as an addition to the

laboratory of the Hydraulic In-

stitute of the Technical University

at Munich, Germany. Dr. Thoma's
early work was concentrated on
Kaplan and propeller turbine

models, and it was here that he
developed the universally accepted

index, sigma, which permits cor-

relation of cavitation data on

models and prototypes.

The first hydraulic turbine cavi-

tation laboratory in North Amer-
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ica was established about 1925 at

the Shawinigan Falis plant of the
Shawinigan Water and Power
Company of Montreal, where pro-

peller turbine models with sixteen-

inch diameter runners were tested

under gravity heads up to 60 feet.

The íirst Kaplan turbine cavi-

tation laboratory in the United
States went into operation in 1930
at the Holtwood plant of the
Pennsylvania Water & Power
Company. It was built to assist

with the design of the Safe Harbor
plant of the same company, where
six 42,000 h.p. Kaplans were in-

stalled in 1932. The author's com-
pany participated in the establish-

ment of this laboratory and, be-
cause of its proximity to the main
manufacturing plant only 25 miles
away, continued to utilize it for

Kaplan model cavitation tests

until 1940. Sixteen-inch diameter
runners were tested with homolog-
ous semi-spiral cases and elbow
draught tubes under gravity heads
of 50 to 60 feet. The same models
were also tested for comparison of

performance under high sigma
values in the open-flume test stand
at the hydraulic turbine laboratory
of the author's company which
had been built in 1921.

The company built its first tur-

bine cavitation stand in 1941 to
test models for the high head (105
feet) development on the Rio
Negro in Uruguay. Test heads of

30 to 50 feet were provided by
pumping, and ten-inch diameter
runners were tested with complete
spiral cases and elbow draught
tubes. In 1954, a new high head
turbine test stand was installed in

an extension to the original labora-

tory building. Utilizing centrifugal

pumps to create heads up to 325
feet. Francis turbine models can
be tested conveniently at very low
values of sigma and ten-or twelve-
inch Kaplan and propeller models
can be tested under prototype
head conditions with homologous
spiral or semi-spiral cases and el-

bow draught tubes.

The only existing turbine cavi-

tation laboratory in Canada was
built in 1951 by the Dominion En-
gineering Works, in Montreal. 7

Sixteen-inch diameter runners are
tested under heads of 25 to 80 feet

provided by adjustable-blade pro-
peller pumps arranged for two- or
three-stage operation.

Contract Model Tests and Field Tests

Most large prototype Kaplan
and propeller turbines operate
under heads of less than 100 feet

and are installed with the power-
house forming part of the dam
structure (Fig. 4). Under these
conditions, the circular penstock
and complete spiral case of the
usual Francis turbine plant are

replaced by a relatively short in-

take and semi-spiral case. With

Fig. 4. Sectional elevation of McNary
turbine and powerhouse.

this type of plant, it is practically

impossible to conduct a reasonably

accurate field acceptance test in

accordance with any approved test

code. 85 9 The effective head and
the horsepower output present no
special problems, but accurate

measurement of the large quanti-

ties of water involved is not econo-

mically feasible.

Consequently, current practice

is to specify accurately conducted
laboratory tests on homologous
models including inlet and dis-

charge water passages, and the

contract guaraníees are based on
model performance. The various

turbine manufacturers make their

guarantees on the basis of previous

tests on similar models, but they
must be confirmed on a completely
homologous model before the pro-

totype structure and turbine-gen-

erator equipment are actually pro-

cessed. The major items to be
settled are the draught tube and
spiral case details and dimensions,

the elevation of the distributor

centre-line, the actual turbine de-

sign, including speed and size re-

quired to achieve the specified out-

puts and efficiencies under the

various heads and flow rates with-

out exceeding the criticai cavita-

tion limits, as well as the maximum
runaway speed and hydraulic
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thrust for which the generator must
be designed.

After the turbines have been
installed and placed in satisfactory

operation, "index" tests are con-

ducted in accordance with the
ASME test code (1953) to deter-

mine the shapes of the efficiency-

horsepower curves, to confirm the
guaranteed output, capacities and
cavitation limits under various

head and tailwater conditions and
to determine whether the blade-

gate cams need to be modified
from the shapes based on the
model tests (Fig. 5) . In order to

draw actual prototype efficiency-

horsepower curves (Fig. 3), the
maximum modcl test efficiency is

"stepped-up" to prototype size by
the Moody formula10 in Canada
and the United States, and by the
Ackeret formula in Europe.11

Only in very rare cases are Kap-
lan or propeller turbines installed

under sufficiently "ideal" test code
conditions to permit fairly accur-

ate efficiency determinations to be
made. One such case was the 81-

inch manually adjustable five-

bladed propeller of the Bonneville
service unit, which is essentially a

large model of the 280-inch main
unit Kaplan turbines. It was tested

by the Allen salt-velocity method
in 1938 with excellent results (Fig.

6) . It is hoped that more units will

be installed under favourable test

conditions so that they can be ac-

curately field tested at reasonable
expense for comparison with labor-

atory tests on homologous models.

Control of Cavitation Pitting

An interesting feature of the two
5200 h.p. units in the Ragged
Rapids plant of the Hydro-Electric
Power Commission of Ontário is

that for the 104-inch five-bladed

runners the blade surfaces were
accurately machine finished to de-

sign templates. Although this is

still rather general practice in

Europe very few runners in North
America have been so manufac-
tured, since operating results have
failed to justify the additional ex-

pense as compared to blades mere-
ly hand finished to approximate
templates by chipping and grind-

ing. This expensive machining of

the water surfaces is not required

for hydraulic efficiency but was
considered to be of value in mini-

mizing the inception of local cavi-

tation damage to the mild steel

blade castings.

After sufficient field experience

had been obtained to establish the
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approximate locations of áreas

likely to experience cavitation pit-

ting, even while operating above
the criticai sigma limits, such
damage was minimized on larger

wheels by precoating these áreas

(Fig. 7) with a thickness of one-

eighth to one-quarter inch of

stainless steel, which is highly re-

sistant to pitting. This coating

may be applied as a weld, de-

posited either manually or by ma-
chine,12 or it may consist of small
stainless steel plates or strips at-

tached by welding. The entire peri-

phery is also protected, preferably

by means of solid stainless steel

bars welded to the blade.

Because the relatively thin sec-

tions of smaller blades make these

procedures impractical, the area to

be protected is frequently made up
of solid stainless steel inserts weld-
ed to the basic blade, and very
small blades are often made as

solid stainless castings. As a mat-
ter of fact, the blades of the 110-

inch diameter Lower Great Brook
runners of the Nova Scotia Power
Commission are solid stainless steel

castings. Various types of stainless

steels and some non-ferrous ma-
teriais, such as aluminum bronze,

are suitable for cavitation preven-

tion, their relative resistance values

being the subject of numerous
discussions as well as accelerated

pitting tests in several labora-

tories.
13

One of the greatest advantages
of the Kaplan turbine is its ability

to provide "extra" output capac-

ity under low head conditions.

Reduced heads frequently occur

when excess water is available, as

in run-of-river plants with neglig-

ible storage, and efficiency is then
meaningless. The only deterrent to

opening the runner blades in order

to obtain absolute maximum out-

put is general cavitation, evi-

denced by rough operation and
vibration accompanied by reduced
efficiency and eventual pitting.

Depending upon the actual setting

in any particular case, maximum
output may be obtained at a blade

pitch somewhat less than wide
open because of advanced cavita-

tion. Under these conditions, the

attainment of the desired maxi-
mum output, regardless of the
contract cavitation limit, should

be restricted only by vibration and
roughness14

. Unless stainless steel

has been used to prevent it, some
pitting will occur even at outputs
below the cavitation limit and any
increase in pitting repair costs due
to such overload operation would
represent a small fraction of the
revenue realized from the addi-

tional output.

Runaway Speed

The runaway speeds of propeller

turbines tend to be relatively high-

er than Francis or impulse wheels,

and Kaplan units could attain

even higher relative values as a
result of the blades being adjust-

able. The maximum runaway
speed of a Francis or propeller

turbine would occur under the
maximum operating head with the

wicket gates wide open. For a pro-
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peller or Kaplan turbine the maxi-

mum runaway speed tends to de-

crease as the blade pitch is in-

creased, and with full tilt of the

blades most Kaplans would not

even attain a 100 per cent over-

speed. At lower blade inclinations,

and especially in the higher por-

tions of their head ranges, even if

the "on-cam" relationships with

the wicket gates are maintained,

most Kaplan wheels could attain

overspeeds approaching 125 per

cent. But if the "on-cam" relation-

ships are not maintained for any
reason, large wicket gate openings

with low blade pitches would re-

sult in calculated "off-cam" over-

speeds of 150 to 200 per cent, the

higher values tending to apply
where the maximum head is large

compared to the design head.

"Standard" hydro-generators are

designed without undue difficulty

and expense for 100 per cent over-

speed. (twice normal speed) up to

50,000 kva. and for 85 per cent

overspeed above that capacity,

either value being satisfactory for

normal Francis and impulse tur-

bine installations. For large gen-

erators, specified overspeeds ap-
proaching 200 per cent would re-

quire abnormal and extremely ex-

pensive construction to maintain
the usual factors of safety. Present
practice seems to indicate accept-

ance of the idea that the generator

should be designed for a specified

overspeed slightly greater than the

calculated maximum "on - cam"
value so that there would still be
a small margin of safety even if

the calculated maximum "off-cam"
overspeed should occur. For small

and médium sized generators, de-

sign for specified maximum "off-

cam" overspeeds apparently has

presented no unusual difficulties,

and that has been the usual prac-

tice.

Actually, an accidental "off-

cam" runaway has never been re-

ported for a Kaplan unit, and it

may be impossible for such an
event to occur3

. In normal designs,

Ioss of governor oil pressure with

the control valves "off-centre" or

mechanical disconnection from the

control system would allow the

wicket gates to drift rapidly to a

small opening and the runner
blades would move rapidly to their

maximum pitch position, both of

which tend to reduce the over-

speeds substantially.

At least two specific measures
based on these tendencies have
been employed to limit the maxi-
mum possible "off-cam" over-

speed in actual installations15
. One

is a gate servo-motor stop-nut

mechanism which automatically

limits the maximum wicket gate

opening as the head increases,

thereby serving a two-fold pur-

pose. It prevents dangerous over-

loading of the generator at the
higher heads and also reduces the

maximum "off - cam" runaway
speed by 5 to 10 per cent depend-
ing upon the head range. The
other is more positive and effec-

tive and consists of limiting the
minimum blade inclination to ap-

proximately normal mid-position,

which would reduce the maximum
possible "off-cam" runaway by ap-
proximately 15 per cent.

This limiting of the minimum
blade angle would not be suitable

for the turbines in a plant with a

small number of units properly

sized by consideration of the mini-

mum flow rate and the normal
minimum blade position. It actu-

ally reduces the effectiveness of

the Kaplan principie and should

be applied only to installations

where the number of units is much
Iarger than would be indicated by
low flow considerations. In some
of the huge Columbia River in-

stallations, for example, the large

numbers of units seem to have
been determined primarily by the

maximum capacity of the avail-

able generator thrust bearing de-

signs.

Actually, some scheme to un-
couple the blades from the control

system when a predetermined over-

speed has been attained, thereby
permitting them to open and ef-

fectively limit the maximum over-

speed even in the event of simul-

taneous loss of governor oil pres-

sure, appears to have more practi-

cal possibilities than the addition

of a separate set of braking blades

as proposed by an English manu-
facturer.10 The author's company
has already conducted tests at sev-

eral installations to determine the
effectiveness of a bypass around
the blade servo-motor piston for

limiting the maximum overspeed.

These tests indicate that rapidly

opening the bypass as the unit

speeds up will limit the maximum
overspeed to less than 85 per cent.

Canadian and United States

patent applications were filed sev-

eral years ago, and a very simple

dependable automatic device is

Fig 6a. Field test curves for Bonne-
ville service unit.
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available that may be installed on
several units now on order.

Hydraulic Thrust

Another turbine characteristic

that seriously affects generator
design is the downward hydraulic
thrust load that must be supported
by the generator thrust bearing
in addition to the dead weight of

the rotating elenients of the tur-

bine-generator combination. In the
case of Francis turbines, especially

for low specific speeds, internai

construction details may be ar-

ranged to minimize this hydraulic
thrust, but for propeller and Kap-
lan wheels no reductions are pos-

sible. Since these axial-flow run-
ners consist only of blades and a
relatively small central hub, there

are no balancing chambers or
áreas that can be designed to limit

the maximum thrust.

As in the case of overspeed for

Kaplan runners, the thrust tends
to increase as the blade inclination

is decreased, approaching a maxi-
mum essentially equal to the
weight of a cylindrical column of

water of the same diameter as the
runner and of a height equal to

the head acting on the turbine.

The normal maximum hydraulic
thrust of a Kaplan turbine

amounts to approximately one-half

of the total load for which the

thrust bearing must be designed.

The design of the high capacity
thrust bearing required for a large

Kaplan unit is also significantly

affected by the specified turbine
runaway speed. Unfortunately, the
same "off-cam" blade-gate rela-

tionship that would produce maxi-
mum calculated overspeed also

corresponds to a continued high
hydraulic thrust load as the speed
increases, whereas the thrust as

well as the runaway speed would
be substantially reduced if the "on-
cam" relationship could be guaran-
teed.This indicates another advan-
tage accruing to the blade servo-

motor bypass devices that may be
employed to minimize maximum
overspeed values, since the suc-

cessful design of a maximum capa-
city thrust bearing depends to a
large extent on the specified maxi-
mum overspeed and the maximum
thrust at that overspeed.

Kaplan Turbines for High Heads

Although the heads under which
Kaplan turbines are operating in

Canada and the United States are

almost ali under 100 feet, there

are a number of European instal-

lations with heads approaching 200
feet and at least one with a head
well over 200 feet11

. There has
been a great deal of speculation

and discussion regarding the maxi-

mum head under which a Kaplan
unit can be installed. Actually,
there is no definite theoretical

limit and the practical limit de-
pends upon evaluation of the ad-
vantages in performance against

the disadvantages of setting and
expensive turbine-generator con-
struction. As always, the detailed

conditions at any particular site,

as well as individual preferences,

will determine whether or not
Kaplan wheels are selected.

In general, Kaplans will show to

advantage when a substantial var-

iation in head exists. In addition,

a well-integrated hydraulic and
mechanical turbine design and ar-

rangement is required for opti-

mum performance at minimum
cost. The hydraulic designs are
improving as more and more field

experience is effectively correlated

with model research and analysis.

Revised blade shapes and the
smallest practicable hub diameters
will permit higher settings than
were previously feasible, but the

mechanical problems of space lim-

itations and high stresses require

ingenious designs and high strength

materiais.

One obvious difference in the
high head Kaplans will undoubted-
ly be the use of steel plate spiral

casings instead of the very popular
concrete semi-spiral casings for

heads up to 100 feet.

Conclusion

One of the aims of this paper
has been to indicate that the

economically feasible range of ap-
plicability for the Kaplan turbine

already extends from unit capaci-

ties of a few hundred horsepower
up to 150,000 h.p. and from oper-

ating heads of 20 feet or less up
to 200 feet or more. As it becomes
expedient to develop more and
more Canadian hydro sites with
heads of 200 feet or less, the use

of Kaplan turbines should receive

serious consideration.

This is particularly desirable for

installations with a small number
of units or with a large number
of units and a considerable range
in operating head. Even in the
case of an almost constant operat-

ing head and a large number of

units, a combination of fixed-blade

propellers and a few Kaplans
should be considered because the

automatic adjustment to load

changes and the flat efficiency

curve simplify plant operation and
increase annual output. Similarly.

the advantages of a Kaplan ex-

Fig. 6b. Sketch of setting—Bonneville service unit.
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Fig. 7. Cavitation protection on periphery and back of
Kaplan turbine blade.

tension to an existing multi-unit

propeller or Francis development
with only limited variations in

head should be investigated.

Since these low head projects

tend to be more expensive than

high head Francis and impulse in-

stallations, every means should be

employed to reduce costs in their

development. The modern trend is

toward larger and larger unitsx7 in

ali types of prime movers. This in-

dicates over-all savings by the use

of a smaller number of larger

turbine-generator sets for most de-

velopments. The Kaplan turbine

permits effective exploitation of

available water powers even with

single unit installations, although

a minimum of two will usually be
selected to guarantee uninter-

rupted service, especially in iso-

lated plants or small intercon-

nected systems.

Optimum results at minimum
cost should be realized in these

large units, and in smaller ones

also, by considering the turbine

and generator as basic parts of

the same machine rather than as

two separate entities both custom-
built for each particular project.

Some "standardization" of physi-

cal sizes and major components,
such as thrust bearings, should be
feasible and can be expected to

result in simplification and im-

provement of overall designs.

However, the European schéme of

locating the thrust bearing on the

turbine head cover11 is not con-

sidered by the author to have any
real advantages over conventional

Canadian and United States prac-

tice.

Simplification and elimination of

non-essential parts in equipment
designs should also be extended to

powerhouse structures and operat-

ing procedures18
. The increased use

of outdoor and semi-outdoor sta-

tions as well as of automatic and
remote control equipment will re-

duce construction and operating

costs, thereby encouraging the de-

velopment of otherwise marginal
sites.

It is essential to realize that
hydro power is not competitive
with thermal power but that the
two are complementary. Coordina-
tion of run-of-river and storage

hydro with interconnected thermal
plants has become almost a science

in itself. Effective integration of

the various types is just as bene-
ficiai as the installation of substan-
tial additional capacity. The speci-

fic roles of the» different plants de-

pend upon the character of the

various installations as well as

upon that of the connected load

and will vary in accordance with
changes in these conditions. At
present, thermal plants usually

carry block load at best economy
and hydro plants follow load
changes and take care of peak
requirements.

The ability of a hydro-generator
unit to be started cold and be fully

loaded in several minutes elimin-

ates the need for the expensive
"spinning reserve" of an all-steam

system and gives a much greater

value to the hydro than its actual

production or peaking capacity. A
hydro unit is also capable of in-

stantly dropping any load up to

full load without damage, which
adds to its "flexibility" value in

a combined system.

The advent of nuclear power
plants as system components will

probably intensify the use of

hydro for regulating to suit chang-
ing load requirements and taking
care of peak demands. Any hy-
draulic turbine is flexible and valu-

able for this type of /service, but
the Kaplan is obviously the most
flexible and therefore the most
valuable. Water power is not ob-
solete, especially in Canada; with
free fuel and eíficient designs the
future potential is almost unlim-
ited, particularly for plants in-

tended for regulating and peaking
purposes. For peaking and load

regulation over a wide range, the

Kaplan turbine is in a class by it-

self; continued development and
improvement of hydraulic and
mechanical designs should make it

economically attractive in Canada
for many years to come.
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LONDON AIRPORT (Continued from page 756)

manual shut-down. The operation

of the pumps is reported back over

the airport electrical control system
to the control engineer when arrange-

ments for manning are immedi-
ately made.
Water is delivered from the

pumphouse into the airport proper
through two 30-inch water mains.

The distribution pipework is then
graduated throughout the airport

to hydrants. In the case of the new
permanent buildings in the central

area there are also hydrants fixed

inside the buildings with standard
hoses in readiness.

The permanent maintenance
blocks are very comprehensively

equipped for fire fighting. In each
of the hangar pens a "deluge"

system has been installed to give a
drenching water supply. The "de-

luge" system is designed on the

basis of zones, each one covering

about 50 feet length of the hangar
pen, and being provided with an
automatic water control valve which
is held closed by an air pressure of

80 lb. per square inch. The water
pipelines are run at high levei

beneath the roof and are provided

with open drencher heads evenly

spaced over the zone. Two methods
of fire detection are employed, one
being the well-known bulb type
which fractures on heating, thereby
releasing the air, and the other

being an electrical system in which
two wires, one bare and the other

insulated, traverse the zone, opera-

tion being effected by the resultant

unbalance in an electrical bridge

circuit when the bare wire heats up
more rapidly than the insulated

wire. This also reduces the air

pressure and the water valve opens.

The resultant water spray is as

intense as very heavy rain and will

contain a petrol fire and allow

firemen to approach very closely

with their chemical equipment.
There are safeguards provided by
warning devices should the air

supply pressure drop to low leveis.

In addition to the "deluge" systems
which cover only the hangar pens,

normal sprinkler systems have been
installed in ali offices, workshops
and stores in these buildings.

Alarm signals are given in the fire

station of the operation of any
"deluge" or sprinkler system in the

permanent maintenance buildings.

With the exception of the main
tunnel there is no externai system
of fire alarms, reliance being placed
on telephone calls to the fire

station.

AVIATION FUEL INSTALLATIONS

The standard method of refuelling

aireraft in the United Kingdom is to

provide a limited storage at some
remote part of the airfield to which
aviation fuel is brought by tanker
and from which airport or operators'

bowsers are filled. The bowser
itself dispenses the fuel into the air-

eraft tanks on the apron or in the

maintenance áreas. This method is

still in use at London Airport hence
the following description must serve

to indicate proposals and not instal-

lations now in being.

It is intended that contracting

oil companies shall put down tank
farms at the west side of the airport,

and pump aviation fuel through a
number of pipelines to the west side

of the central area where relatively

small capacity depots will be built.

These depots will supply bowsers
operating in the central area. Bow-
sers which supply fuel to other parts

of the airport will draw direct from
the main tank farms, thus avoiding
the necessity to run tankers through
the main tunnel.

The main tank farms will have
a capacity of some 2,875 tons of

fuel. Pumps located here will deliver
fuel at relatively low rates of flow

to the central area depots through
the pipelines to be laid below the
surface of the ground and under
runways and aprons to a number
of 12,000 gallon tanks. At these

depots expense pumps will fill the
local bowsers.

Proposals are also under con-

sideration to provide a piped supply
of fuel to hydrants to be installed

in the aprons, and the pipelines

would be run beneath the concrete
aprons and branches would be
brought into pits in which the
hydrant heads would be located.

Details of this scheme have not yet

been finalized. One of the principal

difficulties is the location of the

hydrants to suit any type of air-

eraft which may be using a partic-

ular parking stand.

ELECTRICAL DISTRIBUTION

{Continued from page 768)

which can be inserted at any con-

venient spot along the bus duct.

Usually the bus duct is sus-

pended from the roof at reasonable

height above the work area but
should this arrangement interfere

with the overhead cranes the duct

could be supported approximately
36 in. above the floor as has been
done in several recent installations

(Fig. 9).

Bus duct, besides providing a

highly efficient and reliable means
of distributing power is easy

to install, easy to expand and to

re-arrange to meet changing plant

conditions. Bus duct is 100 per

cent salvable so that it can be
taken down and moved to another
area without difnculty. It is rapid-

ly finding its way into industry

replacing the cable and rigid con-

duit systems and also in many
cases replacing the conventional

switchgear and anotor control

centres.

In concluding it can be said that

the foregoing are only a few of

the trends in the electrical dis-

tribution system for industrial

plants. /

Figures 1, 2, and 3, are taken from Factory

Management and Maintenance, May 1953
("Electrical Distribution") ; Fig. 4 to Sare
from Poxcer, Oct. 1953 ("To-day's Elec-

trical Praetice").
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DISCUSSION
Is Effective Town Planning Possible?

S. D. Lash, M.E.I.C., Head, Department of Civil Engineering,

Queen's Vniversity, Kingston, Ont.

The Engineering Journal, 1956, Feb., p. 116, Discussion p. 137; Mar. p. 238.

Aulhor's Reply to Discussion

I am most grateful to those who
have added so much to my paper

by their thoughtful contributions.

A number of contributors ques-

tioned my statement that town
planning in Canada has been rela-

tively ineffective. I suppose this

depends on what one means by
relatively. There is no doubt that

many Canadian towns are better

today than they would have been

without the efforts of town plan-

ners. On the other hand, one can-

not but be aware of the tremend-

ous amount of bad town building

that has gone on during the post-

war decade. In this period of un-

paralleled urban growth planners

have had little influence in most
Canadian cities. D. H. Lawrence's

comment "that as builders of

towns the English are as ignom-
inious as rabbits," could surely ap-

ply with equal force to Canada.
Mr. Thrift takes exception to my
description of planners as a

"pretty motley crew". According

to my dictionary the word mot-
ley means "composed of diverse

parts." There are undoubtedly
many highly competent planners

in Canada but it is questionable

if planning has yet reached the

status of a recognized profession.

The Town Planning Institute of

Canada is working towards this

goal and there can be no doubt
about its ultimate success but in

the meantime the situation is con-

fused. There are some who repre-

sent themselves as planners but
who have had little or no profes-

sional training. The general public

has difficultiy in separating the

competent from those who are not
qualified in this field.

. Town Planning and Government

Possibly the most controversial

part of my paper was concerned
with the position of a planning
agency in the structure of local

government. Mr. Miller, if I under-
stand him correctly, believes that
in the smaller cities and towns

planning should be regarded as an

activity of the city engineer's de-

partment. In some small towns
this may be the best way, but
wherever possible I believe that

the planning function , should be
independent. The planner's job in-

volves co-ordinating proposals aris-

ing in various branches of local

government. Such co-ordination is

lacking in authority if the planner

is too closely associated with any
one department. Mr. Brown
strongly supports my recom-
mendation that the planning

agency should be an integral part

of local government. On the other

hand Mr. Bunnell believes that "it

would not seem possible for the

planning agency to be a normal
department of the local govern-

ment". Professor Lee believes that

planning will never be successful

"unless we divorce the primary
control from the strictly local gov-

ernment". In this connection I

think it is instructive to consider

experience in other countries. In
Great Britain, planning only be-

came a normal function of local

government during the nineteen-

forties. The change from special

planning committees to regular

standing committees was made
after thirty years experience with
the former had shown them to be
unsatisfactory. In Sweden, planning

has been a normal function of local

government for many years and
the system has worked well. In
Puerto Rico, according to a re-

cent book by Rexford Tugwell1

"There is a planning agency to

envisage the future. That agency
is part of the governmental pro-

cess". Corning back to Canada, in

Edmonton and Vancouver the

trend has been towards emphasiz-
ing planning as part of city gov-
ernment and relegating the inde-

pendent planning commission to

a relatively minor role.

Mr. Bunnell and Mr. Thrift take
exception to my view that "Plan-
ning should be compulsory in ali

áreas where any substantial

amount of development is taking

place". Compulsion is an ugly

word but surely it is no great

hardship to require local govern-

ments to think ahead. For ex-

ample, the British Education Act
of 1944 required local education

authorities to look ahead and esti-

mate their requirements for new
schools during a twenty year

period. It would have saved a

great deal of trouble in Ontário

if a similar provision had been in

effect. Planning must surely lead

to the more effective spending of

public money and it is therefore

not unreasonable to require that

proper plans be made. It should

be remembered that most muni-
cipalities obtain substantial rev-

enues from provincial govern-

ments. It is generally considered

that the local planning surveys

and development plans required

by the British Planning Act of

1947 have constituted a very great

step forward towards effective

planning.

Mr. Faludi and Professor Lee
rightly emphasize the need for

regional planning. This is the most
difficult kind of planning unit to

establish, largely because there

are seldom any local governments
at the regional levei. Recent de-

velopments in Alberta and British

Columbia show that progress is

not impossible and we can profit

from the experiences of Tennessee
Valley Authority and the County
of Cumberland, New South Wales.

Mr. Campeau is concerned
about over-emphasis upon the

aesthetic aspects of town planning.

I can find little evidence of such
over-emphasis in the Canadian
towns with which I am familiar.

It is true of course that in the

City Beautiful movement at the

beginning of this century too little

emphasis was placed on the more
practical aspects of town building

but it seems to me that the pendu-
lum swung too far in the opposite

direction and that town design as

an art was lost at the time when
it was most needed. Frederick

Gibberd2 has recently written,

"The town must work properly
and be economically sound, but it

should also give pleasure to those

who look at it; the technical solu-

tions to the functional problems
must be fused with aesthetic

feeling".

1 Rexford Tugwell "The Place of Plan-
ning in Society" page 40.

2 Frederick Gibberd "Town Design"
page 9.
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MECHANICAL-ENGINEERING PROGRESS IN THE
PETROLEUM INDUSTRY

By Emory N. Kemler, Professor of Mechanical Engineering, University of Minne-
sota, Minneapolis, Minn., U.S.A. from Mechanical Engineering, v. 77, n. 12,

December 1955, pp. 1043-1046.

During the period 1915 to 1930,

the petroleum industry began to

employ and understand the im-

portance and use of technology on
an industrywide basis. One major
step taken by the industry was
the establishment of the American
Petroleum Institute in 1919. This

industry-sponsored Institute has
been very active in the standardi-

zation of oil-field equipment. Prior

to the API standards, there were

over 400 sizes, styles, and types of

derricks without interchangeabil-

ity, whereas the number was re-

duced to less than 10 after stand-

ardization. During the period

there also appeared in this country

For the first time, technical books
relating to the petroleum industry.

During this period a number of

major oil companies established

separate research laboratories to

serve the technical needs of their

industry. Companies supplying

equipment and services to the in-

dustry went through similar
changes. Sales and service engi-

neers were employed by these or-

ganizations and many of them or-

ganized research departments and
expanded their design and de-

velopment staffs. By the start of

the 1930's we find that technology

aad demonstrated to management
of the industry what it could offer.

Recent Progress

Both the size of the petroleum
industry and complexity of its

operations make it difficult to

evaluate its progress briefly. Since

the early 1920's, the production

of natural gasoline and LPG
produets serve to remind us that

during this period the industry

has made much progress in the
direction of conservation. Prior to

this period these were essentially

waste produets.

The petroleum industry's tech-

nical problems cut across many
áreas of science. The engineer in

the industry is, in general, respon-
sible for a technical area much
broader than covered by any
given professional group. The fol-

lowing discussion, therefore, at-

tempts merely to point out the
accomplishments, particularly in

áreas of general interest to

mechanical engineering, but also

including major áreas of technolo-

gical accomplishment.

Exploration

In the area associated with
location of petroleum the mechani-
cal engineer has, in recent years,

been actively engaged in design-

ing and developing new types of

transportation to make it possible

to explore such áreas as swamps

of the south and the muskegs of

the Canadian plains. He also has
had a part in the design of some
of the instrumentation utilized for

exploration work.

Drilling

The developments in drilling

have been in the direction of per-

mitting drilling to greater depth,

reduced cost, increased drilling

rates and, more recently, the

adaptation of drilling to offshore

development. The deepest well to

date is the Ohio Oil Company
well in Califórnia of 21,482 ft.,

abandoned this year. In addition

to heavier-duty equipment for

deeper drilling, much attention

has been given in the past decadc
to increased drilling rates. The jet

bit has been developed for Gulf
Coast operations and has given

exceedingly high drilling rates. A
large part of the successful opera-

tion of rotary drilling for general

use resulted from the development
of bits for hard formations. The
drilling rates for hard formations

are still very low. Current de-

velopments aimed to improve
rates for harder formations include

rotary percussion and sonic

methods, and use of magnetostric-

tion units.

The pressures encountered in

drilling are normally about ^2
psi per ft., or 10,000 psi for a
20,000 ft. well. Equipment manu-
facturers have developed well-

head equipment to withstand
these pressures. Manufacturers of

casing and drill pipe also have de-
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veloped alloy materiais to handle

these depths. The development oí

muds to fit a wide range of drill-

ing conditions has likewise been

an important factor without which

it would be impossible to drill

many formations.

Production

The basic methods in pumping
show little change since the early

wells. The walking-beam mechan-
ism of Watt is still used on mod-
em pumping methods, and sucker-

rod pumping is used on most
of the 514,000 producing wells re-

quiring artificial lift. Hydraulic

pumping systems have been de-

veloped which are adaptable to a

wide range of production require-

ments. In this system power oil

under pressure is transmitted to

the bottom-hole pump, thereby

doing away with the sucker rods.

Considerable attention has been

given to automatic operations of

production equipment. Automatic
operation of offshore installations

becomes important from a safety

as well as an operating standpoint.

Some consideration has been
given to piping oil and gas from
the well to shore before separa-

tion.

Conservation has received in-

creasing attention. Early produc-

tion practices involved getting out

the oil as rapidly as possible.

Superstition, lack of knowledge of

how a reservoir behaves, and the

desire to convert the oil to money
as rapidly as possible, ali lead to

the use of this uneconomical prac-

tice. The development of rational

conservation practices has closely

Followed the expansion of our
knowledge of reservoir perform-
ance.

Research on the flow of fluids in

reservoirs was well under way by
1930. The area of reservoir engi-

neering has extended greatly since

that time and has been the most
important factor in bringing about
better practices. The application

of modera reservoir practices has

resulted in greater recovery, lower

gas-oil ratios, longer flowing life,

and lower lifting costs, as well as

greater conservation.

The increase in knowledge of

reservoir behaviour and in the

properties of reservoir fluids has
also brought about other practices

which lead to greater recovery.

These include rational applica-

tion of waterflooding, repressur-

ing, pressure maintenance both
through gas and water return to

the reservoir, hydraulic fracturing

of the reservoir rocks, and in situ

combustion.

Transportation

Pipe lines and tankers, in early

use in the history of the petro-

leum industry, continue to be the

important means of petroleum
transportation. The past quarter

century has seen much attention

being given to the transportation

of products. Perhaps the most at-

tention has been given to the
automatic operation of pumping
stations and in the automatic
metering and control of the prod-
uct at the delivery point.

The natural-gas industry has
shown a tremendous growth since

1930. The development of high-

yield-strength thin-walled pipe has
made it possible to transport the

gas economically.

The transportation of crude
shows little general change, except

For the introduction of automatic
operation. The transportation of

refinery products has expanded
greatly during recent years. The
bandling of a variety of products
in a line has necessitated develop-
ing techniques for identifying the

products en route. Radio-active
techniques have been successful

for this purpose.

The Inter-Provincial-Lakehead
crude line from Edmonton, Al-

berta to Sarnia, Ontário, is a re-

cent installation which illustrates

some of the problems of modera
crude trunk lines. This line is

1765 miles long, the world's long-

est. Oil can be transported from
Edmonton to Sarnia at a cost of

64 cents per barrei. The 645-mile

Lakehead portion is 30-in. diam.,

and cost $74,000,000. It involved

laying two 20-in. 21,000-ft.-long

lines under the Straits of Mac-
kinac at depths as great as 230

ft. below the surface. It requires a

total of 2,800,000 bbl. of oil just

to fill this 645-mile section.

Refining

The developments in- refining in-

clude processes to give greater

gasoline yields, lower costs, auto-

matic operation, and generally im-

proved products. The petrochemi-

cal industry—an extension of re-

fining—is just in its infancy.

Cracking was first used to give

an increase in gasoline yield. As

demand for gasoline increased,

more attention has been given to

processing techniques which would
give better utilization to the

crude. These processes are quite

complex and in general utilize a

catalyst. They operate at high

pressures and temperatures, i.e.

pressures up to about 800 psi and
temperatures as high as 1000 F.

The use of fluidized catalytic

beds represents a significant de-

velopment. This makes it possible

to replace batch processing with
continuous-flow processes. The
batch or cyclic processes also have
been improved through introduc-

tion of controls, and through com-
bination with other processes to

reduce intermediate storage and
beat losses.

Distribution

The markets for petroleum
products present a continually

changing pattern. Gasoline con-
tinues to be a major one, account-
ing for about half the demand.
Use of petroleum products for fuel

purposes has been on the increase.

In 1954 there were 7,600,000
homes using oil burners and 22,-

000,000 natural-gas customers. A
total of 58,100,000 motor vehicles,

together with 4,700,000 tractors

were using petroleum products.
The number of railroad diesels

had increased to 23,700 by the
end of 1954. The supplying of

diesel and fuel oil for marine uses,

use of fuel oil and gas for indus-

trial plants, and supplying of road
oils represent other large uses. The
delivery, storage, and marketing
of these products involves many
engineering problems.

The Mechanical Engineer's Role

The problems of the various

phases of the petroleum industry
with which the mechanical engi-

neer is associated require the ap-

plication of the principies, tech-

niques, and information from
essentially ali the áreas of applied

science. Drilling, production,

transportation, and refining oper-

ating groups ali need information

from such áreas as mechanics, ap-
plied elasticity, fluid mechanics,
heat transfer, thermodynamics,
machine design, automatic control,

servomechanisms, electronics, elec-

t r i c a 1 design, chemical-process

design, instrumentation, s o i 1

mechanics, structural design, met-
tallography, and corrosion.
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BUILDING TOMORROWS MANAGEMENT
by Nathanel Stewart, Director Management Development Program, Government

Employees Insurance Company. In Duris Review and Modem Industry,

January 1956.

Executive talent is not a eom-
modity one can find in profusion on
the open market, and an operating

company in need of it faces a major
problem. One answer is to develop
abilities available in the organ-
ization.

The search for and development
of executive talent should begin

within a company's own ranks. The
program is based on the following

essentials :

—

(1) Monthly series of case studies,

discussions and presentations at

dinner sections of the executive

group.

(2) Top management 's genuine in-

terest in looking over personnel

for potential executives.

(3) Participation of sénior officers in

the operating management team

If experience with the multi-grade

type of oil designation does not
clarify its use, it may be wise to con-

sider changing the viscosity clas-

sification into terms more generally

understood by the car owner and
service station attendant.

One way to do it would be to

designate oil viscosity characteristics

by two temperatures: the lowest

expected temperature at which a

start is desired and the temperature
setting of the water thermostat in

the cooling system. Both of these

The Engineer, in the January
6th, 1956 issue, gives in retro-

spect a summary of progress for

the year under the following gen-

eral headings: — Aeronautics,

atomic energy, civil engineering,

continental engineering, electrical

engineering, national boat show,
naval construction, ports engineer-

ing, Royai Navy, shipbuilding and
marine engineering and turbine

airliners.

Additional articles are included

and other staff groups where
problems are identified and
solved.

(4) Development of a valuable ex-

ecutive^ library.

(5) Emphasis on the man's capacity

to perform as a company ofEcial

in daily administration of his

division.

(6) The acid test will be not what
the company can do for these

potential administrators but
what they can ... do for them-
selves, through conscious and
deliberate self development and
self education in the art and
science of management. This
investment in the development
of its younger executives and
managers will pay off as it

enters the periods of transition

and expansion.

temperatures the car owner has.

The advantage of this system is

that whenever automotive en-

gineering or petroleum technology
or both improve their products, the

new oils could easily be fitted into

the designation system. Car owners
and service station attendants would
have no need to learn a new system.
For complete paper (in multilith

form) on which this abridgment is

based, write SAE Special Publica-
tions. Price: 35c to members, 60c to

non-members.

on "Power from Niagara Falis,"

and "American Water Power
Schemes in 1955". Sixteen art

plates illustrate the various sub-

jects covered, as well as steam
and diesel electric locomotives,

automobile engineering, water-sup-

ply schemes, collieries, United
States gas turbines, bucket ex-

cavators for a German lignite

mine, and U.S. machine tool auto-

mation.

An editorial entitled "Retro-

spect," deals in a general way with
railway plans, road construction,

nuclear energy, automation, edu-
cation, economics and labour.

The following issue, dated Janu-
ary 13th, 1956, gives a summary
of progress in unification of stand-

ards, British Railways, coal, con-

tinental engineering II, electrical

engineering II, gas turbines I, and
generating plant commissioned by
the C.E.A.

URANIUM IN CANADA-1955
Canadian Mining Journal,

v. 77, n. 2, February 1956, p. 81/82.

The estimated Canadian pro-

duction for 1955 has now been
valued at the Dominion Bureau
of Statistics at $23,000,000, com-
pared with $26,467,574 for 1954.

This figure carne as a surprise to

most people who had been led to

expect something in the order of

$40 million to $48 million. These
higher estimates were based on the

increased capacity of the Beaver-
lodge mill from 400 to 700 tons

per day, and on the new produc-
tion from the Gunnar and the

Pronto mines which started up at

the end of August.
The discrepancy however arises

from the closing down of the Port
Hope Refinery for a period of sev-

era! months for the purpose of

extending and improving the pro-

cess. Since mine production figures

are still on the secret list, calcula-

tions of uranium production are

made at the smelter levei which
means the value of shipments of

uranium products from the Port
Hope Refinery. Thus with the re-

finery closed down, there was a

considerable gap between mine
production and smelter output.

1955 was a significant one in

many respects for the metal which
first rose to prominence as the

powerful force behind the atomic
bomb and which subsequently be-

came the quest of every prospec-

tor and would-be-prospector, and
caused unprecedented speculation

on the stock markets. The govern-
ment set a definite time limit up
to which it would purchase uran-

ium in an acceptable concentrate

as agent for the U.S. Atomic
Energy Commission, the ultimate

buyer of our concentrates, by giv-

ing a deadline of March 31, 1956,

for the signing of ali purchase con-

NEW VISCOSITY CLASSIFICATION
by William S. James, Research Consultant, in ASE Journal v. 64, n. 1,

January 1956, p. 55.

ENGINEERING PROGRESS IN BRITAIN 1955

The Engineer, v. 201, n. 5215, January 6, 1956.
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tracts at a premium above the

regular price schedule; by insisting

on reasonable assurance that pro-

duction commence not later than

April 1, 1957; and by stipulating

that ali deliveries are to be made
before March 31, 1962. Provided

that a concentrate has a minimum
uranium content of 10 per cent by
weight, it will qualify for purchase

by the Government, through

Eldorado Mining and Refining

(1944) Limited, in accordance

with the sliding scale of prices up
to a maximum of $6.00 per pound
of uranium until the deadline of

March 31, 1962. In addition, a de-

velopment allowance of $1.25 per

pound is allowed during the first

three years of production. To
qualify for a special premium
price, each contract, subject to the

above-mentioned time limits, is

negotiated on its own.

The end of the year saw a

letting-up of the intense prospect-

ing and staking activity which

followed the original discoveries in

the Beaverlodge, Blind River,

Bancroft and other districts. De-
velopments may best be described

in terms of new sales contracts to

which Eldorado committed itself.

During 1954 a contract was signed

with Gunnar Mines for the deliv-

ery of concentrates to the valuc

of $76,950,000 and another with

Pronto Uranium for the amount
of $55,000,000 making a total of

almost $132 million. The first units

of both the 1,250 ton mill of

Gunnar and the 1,500 ton mill of

Pronto started production in Au-
gust and were to be brought up to

full capacity early in the next year.

In 1955 three separate contracts

were negotiated amounting to

slightly over $425 million. These
were for $270,000,000 with Algom
Uranium, $182,250,000 with Con-
solidated Denison, and $38,805,000

with Bicroft Uranium. Algom's
two 3,000-ton mills are scheduled
for completion by mid-1956 and
the beginning of 1957; the large

5,700-ton plant at Consolidated
Denison should be in production

by the middle of 1957; and the

1000-ton mill of Bicroft is being

constructed to be ready by the end
of 1956. In addition to these

plants, the Beaverlodge operation

of Eldorado is being expanded to

handle 2000 tons per day by 1957.

Shortly after the end of the year
Faraday also received a contract

for $29,754,800 and is preparing
for a 750-ton operation. Extensive
exploration both by diamond drill-

ing and by underground was car-

ried on by a large number of other

companies in an effort to meet the

deadline, and there appears little

doubt but that a number of these

will also qualify either individual-

ly, or by groups. Custom mills

would solve the problem for mines
having insufficient tonnage to war-
rant individual milling plants of

their own, and at least one of these

in the Beaverlodge area is being

planned.

• • •

POROUS SOLUTION
Flight—and Aircraft Engineer, n. 2452,

v. 69, Friday, 20 January, 1956, p. 68.

Aircraft which "perspire" may
prove to be the answer to heating
problems at supersonic speed, ac-

cording to Mr. GE. Pappas, chief

of aerodynamics and thermody-
namics at the Republic Aviation
Corporation. Mr. Pappas said in

New York recently that he believed

that within two years aircraft could
by fiying at a Mach number of 4 at

50,000 .ft., under which conditions

the airframe surfaces would heat to

900 deg. F. in not much more than
a minute's flying time. For such
speeds, he said, new metais would be
used—and so might "transpiration."

For example, water could be forced

out through pores in the skin, being
emitted as steam and carrying off a
good deal of the heat. Mr. Pappas
added that aircraft flying at 100,000
ft. at a Mach number of 10 could
become a reality in five years if

appropriate structural materiais

and power plants were developed.
Temperatures at such speeds would
be about 3,000 deg F, and flight

could last no longer than five

minutes because of fuel and temper-
ature limitations.

TRANSISTOR CHARACTER-
ISTICS FOR CIRCUIT

DESIGNERS
by Seymour Schwartz, Electronics,

v. 29, n. 1, January 1956, p. 161

Successful transistor circuit de-

sign requires not only familiarity

with transistor equivalent circuits

and characteristic curves but also

an understanding of the behaviour
of the parameters describing the

transistor and the variation of

these parameters with bias and
temperature.

Tables I to VI have been com-
piled as a systematic presentation

of data necessary for transistor cir-

cuit design. Tables indicate physi-

cal properties, maximum electrical

ratings, small-signal low-frequency

parameters and average character-

stics for grounded-base, grounded-
emitter, grounded-collector and
switching circuits for 218 transis-

tor types: 106 junction triodes, 46
high-frequency triodes, 6 tetrodes,

23 high-power units, 25 point-

contact and 12 phototransistors.

The characteristics peculiar to

the high-power transistor are the

lower values of input resistance,

output resistance and a, resulting

from the higher values of bias cur-

rents employed. Bias stability

techniques are used to minimize
the effect of runaway due to self-

heating of the collector.

DIFFERENTIAL ANNEALING
by G. A. Maeder, Aluminum Laboratories
Ltd., Banbury, Oxfordshire,

in Eng.neering v. 181, n. 4694, January 13th,

1956, p. 48.

The author shows theoretically

that a deep-drawing "circle" (i.e. a
sheet-metal disc prepared for deep
drawing) in which the temper varies

radially in a controlled manner can
be cupped and redrawn to a sub-
stantially greater extent than a
uniform circle and that the resulting

product is more satisfactory. The
effect of variation in temper across

the blank is examined in detail. A
differential-annealing machine is

described which has enabled the
theory to be confirmed by the
production of shells with 60 per
cent cupping reductions.

Any shape of blank can be differ-

entially annealed, if a suitable an-
nealing apparatus can be developed"
In fact, to anneal only the four

corners of a rectangular blank does
not present any great difficulties.

For a heat-treatable metal, the
inverse process is feasible, namely,
to commence from a soft blank and
heat-treat the centre portion only.

No theoretical super-deep drawing
alloy, however refined, can ever
give the advantages of differential

annealing because, for a circle of

even temper, the drawing ratio

cannot be exceeded, in fact it is

necessary to keep well below it to

allow for friction and bending.
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The 70th Animal General Meeting

Sheraton-Mt. Royai Hotel, Montreal, May 23-25

A Review of the Main Proceedings and Events

The Annual General Meeting"The best meeting ever held in

the history of the Institute" was
the opinion of at least one sénior

member. Certainly foremost in

quantity, with a highest-ever regis-

tration of nearly 1,700 delegates

and visitors, the 70th Annual
Meeting lacked nothing in the

quality of the proceedings. That
the gathering in Montreal during

the week ending 26th May was an
outstanding success was also the

general opinion of those who took

part in the extensive program of

business, technieal, and social

affairs. Even the unseasonably

cold weather was fair enough not

to mar the occasion.

The record attendance was
macle up not only of members of

the Institute from ali the Cana-
dian territories, but was augment-
ed by the Welcome presence of

members of the American Society

of Mechanical Engineers and the

American Rocket Society, both

of which bodies were actively

associated with the meeting, as

well as by representatives of engi-

neering institutions in Britain

and France.

The general proceedings are

recorded here, and more detailéd

reports of individual events will

be given in subsequent issues of

the Engineering Journal.

On the morning of 23rd May,
the Annual General Meeting got

under way at 10.30 a.m. to open
the business program.

The president, Dr. R. E. Heartz,

was in the chair and the meeting
proceeded smoothly through the

agenda, which included the an-

nouncement of honorary member-
ship, the awards of honours, prizes,

and medals, the reports of council.

finance committee, and treasurer,

reports of other committees and
the branches, a report on pro-

gress towards confederation, and
the election of new officers.

The medal and prize awards are

only summarized here, but further

biographical details and a pic-

torial record of the presentations

will be published later.

Honours, Awards and Medals

Honorary Membership— C. E.

Davies, New York, N.Y.; A. R.
Decary, Quebec, Que.; F. W. Gray,
Victoria, B.C.; J. A. McCrory,
Montreal, Que.; H. W. McKièl,
Sackville, N.B.

Julian C. Smith Medals—Maj.-

Gen. Howard Kennedy, Ottawa,
Ont.; Adrien Pouliot, Quebec, Que.

Duggan Medal and Prize— J.

Dubuc, T. A. Monti, G. F. Welter
(joint authors) Montreal, Que.

Leonard Medal—F. R. Joubin,

Toronto, Ont.

Plummer Medal — M. Katz.
Ottawa, Ont.

Ross Medal—G. W. Holbrook,
Kingston, Ont.

John Galbraith Prize — H. J.

Saaltink, Niagara Falis, Ont.

Phelps Johnson Prize — R. R.
Real, Montreal, Que.

Election of Officers

The newly elected officers of the

Institute were announced by the

general secretary. and those pres-

ent were introduced to the meet-
ing. The induction of the new
president and officers was to take

place at the annual banquet.

President—V. A. McKillop, Lon-
don, Ont.

Vice-Presidents — H. R. S i 1 1 s,

Peterborough. Ont.; G. M. Dick.

Sherbrooke, Que.: H. W. L.

Doane, Halifax, N.S.
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Councillors—Listed below are the

names of the councillors and
the Branches they represent.

E. L. Hartley
H.L. Roblin
J. M. Campbell
W.A.Smith
J. B. Mantle
R.T.Harland
D.C. Holgate
G.G.M.Eastwood
H. C. Bates
Ii.C Sentance
Wm. R. Roberts
Paul E. Buss
W. M. Huggins
A. J. Bonney
R. ¥. Legget
John M. Hawkes
Roger Brais

C.E.Frost
H. A. Mullins
C. H. Boisvert
R.C.Eddy
M. F. K.Leighton
D. J. MacNeil
( ). Nelson Mann
J. R. Wallace
R. A. McGeachy

Vaneouver
Edmonton
Lethbridge
Calgary
Saskatehewan
Winnipeg
Sault Ste. Marie
North East. Ontário
Huronia
Hamilton
Kitehener
Niagara Península
Toronto
Peterborough
Ottawa
Cornwall
Montreal
Montreal
Montreal
Quebec
North. New Brunswick
Moncton
North. Nova Scotia

Halifax
Cape Breton
Sarnia

the retiring president and mem-
bers of council in appreciation of

the work they had done for the

Institute during their term of

office. The motion was second-

ed by Dr. D. M. Stephens, and a

personal note of appreciation was
added by Dr. H. W. McKiel, the

sénior past-president at the meet-

ing.

Confederation

Dr. I. R. Tait outlined the pro-

gress of the work that had been

done by the Institute and Dom-
inion Council committees on Con-

federation. A full joint report had
been prepared, dealing with the

maior issues involved. This report

had been circulated to ali mem-
bers of council for study and had

been discussed in detail at the

meeting of council on 22nd May.
As a result, the report had been

approved in principie both by
council and by the branch officers:

Dr. Tait explained that the next

step was for the report to be con-

sidered at the meeting of the

Dominion Council on 30th May.
A motion from the floor en-

dorsed the action taken by coun-

cil on the issue of Confederation.

Vote of Thanks to Retiring Officers

Dr. I. P. Macnab moved that

a vote of thanks be accorded to

The Professional Meeting

The Annual General Meeting
was followed by a well-attended

luncheon at which Dr. Heartz,

the retiring president, spoke on

the future of the Institute. His

address will be found on page 792

of this issue.

After the luncheon the Profes-

sional meeting got under way with

the first of a fine program of tech-

nical papers, which continued

through the next two days. In ali

there were thirty-one technical

papers and three panei discussions

covering a wide range of interest-

ing and timely subjects. The pro-

fessional societies already men-
tionecl as being associated with
this meeting— the American So-

ciety of Mechanical Engineers and
the American Rocket Society—
contributed to the program of

papers, as did two visitors from
the United Kingdom.

The interest aroused by the

subjects covered was shown by
the generally good attendance at

technical sessions, and many ani-

mated discussions had to be clos-

ed to keep within the program
schedule. Some of the papers
have already appeared in the

Journal; the remainder will be

published in later issues and it is

hoped that further discussion will

be fortheoming to round off the

subjects. Except for minor details,

the program of papers and paneis

followed that published on pp.
437-440 of the April issue.

To complete a successful open-

ing day of the professional meet-

ing, there was a particularly en-

joyable gesture by the City of

Montreal in the form of :a buffet

supper at the Chalet on Mount
Royai. His Worship, Mayor Jean
Drapeau welcomed a large gather-

ing of delegates and ladies, who
spent a delightful evening over-

looking the welcoming city and
even a part of the St. Lawrence
Seaway development that had
been discussed that afternoon.

Other Activities

On the following day, Thurs-

day, the afternoon was devoted

to a most interesting visit to the

Cartierville plant of Canadair
Limited, where some 600 members
and other visitors were shown
many of the latest developments
and techniques involved in Can-
ada's air defence program. The
developments went beyond the

phases of design and production

—far and fast, too, in the form

of an exhilarating air display put

on by Canadair and elements of

Air Defence Command of the

Royai Canadian Air Force. Sin-

cere thanks are due to J. G. Not-
man, m.e.i.c, president of Cana-
dair Limited, and to his staff, who
made this visit possible and pro-

vided an outstanding and memor-
able event.

The conclusion of this visit and
air show was by no means the

end of the day's activities. The

Dr. I. R. Tait reports to the annual general meeting on the progress made by the joint committee on Confederation.
Also present, from the left, are: V. A. McKillop, president-elect; R. L. Dunsmore, chairman, finance committee; B. G.
Ballard, retiring vice-president; R. E. Heartz, retiring president; L. Austin Wright, general secretary; Miss M. McLaren,

E.I.C. headquarters; M. A. Montgomery, vice-president; and J. O. Martineau, retiring vice-president.
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The Students' Conference was a great success. The delegates seen here are, from the left: (front row) E. J. Korhonen,
Queen's University; M. A. Laughton, University of Toronto; J. F. Riel, Ecole Polytechnique; J. L. René, Lavai University;
L. J. Schneider, University of Alberta; G. M. Ranger, University of Ottawa; (standing) T. D. Rooke, University of
Manitoba; C. Day, University of British Columbia; D. E. McKercher (observer), P. M. Arsenault, McGill University;
D. J. McColm, University of New Brunswick; L. Morrison, University of Saskatchewan; K. L. Mclntyre (observer),

University of Toronto; D. E. Stothers, Royai Military College.

annual dinner of the Association

of Consulting Engineers of Can-
ada, at which the chairman was
J. G. Chenevert, m.e.i.c., was well

attended by many members and
visitors who were addressed by
Sir George H. Nelson, president

of the Institution of Eléctrica l

Engineers.

The júnior panei discussion

"What can a young engineer do
in developing professionally?" was
held on this evening, while other

members enjoyed an interesting

film show. Finally, there were
many who found time from ali

these activities to spend a sociable

hour or two visiting E.I.C. head-

quarters, where "open house" was
held, to meet friends and mem-
bers of the istaff.

On Friday a luncheon was held

under the auspices of ASME, at

which the chairman was G. Ross
Lord, chairman of the Ontário
section of that society. Those who
attended heard a vigorous address
by ASME president Dr. J. W.
Barker on international co-opera-

tion among engineers.

The President's Dinner

On the evening of 22nd May,
the president's annual dinner was
held and was a notable gathering

of past-presidents and other offi-

The E.I.C. Employment Department opened a special office in the hotel for the
convenience of members attending the meeting.

cers of the Institute together with
such distinguished visitors as

president Sir George H. Nelson
and general secretary K. Brasher
of the Institution of Electrical

Engineers, and Joseph W. Barker,

president of ASME, with Clar-

ence Davies, general secretary.

The president of the Institute,

Dr. Heartz, paid particular tri-

bute to the deans of engineering,

who were attending the special

conference on engineering educa-
tion. Every degree-granting Cana-
dian university was represented

at the dinner by its dean of engi-

neering, except for one who was
unavoidably absent because of

convocation ceremonies.

The president also presented

certificates of honorary member-
ship to John Armstrong and de
Gaspé Beaubien. who had been
elected the previous year but had
been unable to be present at the

1955 dinner.

In accordance with established

custom, ali past-presidents were

called upon in turn to contributo

their views and reminiscences to

the occasion, and those who spoke
were: F. P. Shearwood, H. W.
McKiel, C. J. Mackenzie. de

Gaspé Beaubien, L. F. Grant, J.

E. Armstrong, I. P. Macnab, J.

A. Vance, J. B. Stirling, Ross
Dobbin, and D. M. Stephens.

To conclude the occasion the

president-elect, V. A. McKillop,
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was introduced and made an in-

formal response.

The Special Conferences

Starting on 22nd May, other

important conferences and meet-
ings were held. It is hoped that

further reports of these, together

with photographs, will be includ-

ed in Iater issues.

These events included the an-

nual studenfs conference, branch
officers' conference, meetings of

council, and a unique gathering

of sénior engineering faculty mem-
bers, from every degree-granting

university in Canada, at a special

conference on engineering educa-
tion.

It is customary for the ASME-
EIC International Council to con-

vene during the annual meetings

of E.I.C. and ASME. A meeting
was held on 23rd May, and will

be reported later.

Council Meetings

At the council meeting on 22nd
May the outstanding item was the

discussion on Confederation. This
started at the morning session and
continued in the afternoon with
the branch officers' conference
present. The joint report of the

E.I.C. and Dominion Council
committees was adopted and ap-

proved in principie. A lot of use-

ful and instructive discussion took
place, and it was evident that the

whole subject is paramount in the
minds of a large body of the
E.I.C. membership. Dr. Tait.

chairman of the E.I.C. commit-

During the visit to Canadair Limited, J. G. Notman, M.E.I.C, president of the
company, is seen with Mrs. Notman, Lady Nelson, and Dr. R. E. Heartz.

tee, stressed the point that the

report submitted to council was a

joint one, and identical with that
to be presented to the meeting of

Dominion Council on 30th May.
The feeling of E.I.C. council

members present, in general, was
that the committee on Confedera-
tion had done an excellent job,

that their work should be en-

dorsed, and that they looked for-

ward to the further progressive

steps to be taken—possibly by a

joint committee of the E.I.C. and
the Dominion Council.

This opinion was extended at

the first meeting of the new coun-
cil, on 24th May, when the prin-

cipal item of business was the

adoption of a two-point motion
to the following effect: (a) that

Irving R. Tait be authorized to

proceed as the E.I.C. representa-

tive to the Dominion Council

meeting in Saskatoon, 30th May;
and (b) that council should take
further steps, as appropriate, to

participate with Dominion Coun-
cil in the formation of a joint

committee to develop further the

details of Confederation, if that is

Dominion Council's wish.

Some of the many members and ladies, who were the guests of the City of Montreal at a buffet supper, on the steps of
the Chalet, on Mount Royai. Mayor Jean Drapeau (left of centre) speaks to Mrs. C. G. Kingsmill; to his right are Mrs.

Heartz and Dr. R. E. Heartz.
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A section of the group who visited the Canadair plant watch an F-86 Sabre make
a slow pass overhead during the air show which was a highlight of the tour.

More details of the joint report

will be published later.

The Ladies' Program

The ladies represented a con-

siderable proportion of the record

attendance at the meeting and
they took part in many of the

funetions on the general program.
However, their prime interest

must have been in the excellent

ladies' program arranged so suc-

cessfully by Mrs. C. G. Kingsmill

and her able committee.

The Banquet and Dance

At the close of the technical

sessions on Friday afternoon, this

annual meeting was already as-

sured of a resounding success, but
the events of the evening, the

banquet, followed by the reception

and dance, undoubtedly formed a

climax that crowned the whole
program with distinetion. Cer-

tainly the gathering was distin-

guished, from the impressive ban-

quet head table through the rest

of the company present, and the

attendance was such that tables

overflowed from the huge bali

room into the foyer and balcony.

The winners of awards and
metlals were received with rea!

enthusiasm, and there could be

no doubt that the guest speaker,

Dr. David L. Thomson, of McGill
University, made a vivid and
favourable impression on his audi-

ence with his discourse on engi-

neering education from a univer-

sity viewpoint.

The new members of council

having been introduced, the pro-

C. G. Kingsmill, chairman of
and Mrs. Kingsmill, who led
be pleased with the progress

ceedings of the banquet closed

with the induction of the new
president, Vernon Archibald Mc-
Killop.

There followed an informal and
pleasant reception at which mem-
bers and guests were able to meet
President McKillop and Mrs. Mc-
Killop, the retiring president, R.
E. Heartz, and Mrs. Heartz, and
E. D. Gray-Donald, chairman
Montreal Branch, with Mrs. Gray-
Donald. For many of the banquet
guests, joined by numerous others

who arrived later, the day ended
happily to the music of the annual
dance.

The Seaway Tours

Though the events of Friday
evening formed the grand finale

of a memorable annual meeting,

there were many who took advan-
tage of the arrangements made on
the following day, 26th May, lo

visit the main works of the St.

Lawrence Seaway development.
Two tours were offered, one cover-

ing the developments in the

Montreal area, and the other

taking in the extensive projects

near C o r n w a 1 1 and Iroquois

(Ont.) and Massena (N.Y.) . Fur-
ther news of these tours should

make an interesting addition to

our regular reports on the seaway
and power developments.

The Meeting Arrangements

There are many factors which
go to make a meeting such as

the annual meeting committee,
the ladies' committee, seem to
of the meeting.
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this a success. However, it is cer-

tain that a special tribute must
be paid to the work of the annual

meeting committee under their

chairman C. G. Kingsmill. Every-
one realizes how untrue is the old

platitude about "everything ran

smoothly"; in a program of the

scope covered at this annual

meeting there must be many
snags and real problems. That
these diffieulties were ali resolved

with such satisfying results seems
to be the best witness to the

efforts of the committee and the

excellent liaison established with

the headquarters staff.

This annual meeting was international in scope and re-
presentation. Above, Dr. R. E. Heartz (left) greets his suc-
cessor as president of The Engineering Institute of Canada,
Dr. V. A. McKillop, while Sir George H. Nelson, president of
the Institution of Electrical Engineers, looks on. Left, Dr.

J. W. Barker, president, headed the attending members of the
American Society of Mechanical Engineers, while the Amer-
ican Rocket Society were represented by Rear-Admiral F. R.
Fnrth, seen (below left) with Air Vice-Marshal A. Ferrier.

Photographic Exhibition

An innovation at the 1956 annual

meeting was a photographic exhi-

bition to which Canadian industry

contributed a wide selection of

studies of engineering subjects.

Altogether, 135 photographs were
displayed and a ballot was held so

that members could express their

opinions of the exhibits.

On the results of this ballot,

certificates of merit will be awarded
to the contributors of the five photo-

graphs that aroused the greatest

interest.

The results of the ballot and
reproductions of the leading entries

will be published in a subsequent
issue of the Journal. A general view
of the exhibition is shown here.
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The Engineering Institute

What of the Future?

Address by Dr. R. E. Heartz, the

retiring President, at the Annual

Meeting luncheon, 23rd May, 1956

It has been my privilege to

have served The Engineering In-

stitute as its president. During
my term of office I have visited

37 branches from Newfoundland
to British Columbia, including

Whitehorse in the Yukon, confer-

red with executive committees,
addressed the engineering students

of 17 universities, attended ali 10

council meetings held in 6 eities

from Charlottetown to Winnipeg,
and spoken to several Rotary
Clubs and other organizations.

Two weeks were spent in Eng-
land visiting the Institutions of

Civil, Mechanical and Electrical

Engineers. Meetings of the Ameri-
can Societies were attended in

Boston, New York and Chicago.

In discharging my responsibil-

ities, I have travelled 32,600 miles,

attended some 250 meetings and
spent about 7 months of my term
of office on the work of the In-

stitute.

While such a schedule places a
heavy burden on the President,

it does give him an insight into

the problems, the activities and
the importance of the Institute,

which he could not favourably

obtain otherwise.

It has given me the opportun-

ity of observing the Institute in

action, of discussing its work with
its leaders throughout Canada,
and of conferring with engineer-

ing organizations in this and other
countries. The gracious hospital-

ity of the fine people I have met
and their keen interest in the

Institute have made lasting im-
pressions. It has been a thrilling

and rewarding experience.

International Relations

The Engineering Institute, in

addition to being a national body,
has valuable connections in other
countries through which mutual
interests are developed.

The Conference of Common-
wealth Engineering Institutions is

made up of three representatives

from the United Kingdom—The
Institutions of Civil, Mechanical
and Electrical Engineers, the lead-

ing Institutions in Austrália, New
Zealand, South Africa, índia,

Northern Rhodesia, and The
Engineering Institute of Canada.
The conference meets every four

years to discuss ways and means
of improving Communications be-

tween the parts of the Common-
wealth and the members of the

engineering profession. There is

also an exchange of speakers and
technical papers, some of which

are published in whole or in part

in The Engineering Journal.

The Institute also participates

in engineering projects of an inter-

national nature. For instance, in

collaboration with the British

Institution of Electrical Engineers

and the American Institute of

Electrical Engineers, the Institute

will take part in the inauguration

of the new Trans-Atlantic cable

next spring.

The Union of Pan-American
Engineering Societies (UPADI) is

made up of The Engineers' Joint

Council, in the United States, the

Engineering Institute of Canada,
and 18 separate engineering socie-

ties from different countries in

South America. Its meetings, held

every two years, are attended by
several members of The Engineer-

ing Institute. This is a splendid

médium by which to promote
better relations with the many
countries in South America. Also,

an organization of this kind should

be able to do a lot to assist the

developing of trade relations be-

tween Canada and the South
American countries.

The Engineers' Council for Pro-

fessional Development (ECPD)
is an organization made up of

eight major engineering institu-
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tions in North America, seven ín

the United States, and the eighth,

The Engineering Institute of Can-
ada. As you will deduce from its

title, the main purpose of this

organization is to promote profes-

sional development among engi-

neers. This is a powerful body,

doing work not previously at-

tempted by any other engineering

organization. Through ECPD,
The Engineering Institute has
made a vast number of friends

and, through them, has received

great help in many of the prob-

lems which we have had to face.

The International Association

For the Exchange of Students for

Technical Experience (IAESTE)
has as its object the exchange of

engineering students between na-

tions. Its membership is made up
of 22 nations, with one organiza-

tion in each country. The Engi-
neering Institute is the represen-

tative from Canada. Students are

exchanged in the year preceding
graduation and return to their

own countries to finish their

courses. Last year 5,200 students

were exchanged—50 carne to Can-
ada, 11 Canadians went abroad.
The organization finances itself,

and is entirely free from govern-
mental influence.

The close collaboration between
some of the American societies

and the Institute, over many
years, has been of mutual benefit

by way of exchange of views and
information, special rates for each
other's publications, and frequent
attendance at each other's meet-
ings. This 70th Annual Meeting
of the Institute in association

with The American Society of

Mechanical Engineers, the co-

operative agreement between
ASME and EIC, and our joint

participation at their conference
on engineering education at Pots-
dam, New York, and the pro-
posed next conference at London,
Ontário, this fali, are but further
indications of the valuable bene-
fits that accrue when men of good-
will get together.

The Institute also collaborates

with the National Committee of

The World Power Conference
(WPC), The International Elec-
trotechnical Commission (IEC)

,

The International Committee for

Scientific Management (CIOS)
and with many other organiza-
tions.

With the improved means of

communication and the inter-

weaving of the interests of na-

tions, the relations of one nation

to another have become increas-

ingly important. In this interna-

tional relations development, The
Engineering Institute can and
does perform an important part.

The work which is done by the

members of the Institute, with
the members of organizations in

other countries in the professional

field, must be a real influence in

establishing and maintaining the

desirable good relationships.

As an example of how our in-

terests overlap, let me remind you
that at this 70th Annual Meet-
ing we have with us sénior mem-
bers of seven engineering socie-

ties outside of Canada, five from
the United States, one from Eng-
land and one from France. The
presence of these distinguished

visitors will not only add colour

to our conference but, at the same
time, will do something towards
improving the relationships be-

tween our countries.

International Privileges

Another of the good things that

has come to the members of the
Institute by virtue of the Insti-

tute^ international connections, is

the privileges which are extended
to our members in almost any
country of the world when they
carry letters of introduction from
us to an offieer of the engineering

society in that country.

These international relations have
been fostered to a large extent by
the efforts of our general secretary.

I would recommend to those who
follow me that they make certain to

maintain these contacts. Only those
who have served as president can
fully appreciate the valuable work
the general secretary does, his

breadth of vision, and the great

volume of friends he has made for

the Institute throughout the world.

I feel you should also know that

the annual conference of university

students, which takes place just

before our annual meeting, and the

conference of deans of our degree-

granting engineering universities,

now in progress, are his original

ideas.

I would like to express my genuine
thanks to Dr. Wright and his entire

headquarters' staff, including Col-
onel Thompson, Colonel Grant, Mr.
Luke, and Miss McLaren for the
splendid assistance they have given
me during my term of office.

Institute Problems

In planning for the future, the
Institute will have to find answers
to many important problems. I

would like to comment briefly on
three of them.
The first problem is confedera-

tion, which was discussed by
Council yesterday and reported

on at your annual meeting this

morning. We are fortunate in

having the work in the hands of

such a highly competent commit-
tee. The joint report by the In-

stitute and Dominion Council
committees is an excellent indica-

tion of the close co-operation be-

tween these two groups. While
progress has been good, every

effort must be made to expedite

the remaining portion of the work.

From what the committees have
reported, it will be evident to you,

as it is to me, we have little need
for worry on this point. As stated

some time ago, I am hopeful of

the outcome.

The second problem is the re-

sult of our dynamic age and its

rapidly expanding technology. In

order to meet the situation, Coun-
cil appointed a committee on
technical operations, whose report

recommending a comprehensive
technical programme was approv-
ed yesterday. As many of you
know, technical divisions have been
in operation in some branches with
great success, and it is now pro-

posed to extend them across the

country. An assistant has been
added to the headquarters staff

to help in setting up these activ-

ities.

The success of this proposal is

vital to the interests of the In-

stitute. The committees appointed
by Council and by the branches
to arrange widely diversified pro-

grammes throughout Canada have
a great responsibility. The en-

thusiastic support of our members
will be essential for best results. A
great number of technical papers
will become available for the

Engineering Journal. In d u e

course it may be necessary to

publish transactions to take care

of them.

The third problem was pointed

up by the unveiling of the mem-
orial in Ottawa to Colonel By.
The whole project was so success-

ful, and the nationwide reaction

so favourable, that we now must
continue to honour engineers who
have made outstanding contribu-

tions to the development of Can-
ada. The Institute is presently

obtaining prices on the cost of

publishing (in book form) the

biographies of two famous engi-

neers, which I hope will be pub-
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lished under the auspices of the

Engineering Instituto. Here is a
golden opportunity to carry on
with the principie initiated at

Ottawa so that the people of Can-
ada may become familiar with the

leading part engineers have play-

ed, and will continue to play, in

the building of this Canada of

ours.

Education

Many of you will recall that

the theme of my talks across the
country was—the great need for

more and better engineers and
technicians, the lack of sufficient

facilities for their training and
the necessity of doing something
about it immediately.
The shortage of engineers is

now so evident that further refer-

ence to it is quite unnecessary,

but it is important to realize that

it is becoming increasingly worse,

in fact, there are signs that it is

beginning to affect our economy.
The desirability of establishing

technical institutes in Canada was
ably dealt with by Dr. C. R.
Young, a past-president of the
Institute, in a memorandum sub-

mitted to Council in 1944. There
is an urgent need for more tech-

nical institutes of the type recom-
mended by Dr. Young.
With the great demand for

more highly qualiíied engineers,

and with the possibility of those

seeking an education doubling in

number within the next decade,

the challenge is a formidable one
for the universities.

If our institutions of higher
learning are to carry out their

monumental task, they must have
substantially increased financial

support from governments, busi-

ness and industry, and individuais.

Anxious to do something con-

structive about the situation, the

Institute, at its own exptnse,

arranged a conference of the deans
and heads of departments of ali

degree-granting engineering uni-

versities, to be held in Montreal
before the start of our 70th

Annual Meeting to discuss engi-

neering education.

The Institute also presented a
brief on the problem to the Royai
Commission on Canada's Eco-
nomic Prospects, which was very
favourably received.

Demands for copies of the brief

have come from various parts of

Canada and the United States.

The original 350 copies werc
quickly used up. Of the second
printing of 250 copies, only a few
remain.

The Institute is fully aware of

the urgency of the problem, and
is ready and willing to collaborate

with other individuais or organiza-

tions in any way that will assist

in alleviating the present situa-

tion.

Canada is being affected as sel-

dom before in history by foreign

competition. We must be able to

compete successfully in the mar-
kets of the world if we are to

maintain, and preferably improve,
our standard of living. Our abund-
ant resources, incidentally by no
means inexhaustible, as some
would have you think, should be
processed more and more within
our country. New products will

have to be developed and old ones
improved at an unprecedented
rate. The impacts of the appli-

c a t i o n s of scientific research

throughout the world may affect

our country considerably. Never
has there been greater need for

superbly trained scientists, engi-

neers, and technicians for the

continued and future welfare of

Canada.

The Future

Now that I face the termination

of my presidency, I have mixed
feelings. As explained earlier, the

post makes great demands upon
one, but I wouldn't have missed
the experience for anything. I am
reminded of a story that is both
old and widely distributed. I tell

it only to remind you of it be-

cause of its appropriateness to the

occasion.

The father of 15 children was
being interviewed on the merits

of large families. When asked how

he felt about the whole experi-

ence, he replied "I wouldn't take
a million dollars for any one of

the 15, but I wouldn't give you
a dollar for another one."
The presidency is a high office.

The opportunity it gives to serve

the profession is so great that no
one with any sense of responsibil-

ity could refuse it. And yet, at

the end of my term, as I look
back, I wonder how many of the
things I had in mind to do have
been done. How well have I

served the profession?

I don't suppose there has ever
been a president who, standing
where I stand now, has been satis-

fied with what he has accom-
plished. Thus it is that I realize,

that here, as in other places,

"Man's work is never done."
Perhaps there is more to the

presidency than just the day to

day details. Perhaps the greatest

contribution of ali is to pass along
to one's successor some of your
enthusiasm for the work of the
organization, some of your experi-

ence to aid him and some of the

inspiration that drove you so hard
so that he may carry on the

things you saw started, and see

many of his own brought to frui-

tion.

Don't leave it ali to the presi-

dent. No matter how good he
may be, he is helpless without
the support of the members. The
responsibility of his office, the

stirring challenge of the future are

yours as well as his.

What will this future hold for

the Institute? I see in it oppor-
tunities and problems that will tax

the best minds in the organization

but I see, also, new heights of

activity and new achievements
that will go on building new
standards of service on the foun-

dations laid by those who have
gone before.

The Institute is a great organ-

ization. It was founded by the

leaders of the profession, the

giants of their time, and it has
been blessed with the continuous
support of such persons. Already
it has done a work that lias made
it a distinguished asset to Canada,
but what is ahead will be even
brighter as it meets square on the

challenge of the future.

To every one of you I say if

you are interested in your coun-
try. if you are interested in the

welfare of your profession. stand
firnily back of the Institute. It

needs you—and you need it.

Annual Meeting Reports
In subsequent issues of The Engineering Journal,

reports and pictures of the principal meetings

and other functions will be published to com-
plete the record of a highly suecessful program.
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Notes of the Institute and Other Societies, Comments
and Correspondence, Elections and Transfers

So many times it has been said

that a person never really knows the

Institute until he has attended an
annual meeting. It is true that the

great, broad program of the Insti-

tute cannot be seen or appreciated

in any other way.
The 1956 meeting just completed

in Montreal must have impressed

many hundreds of people, some in

attendance and others who followed

it in the daily press. It is encourag-
ing from year to year to see the pro-

gram improving in quality and
quantity, and the members turning

out in steadily increasing numbers
to participate in it.

This latest meeting as far as the

record or man's memory goes has
broken ali records. There were more
people present (1700 to 1800) to

hear more papers and paneis than
ever before. There were more repre-

sentatives of sister societies, more
gentlemen of the press, more ladies,

more excitement and more fun than
ever before. And of course there

were trials and tribulations for com-
mittee members and Headquarters
staff, but they were not out of pro-

portion to the other factors.

The Institute's Important Work

This meeting proved again and
with increased emphasis the im-
portance of the Institute and its

work, both nationally and interna-

tionally. One needs but to look at
the program to see the importance
of the subjects discussed and the
high calibre of the authors and
speakers to realize that the Institute

Bisser and Better
has a great work in hand — work of

real significance to the profession

and to Canada. The members of the
profession through the Institute are

indeed accepting their responsibil-

ities towards the development of

the profession and of the people as-

sociated with it.

Probably nothing ever done pre-

viously by the Institute has had as
great a significance as the conference
on engineering education. To this

conference were invited the deans
and three members of the staff of

every engineering degree-granting

university in Canada. In fact, there

were additional staff members pre-

sent as observers. The Institute paid
the entire cost of the conference.

The deans have reported a most
successful two days of meetings.
There were about sixty in attend-
ance. There has never been such a
meeting before. A report in some
detail will appear in a later issue

of The Engineering Journal.

Sister Societies Participate

The Institute was fortunate and
happy to have so many representa-

tives from other societies. The
American Society of Mechanical
Engineers and the American Rocket
Society were joint participants in

the technical program. The Institu-

tion of Mechanical Engineers and
the British Institute of Manage-
ment also were represented by mem-
bers participating in the program.
As well, there were the presidents of

the Institution of Electrical Engi-
neers, the American Society of Me-
chanical Engineers, the American
Institute of Electrical Engineers, the
Engineers' Council for Professional

Development and a representative
of the Société des Ingénieurs Civils

de France. It was a great meeting.
Not only did it make a worthwhile
contribution to the professional life

of Canada, but it pointed up the
usefulness and adaptability of the
Institute itself. Such a showing
puts further obligation on the offi-

cers of the Institute to forge ahead
with Canada but also it gives the
encouragement to accept the chal-

lenge.

"On the past we build the future"
and so on to Banff in June, 1957, for

more achievement and for more
development of the profession.

Cover Picture
A touch of humour and a tribute to a well-made automobile was

added to the 70th annual meeting when Mayor Jean Drapeau and
Dr. and Mrs. R. E. Heartz of Montreal arrived at the Mount Royai
Chalet in a 1911 Cadillac. The City of Montreal was the host at a
buffet supper in the Chalet where over 800 guests were welcomed by
the mayor. C.P.R. Photogmph
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Animal Meeting Eating our Seed Grain

1960

At the April meeting of the
Council of the Institute an invi-

tation was received from the Win-
nipeg branch inviting Council to

hold the annual meeting of the

Institute in that city in 1959 or

1960.

In view of the fact that the 1957
meeting is to be in Banff, Council
felt that another meeting in the
West should not take place until

1960. Accordingly the invitation

was accepted for that date.

The record shows that the Insti-

tute has met twice in Winnipeg

—

once in 1921 and then again in

1945. Both meetings were out-

standing successes and anyone who
attended either one of them will

be delighted to know that another
one will be forthcoming shortly.

From a recent issue of the mag-
azine Flight, we see that the

British Government is proposing
to do something drastic about the

shortage of engineers and techni-

cians. The leading editorial in

Flight contains several interesting

passages. Those which relate to
facts rather than to cpinions are

these:

"The immediate objectives of

the Governmenfs five-year plan
for technical education, disclosed

in a White Paper last week, are to

increase by 50 per cent the output
of students from advanced courses

at technical colleges ; to double the

numbers released by employers for

part-time day courses; and to

spend some £l00m on new build-

ings and equipment. The main
avenue of advance to the highest

qualifications will be 'sandwich'

courses of alternating theory and
practice; and most fuil-time and
sandwich courses are to be concen-

trated in colleges of advanced
technology.

"Much space in the White Paper
is devoted to the task of 'selling'

technical education — to parents,

teachers, employers, trade unions
and the general public, ali of whom
are urged in the national interest

to support the Governmenfs plan.

A major factor if the plan is to

be a success is the attitude of in-

dividual employers; the provision

of facilities for any young man
or woman to continue to advanced

In the light of today's shortage

of engineers and scientfsts it is dis-

turbing to realize that there are

many instances of industry taking

away from the universities, people

who have had an important part in

training engineers and scientists.

Recently an advertisement ap-
peared in "The B.C. Teacher",
which illustrates the point excel-

lently. The advertisemcnt is repro-

duced herewith.

Opportunities for Science Teachers

Young men science teachers will find

interesting opportunities in the phar-
maceutical field where scientific knowl-
edge, coupled with teaching ability, a're

prime requisites.

A well known ethical pharmaceutical
house, expanding its business, is now
offering stimulating work in the presen-
tation of new developments to the
Medicai Profession.

training is only one aspect of the

complete and imaginative ap-
proach to the problem that is re-

quired.

"The employer's responsibility

to youth is three-fold. Firstly, the
practical training offered at a
firm's own factory should be an
effective apprenticeship, be it full,

sandwich, or short - period. It

should not be the casual and frus-

trating semivacuum experienced
by so many in the past.

"Secondly, the firm's attitude to-

wards day-release, sandwich and
full-time advanced courses at col-

leges and universities should be an
enlightened one. The firm's own
short-term interest should not
over-ride the line of best develop-
ment for the individual concerned.

"Thirdly, the student techni-

cian's endeavours in achieving a

sound education should be
matched by honesty and integrity

of purpose on the part of the em-
ployer after training is completed.
Firms may need to be reminded
that it is for them to give students

good reason to join and stay with
their particular organizations."

While the editorial in Flight is

directed principally to the aircraft

industry, nevertheless it has much
of a general interest. Until a copy
of the White Paper itself is re-

ceived at the Institute, it is

thought the information disclosed

in this editorial will be of interest

to Canadians.

It is interesting to note that the

organization refers to itself as an
"ethical" organization. There are

some people who might think the

adjective was not appropriate un-
der these conditions.

It is inevitable that this compe-
tition between industry and edu-
cation will exist, when it is remem-
bered that the salaries paid at uni-

versities are so much lower than
those offered by industry. Never-
theless, industry should be wise

enough to see that their needs in

the future can never be met if they
continue to take out the teachers

who are solely responsible for pro-

ducing the crop year after year.

Teachers Going Into Industry

The president and general secre-

tary of the Institute were enter-

tained at lunch by the president of

one of the western universities

during the visit there last Novem-
ber. During the course of the
luncheon the president of the uni-

versity stated that during the year
they had lost eight of their sénior

instructors. Six out of the eight

were going into industry and only

two to other educational institu-

tions. It is hardly necessary to ex-

plain that this was a serious blow
to a university that is trying so

hard to do a job of work commen-
surate with the demands and with

the opportunities.

A Dangerous Practice

Perhaps the cure for this suici-

dai practice is to have the teachers

paid better salaries. Certainly it

would not be fair to the teachers

to persuade industry never to ap-
proach them, but perhaps there

could be some reasonable com-
promise between these two ex-

tremes. There are some instances

where teachers have done better

for themselves and for others as

well once they got into industry.

On the other hand there are a
great many teachers now in Can-
adian universities whose presence
there is vital, not only to the num-
bers of engineers and scientists

turned out but to the quality as

well. Is it too much to hope that

the universities in one way or an-

other will find enough money to

pay these important people some-
thing like the salary they should

be earning, and at the same time

that industry will realize that its

own success in the future depends
upon these people remaining at the

universities?

British Plan for Technical Education
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Message from the President

cr
jLHE privilege of serving the members of The Engineering

Institute of Canada in the capacity of president is one for which I

am very grateful. The long reeord of the Institute in the service of

this eountry and, in fact, far beyond our borders is such that I can

only consider it a real honour to participate actively in this work.

The past presidents and officers have set an example in their

devotion to the interests of the Institute that will be an inspiration

to those who follow.

Whatever service the engineers of this eountry have been able

to render to their fellow eitizens in the past, it would appear that

there will be many more opportunities in the future. The respon-

sibility of the engineers for the welfare of the people was recognized

during the war, and with peace came a new understanding of the

reliance placed upon the work of the engineers by ali leveis of

society. This dependence has become so related to our every day

requirements that it is now the very basis of our way of life. Like-

wise, the experience and advice of engineers is essential for the wise

and orderly development of our natural resources. The engineer

himself, being one of those resources, should feel a special sense of

responsibility to see that his time and talents are used wisely.

When we are able to adopt such an attitude toward our work and

responsibility, we will then be thinking as engineers first, and as

members of this or that organization secondly.ThenConfederation

will be an accomplished fact.

V. A. McKillop, m.e
PRESIDENT
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At the 80-ft deep excavation for
the Iroquois lock at Iroquois
Point, Ontário, the contractor
will soon be placing concrete for
the structure. Here ships will

pass between the power pool or
seaway lake and the upper river
to enter the Thousand Islands
section of the seaway.

St. Lawrence Seaway

and Power Project

The Engineering Journal reviews the

progress of the St. Lawrence project.

Progress by Ontário Hydro

In general, the wet weather and
soft ground conditions during April

made construction work difficult.

Excavation for ali features of the
project at end of April totalled

approximately 10,700,000 cubic

yards.

Concrete placing in the north
end of the power-house continued
throughout the month of April on
an accelerated scale. A total of

67,300 cubic yards had been placed
in the "U" abutment sector and
the wing wall by the end of the
month.
On the diversion canal, now 25

per cent complete, the contractor

had reached rock at grade in the

closure structure area. This bottom
will be ready early in May for

concrete placing. The contractor

had commenced erection of a new
batching and mixing plant. This
new concrete plant was expected

to go into operation in May.
In preparation for the mile-long

diversion canal, the Cornwall
transformer station was dis-

mounted, and the contractor had
been excavating in the west end
of the canal near Robinson's

Creek. Meanwhile the new St.

Lawrence transformer station was
placed in service. It has taken over

the 44-kv. and 115-kv. loads for-

merly handled by the Comwall
transformer station.

With the return of spring wea-
ther, dredging operations had been
resumed at Chimney Island near
Prescott, where dredging was
about 12 per cent completed. The
Canadian Dredge and Dock Com-
pany's unit "Excelsior" had re-

sumed operations on the channel.

Meanwhile, at Galop Island, ex-

cavation was more than 25 per

cent complete. The contractor had

April progress and the start of

the crucial 1956 construction sea-

son were marked by the placement
of the first concrete in two addi-

tional projects of the power devel-

opment. April 17 was "Concrete
Placement Day" at Barnhart
power-house; at Massena intake

it was April 24. April was also

reached bedrock in the northwest
comer of the excavation and was
using the rock produced to build

the permanent training dike from
the island at the northwest end.

Excavation at Iroquois Point was
about 32 per cent completed.

Preparations were being made
with the return of favourable wea-
ther to commence work on the
Cornwall dike. The Commission's
highway and railway contractors

also were preparing for full-scale

resumption of work.
Bad weather and soft ground

conditions had hindered rehabilita-

tion work in ali áreas. It had been
hampering excavation for sewers
and water mains in ali four new
townsites. At Iroquois, the house
moving machines had been oper-

ated in a limited way, being sup-
ported on temporary timber run-

ways to travei over the soft

ground. A total of 123 houses had
been moved to the end of April.

Work was started in Morrisburg
on sewer and water máins. Mean-
while, this work was continuing in

new towns Nos. 1 and 2.

Employment had reached a total

of 2,800 men on 28 construction

contracts.

marked by a new high in employ-
ment. Excavation quantities had
passed the fourteen and one half

cubic yard mark, although excava-

tion for the structures was taper-

ing off as bedrock was exposed.

The structure of Iroquois dam
was taking shape as the concrete

piers rose from foundation and

Progress by NYSPA
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apron in the east section, with con-

crete in four piers placed to above
tail-water levei. Concrete in place

at the end of April totalled 34,000

cubic yards. Excavation of up-

stream dikes had increased the

total yardage to two and a half

million.

Concrete placement at Long
Sault dam was resumed on April

4 with 28,300 cubic yards being

placed during the month, bringing

the total in place to 60,000 cubic

yards. Concrete had been placed

to gate sill levei over nearly half

of the length of the dam. Excava-
tion for Cut "F" was 59 per cent

complete and erection of the cof-

ferdam "E" cableway towers was
in progress. Employment on this

contract had passed the one thou-

sand mark.

With rock excavation at its final

depth in sections of the Barnhart
power-house, concrete was being
placed more than 80 feet below
the river surface under two units

near the south end. Foim construc-

tion and installation of embedded
items as well as continued drilling,

grouting and other activities had
required substantial increase in

employment.

At the Massena íntake, the first

concrete was placed in April, some
64 feet below the water levei in

the canal. The structure is about
22 per cent complete.

Rock and earth excavation in

the Galop Island south channel
continued to progress, but a re-

sumption of dredging in the Chim-
ney Island area was delayed by a
labour dispute.

Access roads were 85 per cent

complete; land acquisition 100 per

cent complete; reservoir clearing

5 per cent complete; Barnhart
Island bridge 97 per cent complete
and dikes 20 per cent complete.

Surveys for the Barnhart-Platts-
burg transmission line were well

underway. Studies were being

made of docking faoilities near
Robinson Bay Lock for Alcoa.

The contract for channel exca-

vation at Point Three Points

—

Leishman's Point—Ogden Island

had been awarded. Bids were re-

ceived for the electrical work at

Barnhart Island power plant.

Preparation of engineering
drawings and specifications contin-

ued on schedule. Purchase orders

had been placed for accessory

equipment including load frequen-

cy control apparatus and station

lightning arresters. Employment
had reached a total of 3,290 men
on 26 construction contracts.

Progress by SLSA

To the end of April 1956, 32

construction contracts had been let

by SLSA for a total of over $80

million. The value of work com-
pleted was approximately $15 mil-

lion or 20 per cent of the work
awarded to date.

Construction was actively under

way in the Lachine section over

the whole 16-mile stretch from

deep water in Montreal harbour

to within a mile of Lake St. Louis.

This work is let in nine general

contracts amounting to a total of

$45 million, and includes the St.

Lambert and Côte Ste. Catherine
locks. In addition to the above nine

contracts, only three others are

required to complete the whole

Lachine section.

Here progress is well ahead of

schedule. One contract was fully

completed eight months before its

stipulated completion date. and ali

others, save one, are proceeding ac-

cording to schedule. This one has

been delayed because of high

water, but with normal conditions

again prevailing, it will catch up.

At the start of the second year

of construction the Lachine section

was roughly 10 per cent completed

by dollar value, with two and a

half years to go.

In the Lake St. Francis section

which extends for some 15 miles,

channels were being deepened by
dredging to a depth of 27 feet

where necessary. Here 30 per cent

of the channel excavation work
had been completed and work was
ahead of schedule.

The work to be done in the Sou-

langes section, nearer Montreal,

includes the construction of two
locks separated by a three-quar-

ter-mile intermediate pool. Also

required is the construction of

three lift bridges at the existing

railway and highway bridges

crossing the Beauharnois power
canal, which will be used for navi-

gation. No. 3 highway, which fol-

lows the shore of Lake St. Louis
will be carried under the lower lock

in a four-lane divided tunnel.

In this section a contract has

been awarded for the first stage

construction of the two locks which
includes the excavation for the

main highway diversion tunnel, the

cofferdam, and close to a million

yards of rock excavation for the

channel. Work is just getting under
way.
The award of two additional

contracts for the supply of con-

crete aggregates: one for the

supply and delivery of fine aggre-

gate to a railway siding at Côte
Ste. Catherine, is announced by
SLSA. This fine aggregate is to be
used for concrete in the Côte Ste.

Catherine lock. The other contract

covers the handling of sand from
the siding to the contractor's bin.

The contract for the supply of

the aggregate—185,000 tons f.o.b.

Long Sault dam, looking upstream at concrete construction in the
southeast retaining «ali.
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Progress by SLSDCrailroad cars, is valued at $397,750
and was awarded to Standard
Lime Company Limited. The con-
tract to handle the sand at the
lock site was awarded to Cana-
mont Construction Ltee., and
Canit Construction Ltd. in joint

venture, and is valued at $181,300.
Tenders have been called for the

excavation of the channel and the
construction of a dyke in the
Caughnawaga Indian Reservation,
Lachine section. This contract will

be the last one to be awarded for

excavation and dike purposes in

this section of the seaway.
The work consists of 1,200,000

cubic yards of common excava-
tion, 1,980,000 cubic ynrds of rock
excavation, and approximately
10,000 feet of dyke construction.
In addition, it includes clearing,

cofferdams, unwatering, handling
and disposal of surface drainage
and the disposal of materiais. The
work must be completed by Au-
gust 31, 1958.

New Bridge at Cornwall

Cost of a new bridge for the sea-
way across the St. Lawrence river

near Cornwall will probably be
shared by Canada and the United
States. A bridge now spans the
north river channel from the Can-
adian shore to Cornwall Island. A
second bridge spans the south
channel from this island to the
U.S. mainland. The two bridges
are owned by the New York Cen-
tral Railway which leases them
for motor traffic to the Cornwall
International Bridge Co. This
company also operates a highway
across the island.

Seaway shipping will use the
south channel instead of the north
channel. This calls for demolition
of the bridge over the south chan-
nel and its relocation across the

river at Polley's Gut. On May 3rd

a bill to amend the St. Lawrence
Seaway Act, to permit Canada's
Seaway Authority to build a new
international bridge at Cornwall,

was introduced in the House of

Commons, where it got third read-

ing and was sent to the Senate.

The New York Central will have
the right to use the new bridge.

However, there are rumors that

New York Central may abandon
their Cornwall-Ottawa line entire-

ly, now only used for freight ser-

vice since passenger traffic was
abandoned two years ago Nego-
tiations are reported under way
with the Ontário government re-

garding a possible purchase of the

right of way for a super-highway
between Cornwall and Ottawa.

A full year after the actual start

of earth moving on the American
side of the St. Lawrence at Robin-
son Bay lock, the hole was 95 per

cent completed at the end of

March, w h i 1 e excavation for

Grasse River lock was 88 per cent

done, with a further 300,000 yards
remaining. Despite spring thaws
and a week's strike by machine
operators, contractors on locks and
two canal excavation jobs had
moved three quarters of a million

yards for the month.
At the upper end of Long Sault

canal "The Gentlemen" big coal-

stripping dragline operated by
Badgett Mine Stripping Co., had
a completion score of 45 per cent.

On the mainland portion of the

10 mile overland canal Morrison
Knudsen-Kiewit showed a 9 per
cent completion. At the Robinson
Bay lock site the contractor had
started preparing the lock founda-
tions where rock was exposed.

With the award of contraets for

building the two locks at Robinson
Bay and Grasse River, the peak
of the engineering design period

has been passed. This effort has

New Type Ships Being Created

by Seaway

President Lionel Chevrier of

SLSA told members of the Society

of Naval Architects and Marine
Engineers, meeting in Montreal
May 3-4, that "The present Great
Lakes-St. Lawrence system has al-

ready given rise to distinctive

types of ships, each adapted to the

type of service it is designed for

within the limitations imposed by
the route or the part of a route to

be utilized, of which the laker-type

bulk-carriers of ore and grain, and
the canaller-type capable of nego-
tiating the present 14-foot canais

are the most familiar."

"The length and beam measure-
ments," explained the speaker,

"will be governed by the size of

the new locks, being built to the

same standards as those of the
Welland Ship Canal. The seaway
will accommodate vessels up to 765
feet long with beam measurements
of up to 75 feet. Draught will be
limited by the 27-foot depth of the
channels and would therefore be
some 25 feet."

The timeliness of the seaway in

the light of economic development
over the last 20 years was also

demanded the serviços oi inauy
engineers of specialized skill and
experience.

Underestimating on major
SLSDC contraets has resulted in

total spending for the current fis-

cal year exceeding estimates by
some $852,000. In addition,

NYSPA has decided that SLSDC
should pay some $20 million

for dredging in the International

Rapids Section. If the Seaway De-
velopment Corporation is charged
with this added fiscal burden, it

cannot operate within the $105
million limitation imposed by Con-
gress two years ago, as the $18
million cushion between estimated
spending and the legal limit is

being rapidly used up.

A dispute with the Coastguard
Service as to who should operate

navigation aids has been turned

over to Attorney General Brownell
for a decision. Both the Comptrol-
ler General and Budget Bureau
have ruled that the aids are

SLSDC responsibilities, but the

Coastguard has refused to accept

the rulings.

stressed by the speaker. "In what
I shall call the 'old days' it was
perhaps natural to look upon the

seaway project as a tremendous
shot in the arm to a sluggish econ-
omy greatly in need of some such
stimulant. Today, the patient is

in robust condition and growing
fast. None of our doctors in econ-
omics today would feel the need
to prescribe the seaway as a stimu-
lant; but they might well prescribe

it as a much needed relief from
growing pains," he concluded.

Cheap All-Water Rates May
Boost Lake Ports

A boost in business for Great
Lakes ports following completion
of the seaway was predicted by
Sydney A. Vincent, Consulting ar-

chitect, Newport News Shipbuild-

ing and Drydock Co. He was ad-
dressing a meeting of the Society

of Naval Architects and Marine
Engineers at Montreal on May 2.

The cost of moving a mixed cargo
from Detroit to Antwerp by wrtter,

stated Mr. Vincent, would be hall

the cost of moving the same cargo
from Detroit to Baltimore and
thence to Antwerp by sea.

The speaker's conclusions give

Shipping on the Seaway

800 June, 1956 THE ENGINEERING JOURNAL



Aeronautical Meetinginland ports like Toronto and
Hamilton a yardstick by which to

estimate the savings of shipping

direct to and from lake ports, in-

stead of moving cargo by rail to

Montreal and thence by water to

Europe. The study is one of few
on the comparative costs of ship-

ping from inland ports. It gives

a firm indication of the sort of

competition the port of Montreal
will meet in retaining its present

volume of ocean traffic.

Montreal port authorities have
maintained the cheaper cost of ali

water traffic to and from lake ports

via the seaway would be offset by
factors such as congestion of the

Welland canal, amount of overseas

traffic destined for unloading at

Montreal, and the relatively more
economical movement of grain and
major export cargo in lakers to

Montreal for trans-shipment over-

seas.

Toronto Area

Committee

The committee coordinating

technical activities of civil engineer

members in Toronto area of the
Engineering Institute, the Institu-

tion of Civil Engineers and the
American Society of Civil Engi-
neers, has concluded one year's

work. At an executive meeting of

the Joint Area Committee, as it is

named, two items were recorded in

the minutes which are of interest.

The membership list of the com-
mittee is now complete and con-
tains the names of ali known mem-
bers of the three parent bodies re-

siding in the area of Greater
Metropolitan Toronto. It was de-
cided to restrict the list to this

area, unless specific requests were
received from members residing

outside of it. Any member who has
accidentally been omitted from this

list, or who wishes to be included,

should contact Mr. B. Hardcastle,
c/o McColl Frontenac Oil Co. Ltd.,

8 Spadina Road, Toronto, (Tele-
phone Walnut 4-8711).

There will be an Open Night on
the program for the 1956-57 ses-

sion, for which original papers of
civil engineering interest are in-

vited from members of the Joint
Committee. The tentative date
selected for this meeting is April,

1957. Any member wishing to
present a paper on this occasion
should contact the secretary in

writing, outlining his paper briefly.

The Canadian Aeronautical In-

stitute held their third annual meet-
ing in Montreal, on May 4 and 5,

1956. For this meeting the C.A.I.

had arranged a program treating

aviation in its various aspects

—

propulsion, manufacturing, design,

aerodynamics, maintenance and
operations. The technical program
fulfilled the purpose of reviewing
Canadian aviation to date, to the

extent that one paper had to be
revised to avoid disclosing secrets

of Canada's latest supersonic

fighter. This was J. Morris' paper
on "Some Performance" Problems
Associated with a Mach 2 Fight-
er". The technical program was as

follows:

The Program

The Development of Rolls Royce
Propeller Turbine Engines, by D. P.
Huddie.

Choice of Design for an Advanced
Turbojet, by F. H. Keast.

Manipulation and Control of Titan-
ium, by L. B Gray.

Transition from Small to Large Air-
craft Manufacturing. by H. L. Mc-
Keown.
Machining Approach to Aircraft Pro-

duction, by H F. Young.

Design and Procurement of R.C.A.F.
Ground Handling Equipment, by F/L
B. D. Darling.

Lift and Thrust Creating Systems

—

Their Application to Short and Vertical
Takeoff Aircraft, by F. C. Phillips, and
K. Irbitis.

The Cornet 4; Design and Operational
Considerations, by R. E. Bishop and J.

Cunningham.

An Experimental Investigation of the
Effect of Surface Roughness on the
Drag of a Cone-Cylinder Model at a
Mach Number of 2.48. by Dr. J. H. T.
Wade.
Some Performance Problems Asso-

ciated with a Mach 2 Fighter, by J.

Morris.

Boundary-layer-induced Noise in the
Interior of Aircraft, by Dr. H. S. Ribner.

The Changing Aspect of Northern
Flying, R. N. Redmayne.

Airline Engineering Evaluation of

Transport Aircraft, by A. E. Ades.

Field Data Analysis; Some Tech-
niques Currently Being Developed in

the R.C.A.F., by S/L. J. E. Neelin and
B. Larmour.

McCurdy Award

R. D. Richmond, president of

the 1500-member Institute, who is

chief development engineer of

Canadair Limited, presided at a
business meeting, and at the an-
nual dinner.

The annual dinner provided the

occasion for the presentation of the

McCurdy Award for 1955 to J. H.
Parkin of the National Research
Council. The Hon. J. A. D. Mc-
Curdy for whom the award is

named, was there to make the
presentation to the Canadian
judged to have achieved most for

Canadian aviation during the past

year. Mr. McCurdy was the first

Canadian to fly a powered aircraft.

M. M. Hendrick Is Speaker

Air Vice-Marshal M. M. Hen-
drick, Air Member for Technical
Services, R.C.A.F., speaking at the
annual dinner, discussed the

R.C.A.F., which in the last three

years has become a jet air force

using planes which are now ali

Canadian-built.
He mentioned some of the

"tools" of the Air Force: the CF
100; the Sabre VI, used abroad,
the Silver Star jet trainer, and the
Pine Tree Warning Line, the elec-

tronic control network. With these
tools, he said, the Air Force has
created a fully operational fighting

machine.
He touched the subjects of

ground control and electronics, and
the technical complexity of air de-
fence and offence. The Air Force
is predominantly a technical ser-

vice, he said; one fifth of ali its

offlcer personnel are practising en-
gineers. An important technique
now is Operational Analysis or
Weapons System Analysis, a pro-
cedure which will be recognized by
engineers in industry.

The great problem facing the
military in the future is how auto-
matic to make the air defence
system, the air vice-marshal said.

But his opinion was that man will

still fly in the plane of tomorrow.
The new supersonic fighter now
under design and development in

Canada will carry two men to ex-
ercise judgment and to deal with
the unexpected. The guided missile
still must demonstrate its ability

to do ali the things promised of it.

Another challenging thought was
the possible increasing measure of
help from industry, not only to
fabricate air defence facilities and
overhaul them but to maintain
them. However this balance be-
tween service and civilian activi-

ties for defence may come out,

said AVM Hendrick, the fact re-

mains of course that there always
will be a partnership between the
Air Force and the industries which
support it.
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Canadian Pipeline Projects

A monthly review of the news and progress of the projects

for piping Alberta natural gas westward to Vancouver and
the Pacific states, and eastward to serve Canada's central

provinces.

Progress by Westcoast Transmission

In sharp contrast to the tangled
affairs of the Trans Canada pipe-

line project and the noise of battle

over its destinies in the House of

Commons in late April and early

May, Westcoast Transmission's
680-mile project to bring Canadian
gas to Pacific states was well away
to a good start on construction.

Westcoast Transmission con-

struction crews were already shift-

ing into high gear in April, with
nearly a third of the expected sum-
mer employment of 2,700 men al-

ready on the payrolls, clearing

right of way, building access roads

for delivering the pipe, and laying

pipe at river crossings. Delivery of

the first 3,000 tons was made at

Vancouver in February and March,
out of the 90,000-ton $lõ-million

order from Britain for the first 250
miles of pipeline. The balance of

the order is scheduled to arrive in

monthly lots of 6,000 tons.

Contracts had been awarded for

the entire 668 miles of line from
Peace River to Huntington at the

International Boundary. Dutton
Williams is building the northerly

110 miles from Taylor Flats in the

Peace River block to the Parsnip
River. Canadian Bechtel Limited
construction division is undertak-
ing the next 210 miles to just north

of Williams Lake; Conyes Con-
struction Corporation is building

from there to Merritt, while Man-
nix Limited is doing the balance

from Merritt to Huntington.
Franchises had been executed at

Penticton, Kelowna, Vernon and
Trail. Inland Natural Gas Com-
pany will build a lateral pipeline to

serve the Okanagan Valley, tapping
the main line at Savona. Other
short laterais will serve Prince

George, Quesnel, Williams Lake
and the surrounding districts.

A contract had been awarded for

construction of the $18 million

natural gas absorption plant near

Fort St. John, B.C. This plant

scheduled for completion in 1957,

is one of the first industrial oper-

ations in Northern B.C. connected

with the petroleum industry. The
plant is to be located on the north

bank of the Peace River near the

Alaska Highway bridge, and will

process the gas before it enters the
pipeline.

It is a three stage operation, in

which raw wet gas is scrubbed and
cleaned, liquid hydro carbons re-

moved and elemental sulphur pro-

duced. The 250 to 300 tons daily

of sulphur to be produced initially

will be more than sufficient for the
needs of the entire British Colum-
bia pulp and paper industry. The
plant may be the forerunner of

many new chemical industries for

British Columbia.
As well as the sulphur, propanes

and butanes, the plant will pro-

duce large quantities of high grade
fuel for cars, trucks and aircraft.

As gas volumes carried by the pipe-

line grow in coming years the capa-
city of the plant will be increased.

Contracts for building the plant
were awarded to the Marwell Con-
struction Company of Vancouver,
while the Stearns-Roger Company,
which has world wide experience in

building gas absorption and gaso-
line extraction plants, will make
the installations. More than 700
men will be employed in building
the plant. It will give employment
to some 100 permanent workers.

Meanwhile, south of the inter-

national border, construction of the
Pacific Northwest pipeline to con-
nect up with Westcoast Transmis-
sion at Huntington was reported

proceeding rapidly. At the end of

March more than 750 miles of 26-

inch and 22-inch pipe had been
laid from the San Juan Basin to

Kennewick, Washington, where the
line splits into three branches, or

about half of the total length of

1,487 miles. The line on the Amer-
ican side is being built by Fish
Northwest Constructors, Inc.

A 70-well gas drilling program
in the Peace River area at a cost

of between $20 and $30 million is

being undertaken this summer by
Pacific Petroleums Limited. A new

gas discovery in April, 160 miles
northwest of Fort St. John by Shell

Oil and Canadian Gulf Oil, found
a 12 million cubic foot per day
gasser from the mid Devonian
horizon. Located near the centre
of British Columbia 's gas reserves
and close to Westcoasfs main
source of gas supply, this impor-
tant discovery is being watched
with interest.

The Westcoast Transmission
project, given final FPC approval
in November, 1955, joins gas re-

serves of Northern Alberta and
Northern British Columbia with
the U.S. supply from the San Juan
Basin in New México, to supply
the States of Washington, Oregon
and Idaho, extending the market to
San Francisco in Califórnia. The
size of the pipe was raised to 30
inches in place of the 24 inches
originally planned. It will eupply
250 million cubic feet daily to-

wards the 350 million cubic feet

per day market in the north Pacific

states by 1957.

Starting at Fort St. John, centre

of the British Columbia gas re-

serves, it parallels the John Hart
highway to Prince George, then fol-

lows the Cariboo highway and
Pacific Great Eastern Railway
south, swinging eastward just

above the Fraser Valley to termi-
nate at the U.S. border near Hun-
tington, B.C., 35 miles east of

Vancouver. There it will join up
with the Pacific Northwest Pipe-
line Corporation's main from the
south. A spur line will serve Van-
couver, while other laterais will

feed many other British Columbia
towns and communities.

The British Columbia Electric

Company is carrying out a $10-

million program in Vancouver and
the lower Fraser Valley to increase

its gas distribution system, in

readiness for natural gas on No-
vember 1. Meantime gas will be
supplied from the Pacific North-
west pipeline. Estimated savings

to domestic and commercial con-

sumers with natural gas will range

from 25 to 52 percent as compared
with manufactured gas.
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Progress of Trans-Canada

. Pipelines

Up to the middle of May, the

future of the Trans-Canada pipe-

line project still remained uncer-

tain and confused. The bill to

authorize a Crown Company to

build the 675 mile Northern On-
tário gap had been introduced in

the House of Commons, and though

lively debates occurred at intervals

no final action had been taken.

Extension of the time limit allowed

for Trans-Canada to give proof of

its ability to finance the project

had been extended by the Board of

Transport Commissioners from
April 30 to October 30, 1956.

Trans - Canada announced in

March that the company had
signed up contracts with producers

which strengthened its gas supply
picture to a point where only a

minor portion of requirements now
need to be obtained to supply

present market commitments.
The percentage ownership of

presently outstanding stock of

Trans-Canada is as follows: Can-
adian Delhi, 24%% ; Western Pipe-

lines group, 241/2%; Canadian
Gulf Oil, 17%; Hudson's Bay Oil

and Gas, 17%; and Tennessee Gas
Transmission, 17%.
By mid-April, financing for the

$153 million project had been
completed. The Metropolitan Life

Insurance Company is taking $40
million, almost half of the $83 mil-

lion of the first mortgage bond
issue. Ali told, Canadians will put
up $34 million, $10y2 million of

which comes from Royai Bank of

Canada for debentures. The com-
pany will raise over $16 million

from the sale of common shares,

with 5514% of it coming from
Canadians.
Heading a strong group of Can-

adian and United States oil and
gas interests, Frank McMahon,
Alberta oil and gas promoter and
president of Westcoast Transmis-
sion, made an alternative offer in

April to build the pipeline to the
central provinces, without govern-
ment assistance other than relief

on sales tax and duty. Four Ameri-
can mid-west gas Utilities would
import 400 million cubic feet of

gas daily, or twice the amount of

import proposed by the Tennessee
Gas Transmission. The offer, how-
ever, was withdrawn early in May.
Legislation providing a $72-million
loan to Trans-Canada was intro-

duced in the House of Commons,
to enable Trans-Canada to build

the western leg this year as fai-

as Winnipeg.

Elections and Transfers

At the meeting of Council held at

Montreal. Que., on Tuesday, May 22,

1956, a number of applications were
presenteei for consideration and on the
recommendation of the Admissions Com-
mittee the following elections and trans-

fers were effeeted:

Members:
A. R. Dow. Beaurepaire
W. N. B. Fitzgerald, Downsview
A. B. Hayman, North Bay
G. L. Karasek, Montreal
A. J. LeBlanc, Toronto
G. F. McClay, Lennoxville
W. C. McKenzie, Vancouver
W. C. McLean. Valleyfield

R. T. MacTavish, Montreal
H. D. Morgan, London, England
A. A. Reid, Montreal
E. Rogers, Montreal
J. R. Russ, Montreal
W. J. Underhill, St. Thomas

Juniors:

L. H. Clifton, Tranncona
I. W. Hollingsworth, Sault Ste. Marie
J. A. McNish. London, England
A. H. S. Mousley, Montreal
J. C. Richardson, London, Ontário
S. S. Sapinski, Vancouver
R. L. Smyth, St. Johrís

Transjerred from the class 0}
Júnior to that o) Member:
C. T. Aitken, Montreal
P. Cormier, Outremont
G. B. Edwards. Ottawa
V. A. 0'Kelly, Tokyo, Japan

The following Students were admitted:

Université de Sherbrooke

R. Auclair
A. R. Audet
G. E. Barre
M. P. Bergeron
C. Blais

S. Bolduc
A. Brochu
R. Brunelle

P. E. Chainey
M. Cote
G. Delisle

N. Fauteux
G. G. Fortin
G. Gagne
A. Geoffrion
J. L. B. Grondin
C. Hamel
G. G. Henault
N. Houde
C. Labrecque

N. G. Laflamme
A. Lafrance
J. Lague
R. Lambert
A. Lebrun
R. Lemay
A. Leroux
J. D. G. Luneau
R. N. Malouin
G. Migneault
J. P. Morin
R. Y. Nadeau
L. Page
M. Pigeon
J. G. E. Provençal
L. Rondeau
C. Rouillard
A. St. George
R. J. J. Trudeau
C. Verville

Nova Seotia Technical College

M. C. Campbell A. T. Lower
W. H. Gates A. W. Worth

Royai Military College

R. J. W. Blacker D. S. Oakes

Vniversity of Alberta

M. R. Leenders

Carleton College

B. B. MacNabb

Dalhousie Vniversity

W. D. Leach

Graduates:

B. G. Ahern, N.S.T.C., B.E. (Elec), 1956

E. J. Bereta, N.S.T.C., B.E. (Elec), 1956

H. T. Bodurka.
N .S.T.C., B.E. (Elec), 1956

C. J. Callaghan,
N.S.T.C., B.E. (Elec), 1956

I. C. J. Di Giacinto,

N.S.T.C., B.E. (Mech.) 1956
A. D. Lane, N .S.T.C., B.E. (Mech.), 1956

F. Maselli, N.S.T.C.. B.E. (Civil) , 1956
M. R. McKay, N.S.T.C., B.E. (Elec),1956
A. M. Osorio, N.S.T.C., B.E. (Civil), 1956
N. W. Prokos, N.S.T.C., B.E. (Elec), 1956

Applications Through Associations

By virtue of the co-operative agree-

ments between the Institute and the
Associations of Professional Engineers,
the following elections and transfers

have become effective:

Alberta

Member:
D. P. Smith

Members:
D. A. Black A. N. Lang
P. F. Brennan A. P. Newell
E. F. Cybulski R. W. Phendler
E. H. Hanson W. J. Wankel

Saskatchewan

Students:

R. H. Bjerke
W. E. Threinen

J. B. Street

Júnior to Member:
A. E. Dawson W. A. Schwinghamer

Student to Júnior:

D. G. Matheson

New Brunswick

Júnior to Member:

R. G. Cowan L. W. MacDonald
E. C. Garland G. C. L. McEnery

Nova Scotia

Members

:

A. J. MacDonald E. J. Smith
L. M. Smith

Júnior to Member:
D. J. Bird J. A. G. Brown
J. B. Morrow

The Maritime Professional Meeting

St. Andrews by the Sea, N.B.

September 5, 6, 7, 1956
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Comment on the JOURNAL of June 1921

The most important bit of In-

stitute news in the Journal for

June, 1921, was buried in the fine

print of the Halifax Branch report.

J. W. Roland, m.e.i.c, chief en-

gineer of the Nova Scotia High-
ways Board, had been dismissed

without any chargcs having been
preferred against him and without
any hearing. Attempts on the part

of the Halifax Branch to get at

the underlying reasons for this ac-

tion met with complete failure, the

Board refusing to discuss the case

at ali.

At that time the Board itself

was under investigation by a
Royai Commission which went on
record as saying that Mr. Roland's
"honesty and truthfulness have
not been questioned. . . . Neither
does there appear to be any ques-

tion as to his capacity as an en-

gineer." The Minister of Highways
himself in a speech in the Nova
Scotia legislature said he believed

Mr. Roland to "be good, conscien-

tious, honest and competent." It

seems a little odd, to say the least,

that the very people who dismissed

Mr. Roland, without reason so far

as the record shows, should go out
of their way to praise him.

And it seems even odder that no
mention of this affair was made in

the Journal until June, 1921, when
the dismissal took place in Decem-
ber, 1920, six months earlier. One
would have expected the Institute

at large, not just the Halifax
Branch, to have exerted every
power it possessed to wring some
kind of explanation for its action

out of the Highway Board, and if

it were convinced that Mr. Roland
had been wronged, to have done
everything it could to secure

justice for him. He must have
thought the Institute's fine words
about the services it was render-

ing to its members personally,

quite voluminous at that time,

were only so much hot air.

Of course, we know only what
we see in print; much may have
been going on behind the scenes.

But the only action announced up
to June. 1921, was the passage

by the Halifax Branch of a strong

resolution condemning the High-

way Board for the manner in

which it had dealt with Mr.
Roland and supporting him solid-

ly, small solace to a man who had
been so summarily and unreason-
ably dismissed from what was
virtually a public office.

Journal Uses Cartoons

This June Journal unbent enough
to print a page of cartcons of some
sixteen more or less prominent
members of the Montreal Branch,
contributed by A. J. Racey, the

cartoonist of the Montreal
"Star". It seems strange that so

many of our older and more sedate

members ever looked as these car-

toons show them and sad to

realize that a lot of them are no
longer with us.

Each cartoon was accompanied
by a poem, if one may be permit-

ted to call it that, for most of the

rhymes were pretty bad, even if

they did hit off the quirks of their

subjects. The author of these

masterpieces is unknown; perhaps
it is just as well.

Civil Service Debated

The Spinney bill was before the

House in Ottawa. This would
have taken a good many of the

top positions out from under the
Civil Service Commission and
left them "in the hands of the
Government", i.e., made them re-

wards for politicai service.

Naturally, the Institute was op-
posed to any such retrogressive

step and said so in a long telegram
to the Hon. Mr. Spinney himself.

In reply they got assurances from
him that "your organization will

not be exposed to any hardships

by the findings of the . . . (Civil

Service) committee."

A correspondent from one of the

branches noted that both the

University of Toronto and Queen's
University had conferred honorary
degrees on some of our members
and suggested that McGill Uni-
versity ought to do likewise.

What he didn't realize was that in

the matter of conferring honorary
degrees our universities are as in-

dependent as the Supreme Court
of Canada, and that each has its

own cherished methods for se-

lecting its candidates for such
honours. It would be quite be-
lieveable that McGill did not in-

clude any engineers in its list

because the other two did; it was
not going to be charged with mere-
ly following the prccession.

Town Planning

The town planners carne up in

this Journal with three schedules of

twelve lectures each, one on "gen-
eral principies", one on "tech-
niques" and one on "regional and
civic surveys", which they hoped
the universities might adopt. They
admitted that they were probably
somewhat ahead of the times.

There was only a drop of engineer-

ing flavouring in any of these
schedules, which gives a pretty
good idea of the 1921 concept of

town planning.

Technical Papers

The place of honour in this

Journal went to "Surge Protection
on Transmission Lines and
Cables", by S. Cunha and G. C.
Bond of Montreal Light, Heat and
Power, Consolidated. Their paper
may have been an excellent one;
it is hard to tell. Constant refer-

ence was made to its diagrams and
most of these were poorly drawn
in the first place and so badly re-

produced that they were quite un-
intelligible. In many, if not most,
of the Institute's papers illustra-

tion plays a major part. They ought
to be neat and precise, showing
enough, but not cluttered with
needless detail. On the whole, the

Journal does a lot better than it

used to, but there is still room for

improvement.

J. W. Tyrrel, m.e.t.c, had a
paper in this Journal on the "Hud-
son Bay Route". Already the fed-

eral government had spent about
$6*4 million on trying to develop
a harbour at Nelson, before coming
to the conclusion that perhaps this

was not the best location. They
also had about $14Va million in-

vested in the Hudson Bay Railway
by that time.

So a halt was called and a Senate
Committee appoin+ed to look into

the whole matter. Quotations from
its report make interesting reading
even now. "Sufficient care was not
taken in the selection of Nelson
as the terminus ... A new . . .

examination into . . . the merits of

Churchill (should be made) . . .

The waters . . . teem with fish and
valuable marine animais and we
believe that the Bay is equally
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well stocked . . . The mines already

discovered . . . are of sufficient

number and richness to indicate

the existance of great . . . mineral

wealth." Well, Churchill was
chosen as the railway terminus and
the operations of the Hudson Bay
Railway over a considerable period

are now a matter of record.

F. H. Link, geologist with the

Imperial Oil Co. Ltd., wrote an
interesting historical paper on the

search for oil in the Fort Norman
area. Seepages were noted there by
Sir Alexander Mackenzie in 1789.

The first geological survey, a

paleontological one, was made by
Meek in 1867 and the first oil re-

City Planning, Montreal

This communication is published

at the request of C. E. Campeau,
m.e.i.c, director of the City Plan-

ning Department, Montreal. Ed.

To the Editor:

The director of the City Planning
Department of Montreal wishes to

inform builders, promoters, engineers

and architects that, in future, ali

plans submitted to his department
for erecting new buildings or for

modifying existing buildings, on
Sherbrooke and Dorchester Streets

and on the Metropolitan Boulevard,
will be submitted to the approval
of a committee of the Planning
Commission especially appointed for

exercising an aesthetic and archi-

tectural control of construction.

At its last meeting, this Com-
mittee on Architectural Control
requested the collaboration of ali

interested citizens so as to give a
good aesthetic appearance to the
major arteries of the city. In order

to facilitate the work of the com-
mittee, the director of the City
Planning Department requests ali

promoters and architects to submit
preliminary sketches of their pro-

jects and to await the approval of

the department before proceeding
with the preparation of the detailed

plans. Everybody will save time by
this procedure and will also avoid
unnecessary expense.

The Architectural Control Com-
mittee and the City Planning De-
partment rely on the help of the
architects', engineers' and builders'

associations for bringing to fruition

an initiative which is one of the
first of this type on the American
continent.

C. E. Campeau, m.e.i.c.

March, 1956.

connaissance was made in 1908-09

by a geologist of the Standard Oil

Co. of Ohio. On August 25, 1920,

a high grade of oil was struck at

Oil Creek.

We hear little of the Norman
Wells field today. It has been
pretty well eclipsed by more pro-

ductive fields closer to civilization

and to markets, but there are those

who insist that Canada's greatest

oil potential lies in the far north
and in the "tar sands" area. The
latter we know to contain enor-

mous reserves of oil. The problem
is how to extract it economically,

a problem which will be solved
when it becomes worthwhile.

Students and Scientists

The following is quoted from the
Hamilton Spedator of December 8,

1955. Ed.

To the Editor:

What do high school students
think about the idea of becoming
scientists ?

Dr. Melvin Barnes, assistant su-

perintendent of Oklahoma City
schools, said a survey he conducted
here indicates the youngsters have
little or no desire to make science a
life work.

He asked 100 high school juniors

this question: Why is it more stu-

dents do not take science and
math ?"

"Einstein! Long hair and a sweat
shirt," one youth said.

Some described scientists as
"squares" and "little old men with
beards working in a musty labor-

atory."

The majority described science

and math courses as dull, that they
take too much time and that they
aren't taught to really "understand"
the subjects.

They declared that an education
in science is expensive and, after

making the investment, you
"wouldn't make much money."
And, on top of it ali, who wants to

be called a "square or a brain ?"

In his interviews, Barnes referred

only to advanced high school courses

in math or science which students
may elect to take.

"A timid, conservative shy little

man," one pupil commented when
asked about Dr. Jonas Salk (polio

vaccine).

"A scientist is an evil genius on
TV thinking up ways to torture

people," another said.

"Duke Snider (Brooklyn baseball

player) is one of the 10 best dressed

men. If he was a scientist, would he
be ?" a boy asked.

Some suggested the scientist

should be "glamorized." Students
see the scientist as a man who works
"alone" and is not social or friendly.

The foregoing gives a realistic

insight into the way a teenager
views'a scientist. There is no reason

to believe, in this day of instant

communication, that youths of

Canada think any differently than
those of Oklahoma City.

How to Influence Youth

While a lot of earnest work is

being done to induce youth to

select scientific careers, one wonders
if the problem has been either fully

appreciated or that measures taken
have received the emphasis or

organization which they deserve.

It is not enough to have a local

scientist annually visit the school

and, somewhat extemporaneously
extol the virtues of his profession.

Someone has to do a real selling

job. A job that is honest and gets

down to the teenage way of thinking.

It may well be that one of the

key factors in influencing a youth's
thinking is an appeal to his sense

of adventure. On this theme Her
Majesty the Queen has already
pointed the way in her Christmas
message

:

"... For ali of us each new year
is an adventure into the unknown.
Year by year, new secrets of nature
are being revealed to us by science— secrets of immense power for

good or evil, according to their use.

These discoveries resolve some of

our problems, but they make others

deeper and more immediate.
"A hundred years ago our knowl-

edge of the world's geography was
by no means complete; today most
of the blanks have been filled in.

"Our new explorations are into

new territories of scientific knowl-
edge and into the unknown regions

of human behavior.
".

. . In the words of our Poet
Laureate:

'Though you have conquered
earth and charted sea

And planned the courses of

ali stars that be,

Adventure on, for whom the

littlest clue

Has come whatever worth
man ever knew:

The next to lighten ali men
may be you.'

"We must adventure on if we
are to make the world a better

Correspondence
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News of Other Societiesplace. Ali my peoples of the Com-
monwealth and Empire have their

part to play in this voyage of dis-

covery".

George Matthew Adams in
"Yovages Into the Unknown"
vmtes: "Adventurers are among the

greatest benefactors. They have
delved into the earth for its secrets.

They have crossed great áreas in

search for homesteads and challen-

ged the air, the sea and the untried.

You will find these brave and
courageous men among our inven-

tors, pioneers and scientists. It's

the unknown that men strive to

discover".

While ali the arts give scope for

creative thinking none have more
promise than science or engineering.

But convincing youth to consider

science as a satisfying career is not
enough. It should be backed up with
something more substantial of which
the following might be considered

essential

:

1. Assurance of approximately
five months summer employment
while at University.

2. Arrangements for loans for

those who cannot finance their

courses along with summer employ-
ment.

3. Assurance of a job by which
to work his way through University

by taking alternate years if he
wishes to adopt this means.

4. Make available accurate in-

formation concerning rewards and
remuneration received by scientists

as compared with that received by
persons in other professions.

5. Provide funds for enlarged

facilities at universities, or establish

science and engineering courses at

universities where there are none.

6. Provide many more scholar-

ships.

As education is a provincial

matter it would seem desirable that

ali provinces agree to adopt uniform
measures which would produce the

results so urgently needed on an
national scale. They should enlist

the services of government, pro-

fessional associations, educational

institutions, industry, clubs and ali

interested in preserving our progress

and way of life.

I feel we are on the threshold of

the greatest period of scientific dis-

covery and application the world

has ever known.

"Ask, and it shall be given you;

seek, and ye shall find; knock, and it

shall be opened unto you."

Let's show the kids we aren't

squares!
E. T. W. Bailey, m.e.i.c.

Hamilton, Ont.
March 3, 1956.
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The Canadian Welding Bureau (1391

Yonge Street, Toronto) as a recently
elected member of the International In-
stitute of Welding, has provided Cana-
dian welding engineers with information
about the aniaial meeting which will

take place in Spain, July 1-8. 1956.

•

The Nova Scotia Technical College
announces the offer of a fellowship of

$2000.00 by Bruner Mond Canada Sales

Limited, Toronto, Ont. The fellowship is

for the academic years 1956-57 and 1957-

58, tenable at the department of civil

engineering of N.S.T.C., for the purpose
of studying the possibility of extending
the highway eonstruction season in

Canada, to prevent freezing and pro-

mote compaction d u r i n g freezing

weather.
Further information may be obtained

from the Registrar. Nova Scotia Tech-
nical College, Halifax.

•

The American Institute of Mining and
Metallurgical Engineers held the 1956

Pacific northwest regional conference in

Seattle, Washington, May 3. 4, 5, 1956.

Canadians taking leading parts in the

conference were Dr. J. Gordon Parr. of

the University of Alberta, and Dr. Des-
mond F. Kidd, of Attwood Copper
Mines Ltd., Vaneouver. In addition. six

technical papers were presented by
Canadians.

The International Society for Photo-
grammetry and the Swedish Society for

Photogrammetry invite participation in

the eighth international congress of

photogrammetry being staged at Med-
boraarhuset, Medborgarplatsen, Stock-
holm, July 17-23, 1956.

•

The Netherlands Universities Founda-
tion for International Cooperation
offers a summer session at the Univer-
sity of Delft from July 20 to August 9,

on the subject of "Communications in

Our Shrinkins Modem World''.

Information about sessions and fees

can be obtained from Mis. A. F. P.

Volten. secretarv summer session,
NUFFIC. at 20 Molenstraat. The
Hague. Netherlands.

•

The Embassy of the Republic of Ger-
many in Ottawa, has supplied informa-

tion about industrial fellowships which
are available from private donors in

Germany for Canadian graduates in

engineerina.

The fellowships are for 4000.-DM
each (approximately S950.) and can be
used either foi' studies at a German uni-

versity or for practical work with the
donating firm.

Applications, giving some details and
references as to academic abilities and
character and facility in the German
language should be addressed to: Presse-

und Kulturreferat, Embassy of the Fed-
eral Republic of Germany. 580 Chapei
Street. Ottawa.

Columbia University, New York, offers

a summer session, July 29 to August 10,

1956, on the subject "What Managers
Do and How They Do It". This is the
fifth annual utility management work-
shop, with participation open to nom-
inees from private gas, electric. tele-

phone and pipeline companies, airlines,

railroads and other transportation com-
panies :

Massachusetts Institute of Technology
(Cambridge 39. Massachusetts) lists

subjects on the summer program as fol-

lows: Reeent Developments in Fluid
Power Contro!. July 9 to July 20; Con-
trai Systems Engineering, July 30 to

August 10; Disposal of Industrial

Wastes. from August 20 to 31.

•

L'Association des ingenieurs electron-

iciens will hold a congress and exhibi-

tion on automation in Paris from June
18 to 24, 1956. This is organized in

conjunction with the main national engi-

neering associations and its international

character is pointed out by the fact

that the vice-presidents are Dr. J. F.

Coales of Cambridge University, and
Dr. D. P. Campbell of Massachusetts
Institute of Technology.
Correspondence should be addressed

to: Secretariai du Colloque sur 'TAuto-
matique", Chaire de Mécanique, Conser-
vatoire National des Arts et Metíeis,

292 Rue Saint-Martin, Paris (111).

Natural Resources Research Institute

(University of Wyoming, Laramie). The
fourth biennial briquetting conference,

September 1, 2, 3, 1955, brought to-

gether speakers from México, France,

the United States and Canada. Cana-
dians contributing to the sessions were
E. S. Babinszki, Calgary, Dr. N. Berko-
witz, Edmonton, R. P. Charbonnier,
MJS.i.c, Calgary, W. A. Lang, Edmon-
ton, C. F. J. Rozenhart, Calgary, and
E. Swartzman, Ottawa. Dr. Berkowitz
and Mr. Swartzman, and Mr. P. Pro-
kopy, Calgary, serve on the executive
of the Institute.

•

The Town Planning Institute of Can-
ada (King Edward Hotel, Toronto 1).

. . . A. P. C. Adamson of University of

Toronto, is the president for 1956; P.

Alan Deacon, Toronto, and Burroughs
Pelletier, Quebec, vice-presidents; Hugh
T. Lemon. Toronto, secretary-treasurer.

Other officers are: A. H. Armstrong,
Ottawa; C. E. Campeau, m.e.i.c, Mont-
real ; R. Norman Dryden, Kitchener, Dr
E. G. Faludi. m.e.i.c, Toronto. E. Fiset,

Quebec, L. Gertler. Edmonton. Stanley
H. Pickett. St. John's. D. J. Reddington,
Cooksville, Ont.. D. F. Taylor, m.e.i.c,

Toronto, J. A. Walker, m.e.i.c, Vaneou-
ver, Murray Zides. Regina.

•

American Society for Engineering
Education (Secretary, W. Leighton
Collins. University of Illinois. Urbana,
111.) will hold the 1956 annual meeting
at Iowa State College, Ames, Iowa, June
25 to 29.
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NEWS OF THE

ASSOCIATIONS & CORPORATION
iuJ Lu;

Information received through co-operation with the

provincial organizations

British Columbia

Engineers in the New9

H. P. J. Moorehead, chief engineer of

the Powell River Conipany has been
named vice-president of engineering.

F. G. Pearce has been appointed to the

position of chief engineer of Vancouver
Iron Works Ltd. Mr. Pearce has served
both Vancouver Engineering Works Ltd.
and more recently Vancouver Machin-
ery Depot Ltd., as sales manager. As
chief engineer, he will be in charge of

hydro-electric turbines and associated
equipment.

R. W. Racine has been appointed heat-

ing sales engineer for the B.C. Electric,

responsible for promotion and sales of

natural gas and electric space heating.

J. C. McAdam, who preceded Reg
Racine as heating sales engineer has
been appointed B.C.E. sales research
engineer dhecting a staff on statistical,

analytical and administrative operations.

C. G. Hewlett has been named the first

winner of the Peacock Memorial Prize

in mineralogy. The prize, amounting
to $100.00 was recently announced by
the Walker Mineralogical Club, of the

University of Toronto, and is given for

the best Canadian scientific paper on
pure or applied mineralogy. Dr. Hew-
lett^ paper, entitled "Optical Properties

of Potassic Feldspars" was an outcome
of studies made for his doctorate degree

at the University of Wisconsin in 1954.

He is a local graduate of 1949 and is

presently with the geological staff of

the B.C. Department of Mines in

Victoria.

M. L. Zirul, of the Provincial Water
Rights Branch has been promoted from
district engineer to sénior hydraulic
engineer and has left Kamloops and
taken up his new position in Victoria.

H. D. M. Jager, formerly chief engineer

of Bralorne Mines Ltd., has been ap-

pointed chief engineer, Pioneer Gold
Mines of B.C. Ltd.

B. L. McCallum has accepted a posi-

tion with John Laing & Son (Canada)
Ltd. He was with the Department of

Transport, Air Services Construction.

J. H. Thomson has been hired by the
Aluminum Company of Canada Ltd., as

a field engineer on the Kitimat townsite
development. He has been with Central
Mortgage & Housing Corp.

R. H. B. Hebbert is now employed by
Phillips Electrical Company Ltd., and
has been sent to England for a one
year training scheme with British In-

sulated Callander's Cables Ltd.

D. F. Samis has accepted a position

with Sydney Roofing & Paper Company
Ltd., in Victoria. He was formerly at

Ocean Falis with Crown Zellerbach.

D. A. Foster has been transferred from
Winnipeg to a new position as meehani-
cal engineer for the Atlantic Region of

the Canadian National Railways with

headquarters in Moncton, N.B.

G. B. Ralston is now Vancouver man-
ager of International Radiography &
Inspection Services Ltd.

G. R. Wyer, executive vice-piesident of

Canadian Fairbanks - Morse Company
Ltd., Montreal, was elected a director

of Canadian Locomotive Company Ltd.,

Kingston.

W. J. Trembath, until recently with
the Trans-Mountain Oil Pipeline Co. in

Vancouver has left for Maracaibo, Vene-
zuela where he joins the Gulf Oil Corp.

F. R. Mehling has accepted a position

with Crown Zellerbach Canada Ltd. at

Port Alice, B.C. He was with Stanley
Smith Engineering Ltd.

E. J. McKenzie and J. E. Snowball
have entered into the partnership of

Richmond Consultants Ltd., a new firm

of consulting engineers with offices on
Mitchell Island, Vancouver 15. Both
men were previously employed by Mc-
Carter, Nairne and Partners.

D. D. Kristmanson, a '53 chemical
engineering graduate of the University

of British Columbia has been awarded
an Athlone fellowship for two years

study in England. Mr. Kristmanson was
given the award as an ex-graduate with

two years' practical experience in his

field. He has been working as a chemi-

cal engineer at central research with the

Consolidated Mining and Smelting
Company of Canada Ltd., Trail. He will

spend a year studying in England and
another working in British industry.

D. H. Brown, with the Canadian Paci-

fic Railways, formerly at Nanaimo, is

now working in the chief engineers
office in Montreal.

Robert M. Martin, recently retired from
the Indian Affairs Branch, Dept. of Re-
sources and Development, has taken a

position with the New West Construc-
tion Company of Edmonton, and will

be engaged on a Pacific Great Eastern
contract near Dawson Creek.

W. N. Plumb has accepted a position

with Henry L. Hjll and Associates, con-
sulting mining, metallurgical and geo-
logical engineers. Mr. Plumb was for-

merly with Giant Mascot Mines at

Spillimacheen.

E. S. Jones, scheduled to retire on
May 31, will continue in his post as

deputy minister of highways for an-
other year. Provincial cabinet has ap-
proved deferment because his experi-

ence is required while the department
is engaged in a complete reorganization
program which will decentralize control.

Frederick Thomson, formerly with
Crown Zellerbach Canada Ltd. at Port
Alice, has taken a new position with
Sydney Roofing & Paper Co. in Vic-
toria.

W. R. Tracey is now employed by
Trans-Mountain Oil Pipeline Co. in

Vancouver. He had been with North-
ern Electric Co. in Montreal since his

graduation last year.

M. F. Painter has taken a position with
C. D. Schultz & Co. and will be pro-

ject engineer in the Buttle Lake area.

He had been District Engineer of B.C.
Forest Service at Okanagan Mission,
B.C.

J. E. Snowball has been elected Dis-
trict Lieutenant Governor of the Toast-
masters' Club in B.C.

C. O. Brawner, of the Beaver Toast-
masters' Club in Victoria recently won
the B.C. district speech contest at

Courtenay and competes against speak-
ers from Oregon and Washington in

Vancouver on May 26th.
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Dr. C. Riley on Public Relations

The Public Relations Committee of

1956 has been divided into several sub-
committees, one of which is an engi-

neers' education committee. It would
have been better to say continuing edu-
cation committee because no one ever
íinishes either his technical or cultural

learning. It was considered worth while
to publish a few short articles, repeat-
ing some well-known facts regarding
education of engineers.

Propaganda is repetitious but is spe-

cially effective if the same thing can be
said in a different manner each time,

so it was decided to retell some old

tales that ali of us know.
Public relations may be divided into

two general classes— conscious— or de-

liberate, and the unconscious or spon-
taneous. Of the two the latter is the
more effective. An example of the
deliberate, of course, is paid advertising.

The most obvious example of the second
is the satisfied patient or the happy
client. Reputations grow fastest and last

longest with satisfied customers.
In the case of engineers the best pub-

lic relations are those established by
the individual engineer as a citizen

rather than by conscious effort. As in

the other professions or businesses, this

is accomplished in two ways. The first

is the practice of our profession and
here every one of us strives for perfec-

tion. A task well done, particularly in

engineering may speak out for his cre-

ator for many years, as for instance,

a well-built structure. Not ali can build

great bridges, but minor tasks are bricks

which may build reputations.

Social Contacte

The second way is our social con-
tacta, and in the part we play as citi-

zens. The engineer should not only
participate in public affairs and in so-

ciety but he should take a leading posi-

tion in at least some phases of it. Àfter

ali, he generally has had the advantages
of university education, but the inten-

sive courses required for engineering are

of a so;t only to equip the student as

an engineer rather than as a citizen.

That is true in a large measure for ali

university courses, but it is especially

true in engineering.

Complete Citizen

A complete citizen should have some
knowledge of the legacy left us by the

great thinkers of the ages. He should

have some knowledge of history, litera-

ture, philosophy, and the arts. Probably
the legal profession gets more of this

in university than the engineer. Cer-

tainly a greater percentage of its mem-
bers appear in public affairs and in the

society of man than members of the

engineering profession. Therefore, the

engineer should make a conscious effort

to improve his cultural background and
perform his duty as a leading citizen

of his community. This means first in-

ereasing his general knowledge ; second,

fitting himself to express himself clearly

and intelligently and to fit himself to

move in public affairs with assurance

and grace. Assuming the above dis-

cussion is valid, it is proposed to dis-

cuss later some of the ways in which

the engineer can fit himself better as

the leading citizen he should be.

Abstract from The B.C. Professional

Engineer, April, 1956.

Ontário

News of the Members

Robert B. Mclntyre has been appoint-

ed a director and assistant general man-
ager of Dowty Equipment of Canada
Ltd. of Ajax, Ont.
Mr. Mclntyre obtained his engineer-

ing degree from the University of Tor-
onto in 1936 and subsequently on a

Massey Fellowship obtained an engi-

neering degree from Cambridge Univer-

sity, England. He returned to Toronto
in 1938 and lectured at the University

of Toronto and for the first four years

of World War II was in charge of

engineering in the aircraft division of

the Massey-Harris Company.
He later joined the De Havilland

Aircraft of Canada Ltd., where he held

a number of engineering and production

positions before becoming manager of

the engine division, which position he
held at the time of his appointment
by Dowty Equipment of Canada Ltd.

E. Czerkawski has accepted a position

as electrical engineer with R. M. Way
& Company Ltd., consulting engineers,

321 Bloor St. East, Toronto. Mr. Czer-

kawski was formerly with the Canadian
Comstock Co. Ltd., Toronto.

Terence J. G. Simms is presently

located in Cutler, Ont., where he is

working for Noranda Mines Ltd. as a

resident engineer on the construction

of a new plant in that area.

G. Rozentals has ceased his employ-
ment with Armet Industries Limited,

of Guelph, Ont., and has accepted a

position as chemical engineer with
Naugatuck Chemicals of Elmira, Ont.

John Brooke has moved from Ottawa
to Chalk River, Ont., where he is em-
ployed by the Atomic Energy of Can-
ada Ltd. Prior to this move Mr. Brooke
was with the mechanical engineering
division of the National Research Coun-
cil in Ottawa.

Grant A. Bacchus has resigned his posi-

tion with the Ontário Department of

Highways to join the Metropolitan
Toronto Planning Board as assistant

traffic engineer in the Transportation
and Services Division.

Mr. Bacchus graduated in civil engi-

neering from the University of Toronto
in 1951 and has been with Ontário De-
partment of Highways until the recent

move, latterly as traffic studies engineer.

Arthur H. Holmes is employed in the
engineering department of the Hydro
Electric Commission of Ontário. Pre-

vious to the acceptance of this position

he was with Foundation of Canada
Engineering Corporation Ltd., in Tor-
onto.

J. W. A. Donald, of Ford Motor Com-
pany of Canada Ltd., has been trans-

ferred from Windsor, Ont., to Edmon-
ton, Alberta, where he is resident engi-

neer on the construction of the new
parts depot in that city.

Geoffrey P. Webb, of the English finn

of consulting engineers, Kennedy and
Donkin, has moved from London, Eng-

land, to Caracas, Venezuela, in connec-
tion with his firms undertakings at that

place. Mr. Webb left Canada for Eng-
land during 1955.

J. D. Mitchell, of Dominion Engineer-
ing Company Ltd., Montreal, Que., has
been appointed manager of the Power
Grane and Shovel Division of the com-
pany.
Mr. Mitchell graduated in engineering

from Queens University in 1941 and
lollowing service in the R.C.N. during
World War II, joined Dominion Engi-
neering in 1945 in the capacity of sales

engineer. In 1953 he was made assistant

manager of the Power Crane and Shovel
Division.

I. C. Percy, of Niagara Falis, Ont., has
moved to Montreal, Que., where he has
accepted a position in the power section

of Aluminum Laboratories Ltd., of

Montreal. Mr. Percy, who obtained
his degree in electrical engineering at

the University of Toronto in 1951, has
been with the Hydro Electric Power
Commission of Ontário at Niagara Falis,

Ont.

G. B. Batanoff has left the Canadian
General Electric Co. Ltd. and is now
employed by Marshall Refrigeration Co.
Ltd., at 892 Millwood Road, Toronto 17.

Prior to the change Mr. Batanoff was
a sales engineer with the Canadian Gen-
eral Electric Company, with which he
has been associated since his gradua-
tion in engineering from the University

of Saskatchewan.

R. C. P. Preston has accepted the posi-

tion of county engineer, County of

Peterborough, and is now located in the
city of Peterborough, Ont.
Mr. Preston graduated in civil engi-

neering from the University of Toronto
in 1950 and vacated a similar appoint-
ment with the County of Prince Edward
in order to assume his new position.

Hugh F. Jenkins has left the Ontário
Hydro with which he was employed
at the Stewartville Generating Station,

Glasgow Station, Ont., and is with
Atomic Energy of Canada Ltd., at Deep
River, Ont.

D. F. Knudsen formerly editor of

''Electrical News and Engineering", Tor-
onto, has accepted the position of man-
ager of public relations for Computing
Devices of Canada Ltd., of Ottawa.
Mr. Knudsen is a graduate in electri-

cal engineering of the University of

Toronto and prior to assuming editorial

duties with the Hugh C. MacLean Pub-
lishing Company some five years ago,

was associated with the Bell Telephone
Company of Canada.

Victor L. Savage has joined Libby
Engineering Ltd., Montreal and Toronto,

heating, ventilating and air conditioning
engineers and contraetors. Manager of

the industrial division, he is now located

at. the company's head offices, 7000 Park
Avenue, Montreal 15, P.Q.

Mr. Savage was previously with the

Quebec. North Shore Paper Company
and the Ontário Paper Company for

eight years, latterly as steam and ven-
tilation engineer. He is a McGill grad-

uate in mechanical engineering, Class

of 1941.

Alwyn T. Wason has been appointed
executive engineer, Public Works De-
partment, Barbados. British West Indies,

and is presently concerned with the con-
struction of a new 300-bed hospital.
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Mr. Wason graduated in engineering

from the University of British Columbia
in 1951 and has been following his pro-

fession in the British West Indies since

graduation. Latterly he has held the

appointment of assistant engineer of the

Public Works Department, Barbados.

V. M. Wallingford, who was formerly

resident engineer for the New Bruns-

wick Electric Power Commission on its

Beechwood power project, is now resi-

dent engineer on the construction of the

aluminium plant at Baie Comeau for

the Canadian British Aluminium Com-
pany Limited and is located at Baie

Comeau, Que.

P. R. Boon has terminated his employ-
ment with the Canadian General Elec-

tric Co. Ltd. in Peterborough, Ont., and
has moved to Toronto to join Mon-
santo Canada Limited, 183 Front St.

East, as a technical sales representative

in plastics.

Ying L. K. Hope announces that the

offices of Ying L. K. Hope and Asso-
ciates, consulting professional engineers.

have moved to 40 Irwin Ave., Toronto
5. The previous location of the organ-
ization was at 77-79 Huntley St., Tor-
onto.

George R. Wyer, the executive vice-

president of The Canadian Fairbanks-
Morse Company Ltd. of Montreal, Que.,

has been elected a director of the Cana-
dian Locomotive Company Limited, of

Kingston, Ont.

Annual Meeting Reports

COMMITTEE ON GERONTOLOGY
J. R. Gilley, Chairman

In recognition of the desire of a
number of members of the Association
who have retired from full-time prac-
tice due to age, to obtain some form
of employment for economic reasons
or to keep active professionally, Coun-
cil of the Association authorized a
Committee on Gerontology at its

meeting in July, 1955.

Council did not limit the Committee
by any specific ternos of reference and
to the chairman was entrusted the task

of ' selecting members of the Com-
mittee.

The work of the Committee to date
has been almost entirely along the
lines of organization and at this stage
the various broad functions have been
assigned to sub-committees covering:

(a) Employment
(b) Library

(c) Publicity

(d) Other services such as counsel-
ling, social life and recreation.

In addition to these four it is plan-
ned to appoint another sub-committee
(e) called Preparation for Retirement
—primarily for the 50 years and over
group. Much data and information have
already been collected in regard to this

plan.

Here, I inter.ject a timely quotation—"Useful activity is the wonder drug
for the older citizen."

In recent years medicai science has
increased longevity in ali the Coun-
tries of the western world—Canada is

no exception. The percentage of the
population in Canada over 60 years of
age grows larger each year. Govern-
ments at the three leveis—Dominion,
Provincial and Municipal, have a real

concern for the problems created by
this trend in the age grouping of the

population. Dr. Edward Stieglitz an
eminent Gerontologist from the Unit-

ed States, in discussing problems of

longevity, has commented that, life

should have breadth and depth as well

as length.

The Committee on Gerontology will

make every effort to provide personal

service to the older age group of this

Association. As far as we know your
Association is the first professional

organization or society in Canada tu

The Earl of Bessborough, f o r m e r

Governor General of Canada, 1931-35,

and hon. m.e.i.c, died on March 10,

1956, at Stansted Park, Hampshire, Eng-
land.

The Earl of Bessborough, Hon.M.E.I.C.

A man of wide international business
interests, he was chairman of the board
of the Unilever Margarine Corporation,
De Beers Consolidated Mines and the
Sao Paulo Railway in Brazil. He had
also been associated with such under-
takings as explosives and insurance.
Born on October 27, 1880, Vere Bra-

bazon Ponsonby was educated at Har-
row and Trinity College, Cambridge,
and was called to the bar in 1903 after

graduating with a bachelor of Arts.

During the first World War he served
in Gallipoli and France, and was attach-
ed to the headquarter staff of the Brit-

ish Expeditionary Force in France. He
was a Conservative Member of Parlia-

ment before succeeding to the earldom
on his father's death in 1920.

He arrived in Canada in 1931, his

term of office following the Imperial
Conference of 1926. He made the open-

appoint such a Committee. It is ob-
vious, therefore, that the achievements
of this Committee will be studied and
measured by the vast number of pro-

fessional organizations in this countrj

.

Your Association now has a unique
opportunity to provide leadership in

the field of Gerontology throughout

the Engineering Profession as well as

in the other professions across Canada.

May we bespeak your interest and per-

sonal support in this important new
venture.

ing address at the Imoerial Conference
in 1932, which was called to determine
the economic relations between Com-
monwealth nations.

One of the last official acts performed
by Lord Bessborough in Canada was
to dissolve the seventeenth Parliament,
Aug. 14, 1935, and swear in the new
ministers of the cabinet of the late Rt.
Hon. R. B. Bennett.

MrGill University and the University

of Toronto awarded him honorary doc-
turates of law while he was in Canada.
He accepted honorary membership in

the Institute in 1931.

Donald A. Ross, M.É.I.C., sénior partner

of the firm of Pratt and Ross, architects

and engineers, Winnipeg, died on April

1, 1956.

Mr. Ross was born in Winnipeg on
Ortobe- 5, 1878, attended Upper Can-
ada College and later studied mining
engineering at the University of Tor-
onto. He started his career as terminal
rngineer for the Canadian Northern
Railway in Winnipeg, and later becamc
locating engineer for the Canadian Na-
tional Railways. He was engineer in

charge of the construction of the Pinawa
hydro-electric plant, the first hydro-
electric plant on the Winnipeg River.

He designed and supervised the con-
struction of the Winnipeg Electric Com-
pany steam plant in 1912. His firm was
also responsible for many of the large

buildings in Winnipeg and several

churches, including the First Presby-
terian Ohurch, a Synagogue, and a new
Catholic Church recently opened.

During the First World War. Mr. Ross
was Deputy Assistant Quarter Master
General, Military District No. 10.

Active for many years in the affairs

of the Engineering Institute, Mr. Ross
was chairman of the annual meeting
of the E.I.C. (then Canadian Society

of Civil Engineers) in 1910, which was
the first annual meeting of the Institute

<&bttuarte£
The sympathy of the Institute is extended to the

relatives of those whose passing is recorded here.
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outside Montreal. He continued his

interest in Institute matters up to a
short time before his death, taking a
special part in the guidance of younger
engineers.

Mr. Ross joined the Institute as an
Associate Member in 1904, transferred
to Member in 1910.

Maxwell V. Sauer, m.e.i.c, noted
hydraulic engineer with the St. Law-
rence Seaway project and alternate
member of the Canadian section of the
joint board of engineers, died on April
28, 1956, in Lachine, Que.
Born in Plattsville, Ont., Mr. Sauer

gradua ted from the University of Tor-
onto in 1901 with a degree in applied
science, spent a year in post-graduate
study, and was the following year a
fellowship winner.

The early years of his career were
marked by appointments with the On-
tário Power Company at Niagara Falis,

with the Niagara Falis Power Cormany,
Niagara Falis, N.Y., in 1905, and the
Iroquois Construction Companv in Buf-
falo, N.Y.
Renewing affiliations begun on gradu-

ation, he went back to work, in 1907,

with the Ontário Power Commission,
and became, in 1912, meehanical engi-

neer in charge of design, field and in-

spection departments. Later, workimr
with the Hydro Electric Power Commis-
sion of Ontário, he was prominent in

the design and construction of the
Queenston - Chippawa power develop-
ment.
Joining Canadian Vickers in 1923, Mr.

Sauer was named hydraulic engineer,

with headquarters in Montreal. In 1926

he accepted the appointment of vice-

president of William Hamilton Limited,
at Peterborough, Ont. Two years later

he was deíúgning engineer for the Win-
nipeg Electric Company in Winnipeg,
but in 1929 chose to return to the east

to join the Beauharnois Construction
Company at Beauharnois, Que. Later,

in 1934, he was appointed assistant

chief engineer for the Beauharnois Light,

Heat and Power Company.
He was hydraulic engineer and gen-

eral superintendent of generating sta-

tions, with the Montreal Light, Heat
and Power, and later with the Quebec
Hydro-Electric Commission. receiving

the appointment as cônsul ting engineer

in 1951. He retired in 1953 from Hydro-
Quebec.
Mr. Sauer was closely associated with

the St. Lawrence seaway project since

that time. He was appointed by the

federal government, pursuant to the

order of the international joint commis-
sion of October, 1952, dealing with the

power develoiment in the international

rapids section of the St. Lawrence River.

Recipient of the Keefer Medal of the
Engineering Institute, in 1945, for his

paper, "St. Lawrence River Control and
Remediai Dams—Soulanges Section", he
was also honoured by the University of

Toronto engineering Alumni Associa-

tion's award of merit in 1945.

Mr. Sauer joined the Institute as a

Student Member in 1904, transferred to

Member in 1913. He attained Life

Membership in 1948.

Maxwell V. Sauer, M.E.I.C.

He was also a member of the Cor-

poration of Professional Engineers of

the Province of Quebec.

Leonard Galbraith McNeice, m.e.i.c, of

the Consulting engineering firm of Mc-
Neice Associates, Orillia, Ontário, died

on March 26, 1956, in Toronto.

Mr. McNeice was born at Reay, in

the Muskoka district of Ontário, on
May 31, 1890. He received his secondary
education at Gravenhurst, Ont., and
then went on to engineering studies at

Queen's University in 1913, gaining a

B.Sc. degree in civil engineering. He
served a short apprenticeship on. Dom-
inion Land surveying at that time and
then joined the consulting engineering

firm of Chipman and Power, in Lon-
don, Ont. In 1917 he became town
engineer at Wallaceburg, Ont., and re-

mained there until 1931 when he em-
barked on a career that was to last

for twenty-two years, as general man-
ager of the Orillia Water, Light and
Power Commission, as well as filling the

position of town engineer for the com-
munity. He had a wide influence on
the growth and development of the

city. About two years ago Mr. Mc-
Neice and his son Leonard M. McNeice
formed the present consulting engineer-

ing company being operated in Orillia.

They had been in charge of a number
of large water and sewer projects in

Ontário towns.

A former executive of the Canadian
Section American Waterworks Associa-

tion, Mr. McNeice was also past presi-

dent of the Canadian Institute on Sew-
age and Sanita tion, past president of

the Electrical Employers' Association

of Ontário ; member of the American
Institute of Electrical Engineers and
other electrical associations, and mem-
ber of the American Public Works Asso-

ciation.

He joined the Institute as a Student
in 1913, became an Associate Member

in 1919, and in 1936 was transferred to
Member. He attained Life Membership
in 1955.

Captain William Hamilton Abbott,
m.e.i.c, a member of the staff of H. G.
Acres and Company Limited, Niagara
Falis, Ont., died in Toronto, on April 6,

1956.

A native of Montreal, Captain Abbott
was born on April 2, 1887, and studied

civil engineering at McGill University.

With the Canadian Field Artillery for 5
years in World War I, and discharged with
the rank of captain, he was a winner of the

Military Cross and was mentioned in

despatches on several occasions.

He was, within the first few years of his

engineering career, resident engineer with
Hull Electric Company in Hull, Que., and
was also associated with the Manitoba
Power Company Limited, in Winnipeg,
with charge of transmission of power from
Great Falis to the western part of the

province. From 1922 to 1923 he was on the

engineering staff of the Gregory Commis-
sion on the Ontário hydro electric enquiry.

He joined Beaubien, Busfield and Com-
pany of Montreal, working as principal

assistant engineer from 1923 to 1927. In

1928 he joined the Foundation Company
of Canada and was assistant superin-

tendent for the company on the construc-

tion of the Ghost power development for

the Calgary Power Company. In 1930 he

went to St. John's, Newfoundland with

the Newfoundland Light and Power Com-
pany, in connection with the Pierresbrook

development.

Later, in 1945, he was associated with

the Montreal firm of T. Pringle and Sons

Limited, in Montreal and the Associated

Textiles of Canada. Two years later he

was manager of the Air Vent Sheet Metal
Inc., of Montreal.

He joined the H. G. Acres Company in

Niagara Falis, in 1949, which firm he con-

tinued to serve until the time of his death.

In 1953 Capt. Abbott was named project

manager with the company.
He joined the Institute in 1920 as an

Associate Member and became a Member
in 1940.

William Gray Goodeve, M.E.I.C, execu-

tive engineer with General Motors
Diesel Limited, at London. Ont., died

in an aireraft accident there on April

16, 1956.

A member of the R.C.A.F.'s City of

London 420 (Reserve) Squadron, he
had flown with the Royai Navy's Fleet

Air Arm during World War II.

Born in Chatham, Ont.. in 1921, he
received his preliminary education there

and at St. Andrew's College. then
studied at Queen's University, receiving

a B.Sc. degree in meehanical engineering

in 1948. He was taken on the staff of

Richards Wilcox, where he worked on
crane design. In 1950 he chose to join

General Motors Diesel Limited as a

sales and service engineer.

Mr. Goodeve joined the Engineering
Institute as a Member in 1952.
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News of the Personal Activities

of

Members of the Instituto

R. W. Diamond, m.e.i.c, has retired

from the position of executive vice-

president, western region, of the Con-
solidated Mining and Smelting Company
of Canada Limited, at Trail, B.C. He
will continue to serve in an advisory
capacity.

From Campbellford, Ont., he was
educated at the University of Toronto
and was awarded a B.A. Sc. degree in

mining and metallurgy in 1913. After
several years with the Anaconda Com-
pany at Anaconda, Montana, he joined

the staff of the Consolidated Mining and
Smelting Company of Canada Limited
at Trail, B.C., in 1917, thus beginning
what was to be a career filled with
achievements and honours in his field.

Originally engaged to carry out research

into the separation of the mineral com-
ponents of the Sullivan ore, this joh
was accomplished in the next three years.

As a direct result of this work and as

superintendent of concentration he saw
the Sullivan grow to become the most

R. W. Diamond, M.E.I.C.

important lead-zinc mine in the world.
He directed the development and growth
of the company's chemical and fertilizer

program which commenced a short time
afterward.

Following a series of appointments to
various important operational posts he
was appointed assistant general manager
in 1939, vice-president and general man-
ager in 1945, and executive vice-pres-

ident, western region, in 1952. He was
elected to the Board of Directors of

Cominco in 1945 and in 1947 was ap-
pointed president of the West Kootenay
Power and Light Company Limited.
His achievements as an engineer and

a business leader have been widely
recognized and have been marked by
the many honours from universities and
Professional societies which include the
McCharles Medal and Award, the
Leonard Medal, the Selwyn G. Blaylock
Medal, the Julian C. Smith Medal of

the Engineering Institute, honorary de-
grees, the presidency of the Canadian
Institute of Mining and Metallurgy, and
the Institute of Metals' Platinum Medal.
The Selwyn G. Blaylock Medal was

presented to him "for distinguished ser-

vice to Canada through exceptional
achievement in the field of metallurgy,

and for his contributions to the eminent
position of the Consolidated Mining and
Smelting Company of Canada Limited."

\\ . R. Schriever, m.e.i.c, a native of

Zurich, Switzerland, has been presented
with the Baker Gold Medal of the

Institution of civil engineers (London),
making him the first Canadian to win
the prize.

In this country since 1948, when he
joined National Research Council's

division of building research, he is today
head of the division's building design
section. He was associated with the

Toronto subway during the entire stages

of its construction, in the capacity of

resident research engineer, and his prize-

winning paper, "Strain measurements
on the temporary road deck for the Tor-
onto Subway", describes some of the

results of the research work carried out
by the Division in co-operation with the

Toronto Transportation Commission.
The Baker Medal, triennially awarded,

was established in 1934 and has been
presented only six times previously. It

commemorates the life and work of Sir

Benjamin Baker, famous designer of

the Forth Bridge.
Mr. Schriever is a graduate of the

Swiss Federal Institute of Technology,
class of 1944, and of Harvard University,

where in 1948 he concluded further

studies and received the M.Sc. degree.

P. A. Dupuis, m.e.i.c, has been named
president of the Association des Di-
plomes de Polytechnique.
Joint chief engineer with the Depart-

ment of Public Works, bridge branch.
for the Province of Quebec, he has held
this position since 1949. He has been

associated with the department since

1921.

He is also a professor at Lavai Uni-
versity, conducting courses relative to

the building of bridges.

His many professional affiliations in-

clude membership in the Corporation of

Professional Engineers of Quebec, the
International Road Federation, the
Canadian Good Roads Association; the
American Concrete Association, the
International Association for Bridge and
Structural Engineering, and the Federa-
tion Internationale de la Precontrainte.
Named president of the Quebec sec-

tion of the Polytechnique Graduates

)f

P. A. Dupuis, M.E.I.C.

Association in 1944, students of the
Ecole Polytechnique in 1952 invested

him with "L'Ordre du Mérite."

He has worked with the Quebec
Branch of the Engineering Institute,

serving as its chairman in 1947. He was
elected honorary secretary-treasurer of

the Corporation of Professional Engi-
neers of Quebec in 1952.

J. H. Wallis, M.E.i.c. Retirement of J.

H. Wallis, vice-president and manager
of the power crane and shovel division

of the Dominion Engineering Works
Limited, after twenty-eight years of ser-

vice, has been announced recently. A
director of the Dominion Welding En-
gineering Company Limited, he remains
active as president of Lakeshore Power
Shovels Limited, Beaconsfield, Que.
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Returning from extensive service in

the first war with the rank of major, he
gained his early experience with the
Canadian Creosoting Company and then
spent several years associated with the
pulp and paper industry. He worked as
supplies engineer with the Riordon Pulp
Corporation. Temiskaming, Que., as

purchasing agent with the Ste. Anne
Paper Company at Quebec City, and
with Murray Bay Paper Company Lim-
ited at Beaupre, Que.
Named manager of the Dominion

Welding Engineering Company Limited,
Lachine, Que., in 1928, he became gen-
eral manager of the Dominion Hoist and
Shovel Company Limited, Montreal, in

1931, and manager of the Dominion En-
gineering Company Limited, in 1935.

In 1953 the Dominion Hoist and
Shovel Company Limited, a subsidiary,
was integrated into the Dominion En-
gineering Works as the Power Crane and
Shovel Division. Mr. Wallis became
vice-president of the parent organization
and manager of that division.

A member of the Royai Canadian
Engineers, Reserve Force, he com-
manded the third Canadian Division
Engineers, Reserve Force, during part
of the Second World War, subsequent
to which he was appointed honorary
lieutenant colonel of the regiment. He
relinquished the command in 1955.

C. O. Maddock, m.e.i.c, is vice-pres-
ident. office manager and part owner of
the Nickel Belt Cement Products Lim-
ited in Sudbury, Ont.
Mr. Maddock was construction and

estimating engineer with International
Nickel Company Limited at Copper
Cliff, Ont., for a number of years before
his recent retirement. He joined the
company in 1926, originally as a
draughtsman.
He is a University of Toronto grad-

uate, and a past chairman of the Sud-
bury Branch of the Engineering Insti-

tute, serving in this capacity in 1951.

T. A. Harvie, m.e.i.c, was the choice of
the Montreal members of the Canadian
Aeronautical Institute as chairman of
the Montreal Branch during the year
1956-57. The election took place recently.
A McGill University graduate, class of

1941, with a B. Eng. degree in mechani-
cal engineering, Mr. Harvie's engineering
career to date has been with Canadair
Limited in Montreal. First with the
company in 1947, following extensive
overseas service, he was supervisor of

tests and developments, design engineer.

and in 1953 was named to the position

of development project engineer with
the firm.

S. H. Hawkins, m.e.i.c Retired to
Ganges, B.C., is S. H. Hawkins, who
was last year project engineer for the
P.F.R.A. Red River project, while on
leave of absence from his position as

resident engineer for Defence Construc-
tion Limited, Penhold, Alberta.

In this country a great many yeavs

since leaving the old town of Shrews-
bury, England, Mr. Hawkins worked
first with the National Transcontinental
Railway in a variety of positions from
draughtsman and topographer on survey
parties, to resident engineer in charge

of plans, eítimates, layouts and field

work, in connection with railway con-
struction.

Overseas with the Canadian Infantry

and the Canadian Engineers from 1914
to 1919, he was the last two years cap-

tain and adjutant of the tenth bat-

talion, Canadian Engineers.

After the war he moved to Alberta
and was for many years associated with

the irrigation department of the Alberta
Department of the Interior. He was
district engineer for P.F.R.A. at East-

end and Swift Current, Sask., and pro-

ject engineer on irrigation work in Cal-

gary before joining Defence Construc-

tion.

Mr. Hawkins joined the Institute as

a Student in 1909, became an Associate

Member in 1920, and transferred to

Member in 1940.

George O. Saunders, m.e.i.c, vice-pres-

ident of Canadian Locomotive Company
Limited at Kingston, Ont., has now been
named a director of the firm.

He joined the company fourteen years

ago as an assistant in the plant engi-

neering department, transferred to diesel

engineering and subsequently became
manager of locomotive sales, assistant to

the works manager in charge of steam
locomotive production, and then works
manager.
He is a graduate of Queen's University

in mechanical engineering.

G. W. Moule, m.e.i.c, with the City of

Winnipeg Hydro-Electric System since

1945, has transferred h ;

s services to the
engineering branch of the B.C. Power
Commission in Victoria, B.C.
He joined the Winnipeg company as a

designing engineer, and three years later,

in 1948, was named contract engineer.

Prior to that time he had been associated

with Canadian Industries Limited and
Defence Industries Limited, in Montreal
and Winnipeg.
Mr. Moule will be remembered by

Winnipeg Branch members of the In-
stitute as secretary-treasurer in 1948.

D. R. Webb, m.e.i.c, has been elected

president of the Assoeiation of Profes-

s onal Engineers of New Brunswick.
A native of Saint John, N.B., he re-

ceived his education at Saint John High
School and the University of New
Brunswick, from which he graduated in

1935.

Manager and consulting electrical en-
gineer for Webb Electric Company in

Saint John for many years, he has, since

1953 been associated with Kearns and
Bromley, consulting engineers, also of

that city.

F. A. Ritchie, m.e.i.c, has been ap-
pointed director of manufacturing en-
gineering-manufacturing staff, of Ford
of Canada Limited in Windsor, Ont.
Mr. Ritchie's career with Ford began

in 1931 when he joined Ford in Windsor
as a summer student employee. In 1942

he was placed on the staff as a designer

in the former plant engineering depart-
ment. and a year later he headed ex-

perimental test work on universal car-

riers, being done at that time.

Since 1948 Mr. Ritchie has held
numerous supervisory positions, includ-

ing those of assistant superintendent

and, later, superintendent of production
engineering, and assistant general super-
intendent, industrial engineering. Last
February he was named general super-

intendent of industrial engineering.

He is a B.Sc. graduate in mechanical
engineering from Queens University.

L. E. Neil Carr, m.e.i.c, of Calgary.

will henceforth carry out his services as

consulting engineer under the name of

Carr and Company Limited, at new
offices in Calgary.
A 1946 graduate of McGill University,

with a B. Eng. degree in mechanical en-

gineering, he was for a time employed
with Larwill Construction Company in

Calgary before going into private prac-

tice several years ago.

Dr. J. D. MoUard, m.e.i.c, soils specialist,

has been retained by The Photographic
Survey Corporation Limited, of Toronto
in a consultant capacity. He recently

retired as chief of the Air Photo Analysis

and Engineering Geology Division of the

Prairie Farm Rehabilitation Administra-

tion to set up in Regina the firm of J. D.
Mollard and Associates Limited, con-

sulting engineers.

Dr. Mollard has been technical con-

sultant for the Canadian Governmenfs
Columbo Plan surveys in Pakistan and
Ceylon. These surveys are being con-

duèted by PSC which has personnel

now in both countries.

A civil engineering graduate from the

University of Saskatchewan in 1945, he

also obtained an M.Sc. degree from the

Purdue University in Indiana two years

later, specializing in the field of highway
engineering. Subsequently for some time

he was with the Indiana State Depart-

ment of Highways, doing research work
on airphoto mapping and engineering

evaluation of soil and bedrock materiais.

Dr. J. D. Mollard, M.E.I.C.

A little later he returned to Canada
where he has mainly been associated

with the Dominion Department of Agri-

cultures P.F.R.A. He took time out to

obtain his Ph.D. at Cornell, where he

stayed several years as research engineer

and lecturer and to direct air photo

studies in Newfoundland and British

Columbia for various governmental

bodies.

W. A. Cairns, m.e.i.c, has been named
superintendent of the Consolidated Min-
ing and Smelting Company fertilizer de-

partment at Kimberley. B.C.

A University of Alberta graduate, Mr.
Cairns was previously assistant general

superintendent of the Alberta nitrogen

department of the Company which he
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joined in 1936. He worked as a research
ehemist at Trail, B.C., and was transfer-

red to the chemical fertilizer operations
in Calgary in 1945, as assistant super-
intendent of the nitrate group. He be-
came superintendent of development
there in 1946, and assistant superintend-
ent in 1949.

J. Douglas Anderson, m.e.i.c. Trans-
ferred from Winnipeg to Montreal, with
Canadian Pacific Railway Company, is

J. Douglas Anderson, assistant engineer
of track.

A 1945 graduate in civil engineering
from the University of British Columbia,
with a B.A.Sc., he shortly afterwards
gained an M.S. degree from the Univer-
sity of Washington.
Mr. Anderson has held the position

of special engineer while in Winnipeg.

R. W. Borrowman, m.e.i.c, is with
the City of Ottawa Department of plan-
ning and works, as engineer in charge
of planning.

He has been associated with the
Metropolitan Planning Commission since

1945 and has held the position of assist-

ant planner smce 1949. Earlier he was a

building and maintenance engineer of

Defence Industries Limited, Winnipeg
works.
He is a graduate of the University of

Manitoba, class of 1940, with a B.Sc.

degree in civil engineering.

R. E. Davey, m.e.i.c, for five years head
of the works department for the town
of Brockville, Ont.. has taken up a

similar position with the township of

North York, Toronto.
Mr. Davey has also served as town

engineer of Trenton, Ont. He is a grad-

uate of the University of Toronto.

G. T. C. Scott, m.e.i.c, a University of

London, England, graduate, class of

1947, is an associate with The Canadian-
British Engineering consultants in Tor-
onto. He carne to the firm in 1953 as a
representative of Sanford Fawcett and
Partners.

E. L. Johnson, m.e.i.c, has been ap-
pointed manager of the factory division

of The Robert Mitchell Company
Limited.

Since 1949 he has been with the

Mitchell Company, most recently as

assistant general manager of the Mitchell

subsidiary, Prowse Limited.
At one time works manager with the

Dominion Ammunition Division of

Canadian Industries Limited, in Browns-
burg, and Defence Industries Limited,
Montreal Works, he was later factory

manager for the Continental Can Com-
pany of Canada Limited, in Montreal.

H. J. Cordon, m.e.i.c, assistant engineer
for track with the Canadian Pacific

Railway in Montreal, has been transfer-

red to Calgary where he will take up
the dulies of special engineer, concerned
with alterations being made to the Cana-
dian Pacific Railway station.

With the railway for his entire Pro-
fessional career, since 1934, Mr. Gordon
gained his early experience in the posi-

tion of draughtsman and transitman.

Serving with the Royai Canadian Engi-

neers, throughout the second world war,
both in Canada and overseas, it was not
until 1946, discharged with the rank of
captain, that he returned to the railway.
Then he was assigned to the Vancouver
division which appointment was closely
followed by that of assistant engineer
in Montreal. For a time locating en-
gineer at La Cave, Ont., he has since
1950 been located in Montreal and from
1953 worked as assistant engineer of

track.

Mr. Gordon is a graduate of McGill
University.

G. J. Dunne, m.e.i.c After ten years
associa tion with Frank W. Horner Lim-
ited, in Montreal, Mr. G. H. Dunnn
has been elected to the company's
board of directora.

At first employed as supervisor of

the fine chemical department, following
graduation in 1944 from McGill Uni-
versity, he became production manager
in 1952 and has served in that capacity
until the present time.

Frank H. Hedley, m.e.i.c, has moved to
Vancouver where he has accepted a
position as sales manager with Okana-
gan Equipment Company Limited in
the firm's sawmill division.

Mr. Hedley was formerly a manager
of Canadian Westinghouse Company
Limited in Edmonton.

S. M. Finlayson, m.e.i.c, has been
elected a director of the John Inglis
Company Limited, and its associated

S. M. Finlayson, M.E.I.C.

company, the English Electric Company
of Canada Limited. Mr. Finlayson is

President of the Canadian Marconi
Company, Montreal, and also president
of the Montreal Board of Trade.

W. T. Butler, m.e.i.c, has been appoint-
ed vice-president and general manager
of Bauer Bros. Company (Canada) Ltd.,
Brantford, Ont., a newly incorporated
branch of an established American pulp
and paper equipment firm, now con-
structing a plant in Brantford.
Mr. Butler started his engineering

career with Howard Smith Paper Mills
Limited in 1940, as assistant mill ehem-
ist, Beauharnois division, upon gradua-
tion from McGill University; then, ;if

the close of the war, after lengthy mili-
tary service, he resumed work as chief
mill ehemist.
In 1947 he chose to join the Abitibi

Power and Paper Company Limited as

technical control superintendent, and in

time became administrative assistant to
the director of research.
He is a member of the technical sec-

tion of the PuId and Paper Association
and the Technical Association of the
Pulp and Paper Industry. In 1954 Mr.
Butler was chairman for the Sault Ste.

Marie Branch of the Institute.

A. H. Harris, m.e.i.c, is managing di-

rector of Regulators and Equipment
Limited, a Winnipeg company recently
organized to manufacture and sell Rey-
nolds Gas Pressure regulators and asso-

ciated equipment to the gas industry
in western Canada.
Most recently he has been connected

with the Winnipeg and Central Gas
Company, as vice-president and general
manager, but retired last year from
active participation in the affairs of the
firm, to continue membership in the
capacity of consultant only. He was, for

a number of years, manager of gas
utility with the Winnipeg Electric Com-
pany.

Oliver Cundall, m.e.i.c, an English en-
nineering graduate of the University of
Manchester, class of 1946, has joined the
staff of the C. D. Howe Company in

Montreal as a design engineer.
In England, Mr. Cundall was asso-

ciated with consulting engineering in

London. Since taking up residence in

this country he has had employment
with the Foundation Company of Can-
ada, with Preload Engineers Inc.. and,
most recently, with O. V. McCulloch
and Company, consulting engineers in

Montreal.
He is an associate member of the In-

stitution of Civil Engineers and a mem-
ber of the Association of Professional
Engineers of Ontário.

F. S. Heeley, m.e.i.c, has moved from
Winnipeg to Toronto where he has ac-
cepted a position with W.H. Smith and
Company (Electrical Contractors) Can-
ada Ltd.
He has been system planning engineer

with the City of Winnipeg hydro elec-

tric system since returning from Brazil
in 1953 aiter nearly two years with the
Brazilian Traction Light and Power
Company Limited in Sao Paulo. Prior
to that time he was also with the Hydro
Electric System in Winnipeg. He is a
graduate of the Roval Technical College
of Salford. England, class of 1947.

R. Bing-Wo, m.e.i.c, has once again

been elected secretary-treasurer of the
Saskatchewan Branch of the Institute.

First chosen to serve in this capacity in

1952, he has repeatedly held the office

since that time.

Long active in the affairs of the In-
stitute, he has, since 1949 been continu-
ally in demand as an officer. He was
at that time elected to serve a two year
term as a member of the executive of

the Saskatchewan Branch. Concurrently
with this he was a councillor with the
Association of Professional Engineers of
Saskatchewan for two years. In 1952, at

the time he took office with the In-
stitute he was also aopointed registrar

and secretary-treasurer of the Associa-
tion of Professional Engineers.
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There's been a

Revolution in Rubber

Can POLYSAR Bring to Life

Your Product Ideas?
Yes, Polysar can give reality to many
product ideas, previously impractical

with other materiais. Why? Because
^there^ been a revolution in rubber.

Now . . . with Polysar chemical rubbers

and the help ofPolymer research chemists

. . . you can have a rubber tailor-made ones?

to fit the exact requirements of your

product idea.

Whether rubber now enters into your
products or not , you owe it to yourself

to investigate what Polysar can do for

them. You'11 find— as have manufac-
turers in 40 countries— that Polysar can

make a world of diíference.

Here's How POLYSAR Beat

a Criticai Insulation Problem

When Northern Electric Company Limited was

looking for an insulation rubber—to be used

in underwater electric dredge cables subject to

extremely rugged treatment—they chose Polysar

Butyl 100. This special type of Polysar gives high

resistance to ozone, water, heat and cold;

provides excellent dielectric properties;

has good flexibility; and is readily processed.

If you, too, have a criticai rubber problem,

Polymer will be glad to help find the solution.

Polymer Corporation Limited, makers of

Polysar rubbers, has the largest industrial

research and development division in

Canada. Why not make full use of these

facilities and learn how Polysar can

improve present products and create new

Write to our Sales and Technical Service

Division, Sarnia, Canada.

POIYMER
CORPORATION

UMITtO

POLYSAR
POLYMER CORPO R ATI O N

Sarnia, Canada
Distributors in 28 Countries Around the World
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Last year Mr. Bing-Wo represented

the Association of Professional Engi-
neers at the animal meeting of the
Dominion Council of Professional Engi-
neers, held in St. Johns. Newfoundland.
He is an engineer in the design de-

partment of the Dominion Department
of Agriculture, P.F.R.A., with head-
quarters in Regina, and has been asso-

ciated with the Department since grad-
uation from the University of Saskat-
çhewan in 1943.

Austen B. Barnes, m.e.i.c, has joined

the engine division of de Havilland Air-

craft of Canada Limited in Toronto.
From Birmingham, England, he has,

since coming to this country, included
among his Professional appointments a
period with Phillips Electrical Works in

Brockville, Ont., in 1952, with Automatic
Electric (Canada) Limited the following

year and the Canadian General Electric

Company Limited where at Lansing,

Ont., he held the position of maintenance
engineer.

Zygmunt K. Radecki, m.e.i.c, has ac-

cepted a position as instrument engineer
with the Àluminum Company of Canada
at Arvida, Que.

A chemical engineer from the Tech-
nical University of Lwow, Poland, where
he graduated before the war, Mr. Ka-
decki's previous appointments include
that of section engineer in the depart-
ment of solvent recovery with Canadian
Celanese Limited, at Drummondville,
Que., from 1948.

V. M. Wallingford, m.e.i.c, formerly
resident engineer for the Xew Brunswick
Electric Power Commission on their

Beechwood power project, is now resi-

dent engineer on the construction of the

aluminum plant at Baie Comeau. for the
Canadian British Aluminum Company
Limited.

F. L. Fournier, m.e.i.c, formerly of

Calgary, has moved to London, Ont.,

where he holds the position of general
manager of Bluewater Oil and Gas
Limited.
Mr. Fournier is a former sénior geo-

logist with Imperial Oil Limited in Cal-
gary. He became associated later, in the
same capacity with Calvan Consolidated
Oil und Gas Company Limited in 19ol,

in that city. In 1953 the firm appointed
Mr. Fournier vice-president and general
manager.
He is a University of British Colum-

gia graduate in geological engineering.

K. L. Hall, míj.c, mechanical engineer

with Trans Mountain Pipeline Com-
pany in Vaneouver since 1953, has been
transferred to Kamloops, B.C.
Mr. Hall has also been associated with

McColl-Frontenac Oil Company (B.C.)

Ltd., in Vaneouver, as lubrication engi-

neer. He is a graduate of the Univer-
sity of Saskatchewan.

D. A. G. Smith, m.e.i.c, is in Uranium
City, Saskatchewan with Lake Cinch
Uranium Mines.
Active in the fields of mining and

metallurgy for a number of years, he has
been associated with the International

Uranium Mining Company Limited at

Yellowknife, N.W.T., and in Edmonton.
He has been mining engineer with the

Winnipeg Supply and Fuel Company.
which he joined in 1948, and more re-

cently, in 1954, he was the chief inspec-

tor of mines with the Department oí

Mineral Resources, Regina.
Mr. Smith is a graduate of Queen's

University.

J. S. Motherwell, m.e.i.c, is with Sand-
well and Company, consulting engineers,

in Montreal, where he fills the position

of resident engineer. He has been with

the company in Vaneouver and after

service with the R.C.A.F. during the

war was associated with the Powell
River Company in British Columbia.
Earlier in his career he was with the

Dominion Engineering Company Lim-
ited at Montreal.
He is a graduate of the University

of British Columbia in mechanical engi-

neering.

H. E. Palmer, m.ej.c, who is a 1951

graduate in mechanical engineering from
the University of British Columbia is

with Westcoast Transmission Company
Limited in Calgary. His position is that

of natural gas engineer.

In 1953 he was assistant production
engineer with the Canadian Natural Gas
Company Limited in that city.

Eric Blair, m.e.i.c. is now associated

with the firm of Crippen Wright Engi-
neering Limited in Vaneouver.

READ STANDARD
CORPORATION

Heavy duty
Axial Flow Positive Displacement

Vacuum Pumps (wet or dry service)

Blowers, Gas Boosters

For direct connecting at standard motor speeds.

Lower H.P. requirements Volumes, Pressures and
Vacuum to meet ali your requirements.

For information write

IflURIE KJflrtB
ENGINEERS

637 Craig St. West 30 Grosvenor Street,

Montreal, Que. Toronto, Ont.
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A good example of the intricate castings

possible with ductile iron. These 60-45-10

type were cast by Bell Foundry Co. Ltd.,

St. James, Manitoba, to be used on a

grain swather. Notice flat bar test piece,

at right, twisted in ductility test.

A sample of an exacting casting that must

be able to absorb shock, possess torsional

rigidity, have excellent wear resistance

and yet be readily machinable. This

ductile iron crankshaft of 80-60-03 type

was cast by Canada Iron Foundries,

Limited, Special Products Plant,

Hamilton, Ont.

Ductile Irons Prove Economy

Both in First and Overall Cost

Ductile iron castings are not

expensive even in the first cost.

But, more important, parts made
of ductile iron have proved, in

many cases, extremely economical

in overall or ultimate cost. The
superior properties of ductile iron

have enabled castings to replace

more costly forgings or welded

structures. Their good machina-

bility has effected important

savings in machine shop time and

labour. Their resistance to wear,

shock or elevated temperature

frequently permits their replace-

ment of more costly materiais and

enables them to perform
satisfactorily for a longer time.

/\

TRACE MARK

THE INTERNATIONAL NICKEL COMPANY
OF CANADA, LIMITED

25 King St. W., Toronto, Ontário

Ductile iron Jungle Trac, a type of equip-

ment which adapts tandem axle trucks to

half track for off-the-road service. Parts

include adjustable links or "dumbells",

and bushings which were cast by Otaco
Limited, Orillia, Ontário, in their

60-45-10 Ductalloy.

THE INTERNATIONAL NICKEL COMPANY
OF CANADA, LIMITED,

25 King St. W., Toronto, Ontário.

Please send me a copy of "Ductile Iron— The Cast Iron
That Can Be Bent", which illustrates many applications and
properties of ductile iron.

NAME

COMPANY

ADDRESS

THE ENGINEERING JOURNAL June, 1956 819 (49)



• PeAAxutalá.

He was formerly engaged in civil engi-

neering, design, and construction service

with the Indian AfTairs Branch of the
Department of Citizenship and Immi-
gration, at Ottawa.

H. Wittnich, M.E.I.C.

H. Wittnich, m.e.i.c, has accepted a
position with the Steel Company of

Canada.
In 1954 he was appointed assistant

to the industrial engineer of Alnee
Wood Products Inc., in Montreal, with
charge of production control. He has
also worked for R.C.A. Victor Oompany
in Montreal and with Canadian Allis-

Chalmers Limited in Lachine, Que.

A. Gall, m.e.i.c, formerly chief drafts-

man with the British Columbia Interna-
tional Engineering Company Limited at

Kemano, B.C., has accepted a position

with Monarch Forge and Machine
Works in Portland, Oregon.

After completing studies in engineer-

ing in England he began his career

with Messrs. Head Wrightson and
Company Limited in 1945, and two
years later was transferred to South
Africa by the firm and spent six years
gaining experience in various types of

engineering, with the original firm and
others. In 1953 he supervised the lay-

out, design and detailing of gold mine
and uranium plants to be constructed

in that country. Shortly afterwards lie

came to Canada to take up his position

in British Columbia.

G. Arczynski, m.e.i.c, has left his posi-

tion as design engineer with John Inglis

Company Limited in Toronto to join

the firm of Crippen Wright Engineering
Limited, consulting engineers, in Van-
couver.

A graduate of the Polish University
College of London, Eng., he received
a diploma in mechanical engineering in

1948.

J. D. Kean, m.e.i.c, has resigned from
the position of county engineer, Peter-
borough, Ontário, after seven years'

service. He will take up new work with
the Curtis Bros., general contractors, in

that city.

He was engineer for East Whitby
township before going to Peterborough
and was also júnior engineer in the

East York township of Ontário for a

time.

He is a University of Toronto
graduate.

H. Brekke, m.e.i.c, has joined the con-
sulting engineering firm of H. A. Simons
Ltd., at Kenora, Ontário, where he is

responsible as inspector for ali concrete
work in connection with the extension
of a paper mill in that district.

Mr. Brekke was for several years
associated with the City of Winnipeg.
first as hydraulic engineer in 1941 with
the hydro-electric system, and later. in

1946, as construction superintendent.
Mr. Brekke came to this country from

Europe. He is a civil engineering grad-
uate from the German University of

Prague which he attended before the

war.

Yum-Hong Omen Lee, m.e.i.c. who in

1950 gained an M.Sc. degree from the
University of Toronto, following a de-

STEELFLEX
COUPLINGS

ARE

THE
WILLIAM

PR6F6RRBD
IN FIRST COST

PREFERRED by those who recognize

superior machine design, engineering and

mechanical worth.

IN SERVICE

PREFERRED jfor smooth power trans-

mission,absorbing shock, dampening vibration.

IN APPLICATION

& SONS
LIMITED

A DIVISION OF MILLSPAUGH LIMITED, SHEFFIELD, ENGLAND

OWEN SOUND. ONTÁRIO

PREFERRED because FALK Steelflex

Couplings are applicable to 90% of industrial

services. Special Steelflex Couplings available

for the other 10%.

Montreal: 1224 St. Catherine St. Wett

St. Catharines: 50 Church St.

Haileybury: John H. Brumell
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Contracts for the Ministry of Transport and

Civil Aviation {Air Ministry Directorate

of Works) included the Central Terminal

buildings and the Main Access Tunnel.

taylor woodrow's contribution to the

great work of construction of London Airport could

only have been made by an organization

itself great in resources of skill,

experience and equipment. Yet at the

same time this work at London Airport has been but

one of many large projects successfully undertaken

by Taylor Woodrow, which capture the imagination

by their scale and by their public importance.

TAYLOR WOODROW MM mrywhere

K /

1

6 6 J AIR Vil S STREET TORONTO
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gree in LingDan, Canton, China in civil

engineering the year before. is with the
Ontário Hydro Commission at Toronto.
Mr. Lee was formerly structural de-

signer with H. G. Acres and Company
in Niagara Falis.

R. M. Ferguson, m.e.i.c, is now em-
ployed by Consolidated Mining and
Smelting Company in Trail, B.C., as a

designing draftsman.
Mr. Ferguson, who is a graduate of

the University of Alberta in civil engi-

neering, was previously associated with
Dominion Bridge Company in Calgary.

Hans Streibel, m.e.i.c, has accepted a
position with H. G. Acres and Com-
pany Ltd., in Niagara Falis, Ont. He
was formerly a design engineer with C.
J. Jeffreys in Montreal.
Mr. Streibel graduated from the In-

stitute of Technology in the Free City
of Danzig in 1936. He was awarded a
diploma in civil engineering.

T. N. Davidson, m.e.i.c, is assistant

superintendent, distributing house plan-
ning, with Northern Electric Company
in Montreal.
A Queen's University graduate of

1941, in electrical engineering, he was
during the next two years a sales engi-

neer with the Canadian National Car-
bon Company. Then, at the close of

the war, after three years service with
the R.C.N., he joined his present firm

as telephone equipment engineer.

Sean Martyn, m.e.i.c, of University
College, Galway, Ireland, class of 1947,

who in this country has been working
for Bell Telephone Company of Canada,
special contractas division, in Montreal,
has moved to Val D'Or, Que., where
he has accepted a position with the

Fraser - Brace Engineering Company
Limited.

H. Frymann, M.E.I.C, a graduate of the

Swiss Federal Institute, class of 1950, has
assumed the position of chief electrical

engineer with the St. Lawrence Cement
Company in Quebec City, following

several years service as an electrical

engineer with the company.

R. H. Tooley, m.e.i.c, of Sault Ste.

Marie, Ontário, has accepted a position

with Abitibi Power and Paper Com-
pany in that city, as assistant staff engi-

neer, in the firm's research and develop-
ment division.

He has formerly been associated with
the Algoma Steel Corporation in Sault

Ste. Marie, Ont., working in the capac-
ity of assistant to the superintendent

of maintenance.
In 1950, receiving a B.Eng. degree in

mechanical engineering, he graduated
from the University of Saskatchewan.
Mr. Tooley is secretary-treasurer of

the Sault Ste. Marie Branch of the In-

stitute.

James E. Twiss, m.e.i.c, has resigned as

assistant to the electrical superintendent
with the International Nickel Company
of Canada Limited, in Copper Cliff,

Ontário, to accept a position with R.
M. Way and Company Limited, Consult-

ing engineers in Toronto. He will be
assistant chief electrical engineer.

Mr. Twiss joined the International
Nickel Company on graduation from
Queen's University in 1947 and worked
as a júnior electrical engineer until 1949.

In the years that followed, until his

promotion to assistant to the electrical

superintendent in 1954, he served as

assistant chief electrician at the Copper
Cliff smelter and Garson mine.

E. J. Wilson, m.e.i.c, is employed by
Messrs. Racey, McCallum and Associ-

ates, Limited as a site engineer on the

Mid-Canada Early Warning Defence
Line.
He has previously, for several years

been employed by Canadair Limited, in

Montreal.

V. S. B. Corbet, m.e.i.c, has been ap-

pointed mill manager of Canadian Cot-
tons Limited, in Hamilton, Ont.
He graduated from McGill University

with a B.Eng. degree in 1944 and after

a period of service with the R.C.E.M.E..
joined the staff of J. D. Woods and
Gordon, management consultants, where
he held the position of supervisor. In

at London Airport
The construction of the four giant, single span

permanent hangars for B.O.A.C. was carried out by
W. & C. French. These huge contemporary buildings

include workshops, stores and offices

and were constructed for the Air Ministry

on behalf of the Ministry of Civil Aviation.

Throughout Britain W. & C. French are contributing

in a large measure to industrial and civil development.

Designers: Sir Owen Williams and Partners.

,„. m i—i

W. & C. FRENCH LIMITED BUCKHURST HILL ESSEX
TELEPHONE: BUCKHURST 4 4 4 4 (15 LINES) TELEGRAMS: FRENCH BUCKHURST HILL
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Wha

Casting

"Good" is the measure of performance. A good casting

measures up— in performance— to ali the requirements of

its buyer and its end user.

If, during its life, it must withstand repeated thermal

shocks, then it must be heat resistant; if it is going to be

subjected to constant friction, then it must be wear

resistant; if it comes into contact with salts or acids, then

it must be corrosion resistant.

"Very true," you say, "and also very obvious. It is one

thing to make fine castings to fit the job but can you make

the price fit the castings? That's a requirement, too."

We can. That's where our Special Products Plant comes

in. It is run by experienced men, controlled by a first class

laboratory and equipped with modern foundry equipment

— it's an operation thafs geared to meet quality and

price requirements.

Our electric furnace, for example, allows flexibility,

versatility and far greater uniformity of composition in

the production of ali types of iron.

The result: the best possible assurance against being let

down half way through the machining operation. Your

shop investment is thus protected.

So when you need "good" alloy castings, delivered

clean and on time, order them from:

Canada Iron
f o un âri e s, li im. it e d
FOUNDRY & MACHINE DIVISION

HEAD OFFICE: 921 Sun Life Bldg., Montreal TORONTO OFFICE: 171 Eastern Ave., Toronto

Literature

is available on the

following engineering

irons and alloy irons

produced by our

Special Products

Plant\

Ifyou would like valuable

information on any or ali

of these irons, tick them

off and mail this coupon.

NODULOY NI-RESIST

NI-HARD DOMITE

NODULOY NI-RESIST

Your Name

Address
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1953 he became manager of industrial

engineering for Canadian Cottons, with
headquarters ia Cornwall, Ont.
Mr. Corbet has been an active mem-

ber of the Cornwall Branch of the In-
stitutc and served on the executive for

the past two years.

Dr. K. L. Pinder, ji.e.i.c, who returned
to Canada in 1955 following two years
study in England on an Athlone Fel-
lowship, has been appointed to the staff

of the Pulp and Paper Research In-

stitute of Canada. Dr. Pinder will join

a special group of scientists engaged in

developing a new technique, invented at

the Institute, for the recovery of chemi-
cals from industrial waste liquors.

He received a B.Eng. degree in chemi-
cal engineering from McGill University
in 1951. his masters degree a year later

and while at the University of Birming-
ham in 1954 received a Ph.D. degree
in chemical engineering.

Dr. Pinder spent some time with Shell

Oil Company in Calgary on his return

to Canada.

J. E. Sinnot, jr.E.i.c, has terminated
his association with the Ford Motor
Company of Canada Limited at Wind-
sor. Ontário, where he Iíeld the position

of eléctrica] design engineer and has

joined the staff of Pagon and Goodman
in that city.

He is a University of Toronto gradu-
ate, class of 1950.

Horace Owen Moses, jr.E.i.c, has ac-
cepted employment with Sandwell and
Company Limited, consulting engineers
in Vancouver.
He is a University of British Columbia

graduate in mechanical engineering.

In 1953 he was associated with Cana-
dian Industries Limited at Shawinigan
Falis, Que., as a foreman.

Jean R. E. Moreau, ji.e.i.c., has been
named assistant manager of the Eagle
Pencil Company at Drummondville,
Quebec.
A graduate of the Ecole Polytech-

nique, class of 1951, in civil engineering,

he has had experience with the Cana-
dian Arsenais Limited at St. Paul
UErmite, Que., and with Dominion
Engineering Works Limited, Lachine,
Que.

G. Roy Pond, ji.e.i.c, has reeently ac-

cepted the position of assistant mechani-
cal engineer in the motive power and
car equipment department of the

Canadian National Railways. He is now
located at St. John's. Newfoundland.
Mr. Pond was previously employed

as assistant to the process development
superintendent of Mersey Paper Com-
pany Limited in Liverpool, N.S., after

having graduated in mechanical engi-

neering from Nova Scotia Technical
College in 1954.

J. Haworth, ji.e.i.c, has accepted the

position of plant design engineer with
Courtaulds (Canada) Limited, Cornwall,
Ontário.
Mr. Haworth graduated from Queens

University in 1947 and shortly after-

vvards went to Cornwall in connection
with equipment installation in a rayon
plant for Robert A. Rankin Company
Limited.
He has since spent time with the firm

in Dartmouth, N.S., and Montreal in

1951 and 1952.

For a time he was associated in 1949

with Stadler, Hurter and Company in

Montreal.

Frank A. Kay, 3TXJ.C, has for some
months held the position of chief engi-

neer with Quebec Iron and Titanium
Corporation at Sorel. Quebec. He was
field engineer with the firm in 1953.

Mr. Kay is a 1950 graduate from Mc-
Gill University. in mechanical engineer-

ing.

R. A. W. Clayton, ji.e.i.c. , is working
as a project engineer with Sandwell
International in Montreal.
He has worked previously with Sand-

well and Company Limited, consulting

engineers, in Vancouver.
He is a 1951 graduate of the University

of British Columbia in civil engineering.

Henry E. Parker, jr.E.i.c, a 1952 grad-

uate of McGill University and winner
of an Athlone Fellowship that year,

has returned to the university as a

ff 99

CINCH
ANCHORS

"STRONGER THAN THE BOLT"

The completely reliable expansion Anchor

Manufactured in Canada solely by

CANADIAN GINGH ANGHORING SYSTEMS
LIMITED

2095 Madison Avenue, Montreal

Data boolr— stress fob/es on requeri

SAVE TIME
with

SPUN ROCK
BLANKETS

When boilers, refinery towers or large ranks are to

be insulated, you can save time and effort by

using Spun Rock Blankets. Made to size so as to

avoid cutting on the job, the blankets are easily

applied and constitute a saving ali down the line.

Write for our new Technical Bulletin

for complete information.

SPUN ROCK WOOL INSULATION

Canada s First Rock Woo/

SPUN ROCK WOOLS
LIMITED

THOROLD • ONTÁRIO

Represented by

ASBESTOS LIMITED;
ATLAS ASBESTOS CO.. LTD.
TORONTO AND MONTREAL - AND
REFRACTORIES ENGINEERING
AND SUPPLIES LTD.. HAMILTON
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Here is a hose team

specifically developed to meet

every dríMjng requirement

J COVER Smooth, green, sofl,

resilient, highly resistani fo rear-

ing, cutting, gouging, abrasion.

2 REINFORCEMENT A new-rype
cord combines excellent flexibil-

ity wilh high bursl pressure.

3 CUSHION PLY Rubber between
layers of reinforcement increases

flex life, eliminares ply separ-

ation—cushions cord against

impacts— insulates cord from

destrucrive moisture.

TUBE Oil-resistant (air hose
only)— will not break inro loose

or gummy particles fhat clog

lools.

MINE-ECON is available in Vi" size
for water and and l" size for air.

MINE-ECON HOSE is a brand new
B.F. Goodrich development of

interest to everyone concerned with

air drilling operations. This new hose
provides ali the features to make a
superior hard-working, long-wearing
air and water hose combination for

mines, quarries and construction jobs.

MINE-ECON HOSE is actually lighter

than standard hose and because of

its bright green colour, is readily

seen in underground operations . . .

Mine-Econ Hose is extremely flexible

—yet far stronger than ordinary hose
. . . Mine-Econ Hose is a MUST for

every air drilling job.

B.F. GOODRICH MINE-ECON HOSE
is available in continuous lengths, up
to 500 ft. It eliminares the use of
extra sets of couplings, prevents oil

and moisture from entering at the

joints. Mine-Econ Hose will stand
ali kinds of rough, tough treatment—
job after job.

WRITE for complete details on
this amazing wonder hose to
the Industrial Products Division,

B.F. Goodrich Canada Limited, Monc-
ton, Montreal, Toronto, Kitchener,

Winnipeg, Regina, . _
^

Calgary, Edmonton
and Vancouver.

SPECIFY B.F.G. MINE-ECON HOSE ON YOUR NEXT ORDER
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lecturer in tlie department of mechani-
cal engineering.
Under the provisions of the Athlone

Fellowship, Mr. Parker went to England
in 1953, where lie attended the College
of Aeronáutica at Betchley, Bucking-
hamshire.

L. H. J. Mooney, jr.E.i.c. From Quebec
City to Paris, France, is the transfer

recently accorded Mr. Mooney, district

manager with Otis Elevator Company
Limited for the past several years, and,
at an earlier date sales engineer with
the firm.

He is a 1950 graduate in electrical

engineering from McGill University.

George N. M. Currie, jr.E.i.c, lately of

Charles E. Napier Company Limited in

Toronto has taken an appointment with
Urwick Currie Limited, management
consultante, in that city.

He is a mechanical engineering grad-
uate from McGill University, class of

1951. and holds an M.A.Sc, degree,

sained in 1953, from the University of

Toronto. Mr. Currie is especially quali-

fied in public health engineering.

Wallace E. Stewart, Jr.E.l.C., is asso-

ciated with Defence Construction (1951)

Limited, in London, Ont.
With the City of Hamilton, Ont., in

1953, shortly after his graduation from
the University of Manitoba, he has
since then also been employed with H.
G. Acres, in Niagara Falis. •

Elias Blouin, Jr.E.l.C, ã 1954 graduate
from Lavai University in electrical engi-

neering has been for some time em-
ployed as electrical engineer with the
Canadian Resins and Chemicals Limited
at Shawinigan Falis, Quebec.

J. Alberto Dada, jr.E.i.c, an electrical

engineering graduate from McGill Uni-
versity, class of 1954, who was shortly

afterwards working in San Salvador, El
Salvador, with Dada, Dada and Com-
pany, is now employed by the Compania
Alumbrado Electric de San Salvador.

He holds the position of distribution

engineer.

J. G. Doyle, Jr.E.l.C, has accepted a posi-

tion with Sperry Gyroscope Company of

Canada Limited, in Montreal, as product
engineer.

A graduate of the Nova Scotia Tech-
nical School, class of 1950, he joined the

Canadian General Electric Company in

Montreal the following year and has
been with them in the intervening
period.

J. H. Whalen, Jr.E.l.C, back to Canada
September last, after extensive experi-

ence overseas, is with the Canadian
International Paper Company, Mont-
real, in the Economic Planning Depart-
ment.

J. H. Whalen, Jr.E.l.C.

In Sweden in 1954, he spent some
time with the Holmens Bruk Paper
Company at Hallstavik, and later, at

Aylesford, England, was with the Albert

E. Reed Paper Company.
Mr. Whalen obtained a B.Sc. degree

in civil engineering from the University

of New Brunswick in 1952, then went
on to the Massachusetts Institute of

Technology, Cambridge to gain a master

of science degree in the spring of 1954.

7=^
CZD CZDI
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The above view shows our thirteen foot inside diometer continuous Wood Stave Pipe

installed as a syphon between irrigation ditches on either side of a coulee in the St. Mary's

River irrigation Development. Ease of installation and long life were major reasons for this

installation.

BUTT JOINT
PATTERN

with shoulder rein-

forcement for added
strength

Write for illustrated

catalogue No. 54 for

complete intormation

on Pacpipe Wood
Stave Pipe and Tanks

pacpipe
TANKS
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To reduce
reading errors

Kodagraph
Reproduction Materials

"The big NEW PLUS in engineering drawing reproduction''

* Kodagraph Autopositive Paper
Extra Thin for high-quality photo-

graphic intermediates at lowest

cost.

* Kodagraph Autopositive Film for
very fast printing intermediates

of highest quality.

* Kodagraph Autopositive Paper
Translucent for faster printing,

more durable easier-to-revise in-

termediates.

1 Kodagraph Contact Paper Trans-

lucent for fast-printing durable,

very high-quality intermediates.

1 Kodagraph Repro-Negative Paper
for black-line intermediates from
negative-type originais.

A drawing with weak line detail or stains and

creases is a potential troublemaker ... is likely to

produce hard-to-read prints and pave the way for

costly errors later on.

Thus, youre giving your customers low-cost

protection against reading errors when you repro-

dnce ali such originais on Kodagraph Autopositive

Paper.

This photographic material cleans up back-

grounds . . . strengthens line detail . . . assures

highly legible blueprints and direct-process prints.

AU of which builds good will and business for you.

CANADIAN KODAK CO., LIMITED, Toronto 9, Ontário

Please send me more informafion on Kodagraph
Reproduction Materials.

NAME

POSITION

COMPANY

STREET

CITY

PROVINCE

!

0X0
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Wm. G. Allen, jr.E.i.c, has left the

Canadian Army Signals Engineering

Establishment, Ottawa, and has taken a

position with the Atomic Energy of

Canada Limited, Deep River, Ontário.

Shortly after his graduation from Mc-
Gill University in 1949 with a B.Eng.

degree in electrical engineering he be-

came a lieutenant with the Canadian
Signals Research and Development
Establishment, Department of National
Defence (Army), at Ottawa. In 1953. as

chief mechanical engineer with the unit,

he held the rank of captain.

Lorne A. Keyes, jr.u.i.c, has accepted
a position with R.C.A. Victor Company
Limited in Montreal. He is an electrical

engineering graduate of Queen's Univer-
sity, class of 1954.

M. S. Dubas, jr.E.i.c., who in 1955, at-

tained a master of science degree at the
University of Alberta, has joined the

staff of the Materials Testing Labora-
tories, in the southern Alberta city of

Lethbridge.

Raymond F. Sherk, jr.E.i.c, has been
named representative in Toronto and
Southwestern Ontário for Spartan Air
Services Limited and Canadian Aero
Service Limited.

U. F. Sherk, Jr.E.I.C.

where there's natural gas

A Ruston Mark 'TA' Cas Turbine mstolled at the AG. IP.

refmery at Conemaggiore, Italy, rum on natural gas and
tuppties t>ower and heat for the plant.

GAS TURBINES
are the most economical means of power andheat supply

normal continuous rating : 1300 b.h.p.

For Information on the many outstanding features of thes» versatile,

long-life power units. please write for brochura No. 9414JC

RUSTON & HORNSBY LTD • LINCOLN • ENGLAND
ASSOCIATED W/TH DAVEY PAXMAN & CO LTD COlCHESTER

CANADIAN DISTRIBUTORS

MONTREAL & TORONTO: Laurie & Lamb

WINNIPEG II REGINA: Mumford, Medland Ltd.

LUNENBURG, N.S. : Atlantic Bridge Co., Ltd.

EDMONTON A CALGARY : Electrical Industries Ltd.

ST. JOHN'S, NEWFOUNDLAND: Steers Ltd.

VANCOUVER : Walkem Machinery & Equipment Ltd.

A graduate of the University of Tor-
onto, class of '52, and a former R.C.A.F.
pilot, his more recent background in-

cludes both marketing and engineering.

Mr. Sherk is a member of the On-
tário Association of Professional Engi-

neers.

R. H. Dunn, jr.E.i.c, is production man-
ager with Precast Haydite Limited in

Toronto.
He is a 1951 graduate of McGill Uni-

versity, with a B.Eng. degree in civil

engineering. In 1953 he was plant engi-

neer with Canadian Copper Refinerie<

Limited, in Montreal.

H. E. Ryan, ji-.e.i.c, has accepted a

position with the Ebasco International

Corporation in Elizabeth, New Jersey,

U.S.A.
Previously a staff engineer with the

Nova Scotia Power Commission in

Halifax, he is a 1949 graduate from the

Nova Scotia Technical College.

F. D. Malloch, jr.E.i.c, has accepted a

position with the Department of North-
ern Affairs and Natural Resources.

Ottawa.

Canadian Office & Spares Depot, 2, Paxman Road, Islington, Toronto 18, Ontário.

F. D. Malloch, Jr.E.I.C.

A graduate of the RCN College.

Royai Roads, B.C., and Queens Uni-
versity, Mr. Malloch graduated from
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Complete Unit Substations For

EPD Weatherproof Unit Substations are outstanding

examples of power equipment planned for safety

and efficiency. This durable weatherproof unit, of

transformer and switchgear, can be located close

to load center, yet out of doors, thus saving on

premium indoor production space. Both Indoor

and Outdoor Unit Substations, as well as a full

range of Switchgear, built to your specifications,

are available from EPD. 5508 R

Disconnecting Switches

Load Break Switches

Switchboards, HV and
LV Metal Clad Switchgear

Air Circuit Breakers

Moulded Case Breakers

Power Transformers

Conductor Fittings

Fused Cutouts

Plug Switches

WRITE FOR BULLETIN No. 1600

EPD EASTERN POWER DEVICES LIMITED/
TORONTO • HEAD OFFICE 29 WABASH AVENUE - MONTREAL 620 CATHCART ST. R00M 1021

VANCOUVER • WESTERN CANADA BLDG. 416 WEST PENDER ST.

SPECIALISTS IN
SWITCHGEAR
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the latter in 1951 with a B.Sc. degree
in meehanical engineering. He has since

then been employed in the Wire and
Cable and plant maintenance depart-
ments of Northern Electric Company
Ltd., in Montreal.

Cordon E. Smith, ji.e.i.c, who last year
worked with Mathews Construction
Company Limited in London, Ontário,
lias joined Proctor, Redfern and Laugh-
lin. civil ,and consulting engineers in

Toronto.

A Queen's University graduate, class

of 1950, he joined the Ontário Depart-
ment of Highways soon after gradua-
tion, working in Toronto and Bancroft,
Ontário.

R. G. Cowan, jr.n.i.c, until recently

employed by C. D. Howe Company
Limited, consulting engineers, in Mont-
real, has transferred his services to

Moore, Mainville and Cowan consult-

ing engineers in Moncton, N.B.
Before joining the C. D. Howe Com-

pany in 1952, he was with Building Pro-

ducts Limited in Montreal as a fore-

man and was meehanical engineer with

Hagan and Company Halifax Limited.

He is a 1950 graduate of the Nova
Scotia Technical College.

James G. Morrison, jr.E.i.c., who has
been associated with Bell Telephone
Company of Canada since 1951, has
been transferred from Kingston to
Ottawa. For the last two years he has
held the position of traffic assistant in

the St. Lawrence District, with head-
quarters in Kingston. He now becomes
traffic superintendent of the Ottawa
Valley District, with headquarters in
Ottawa.
A graduate of 1951 he studied engi-

neering at the Nova Scotia Technical
College.

Warren A. Trotter, ji.e.i.c, has relin-

quished his position as assistant com-
missioner of works in the Township of
East York, Ontário, and has become
associated with the Toronto firm of con-
sulting engineers, Gore and Storrie.

Mr. Trotter is a Queen's University
graduate, class of 1948. He has also

lived in Kingston as a graduate civil

engineer where he held the post of
deputy city engineer.

Lieut. C. A. Millar, jr.E.i.c, has been
assigned the duties of Platoon Com-
mander, Apprentice Training Company,
R.C.E.M.E. School, Kingston, Ontário.
Combining an army career with engi-

neering since graduation from the Uni-
versity of British Columbia in 1953,
Lieut. Miller that year became control
officer with the Department of National
Defence, No. 7 Coy., R.C.E.M.E., Cold-
brook, N.B.

J. D. Ross, ji.e.i.c, is employed by
Sherritt Gordon Mines Limited, in the
chemical and metallurgical division of
the -company's nickel refinery at Fort
Saskatchewan, Alta.

A graduate in engineering physics from
the University of Saskatchewan in 1953,

he has gained experience with the
Schlumberger Well Surveying Corpora-
tion at Stettler, Alta., and Fort Saskat-
chewan.

Donald W. Blair, s.e.i.c., a Queen's Uni-
versity graduate of 1955, is with Geocon
Limited, in Montreal.

G. J. Palmer, s.e.i.c, a graduate in

meehanical engineering last year, from
the University of Manitoba, has taken
up work with Canadian Industries
Limited at Shawinigan Falis, Que.

E. J. Bliss, s.e.i.c, a 1955 graduate
from the University of New Brunswick,
with a B.Sc. degree in civil engineering.
is employed with the Maritime Cement
Company Limited, in Moncton, N.B.

C. M. Goodrich, s.e.i.c, a University of

Saskatchewan graduate, class of 1955, is

working with the Department of Public
Works, Government of Alberta, Edmon-
ton, where he will serve as a meehanical
engineer in the architectural branch of

the Department.
Since graduating last year he has been

briefly associated with the Canadian
Gulf Pipe Line Company and the Peace
River Oil and Pipeline Company, in

Edmonton and Valleyview, Alberta.

C. J. Partridge, s.e.i.c, a 1955 graduate
of Queens University who since then
has worked as field engineer with the
Bell Telephone Company of Canada at
Knob Lake and Sept Isles, Quebec, is

now employed by B. Perini and Sons
at. Blind River, Ontário.

2000 REPORTS
Stone & Webster reports have

covered a wide variety of subjeets,

ranging from the solution of specific

engineering problems to investiga-

tions concerning the establishment

of complete new enterprises. These

include process development, loca-

tion of plant, and estimates of capital

and production costs.

During the past 25 years more

than 2000 reports have been made by

Stone & Webster for clients in utility,

industrial and other fields.

STONE & WERSTER
CANADA LIMITED

44 KING STREET WEST - TORONTO 1
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Vl*" WITH

STAINLESS

STEELS

Stainless steels retain remarkable strength

when heated— are ideal for criticai high-

temperature service. Yet, amazingly, these

versatile wonder metais also remain strong

and workable when subjected to externe cold.

This ability to defy temperature is important

in such applications as jet plane tail

cones, where inside and outside temperatures

may vary by hundreds of degrees.

Write for the helpful Atlas Library of

Stainless Steel Information.

ATLAS

STEELS

LIMITED

WELLANO, ONTÁRIO

ATLAS
STAINLESS

STEELS
Warehou<ec Montreal, Toronto, Hamilton,

Windsor, Winnipeg, Vancouver

Agenti throughout the world.

THE ENGINEERING JOURNAL June, 1956

Available In iheet, «trip, plate,

hibing, bar, wlre and «pedal forglngt.
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Sudbury

H. M. Whittles, jr.EJ.c.,

Secretary-Treasurer

H. F. Coffin, jr.E.I.C.,

Branch Nèws Editor

Ànnuul Meeting Held
The annual meeting of the Branch was

held at the Sudbury Granite Club on
May 3, 1956. Special guests for the
evening were the wives of the members.
Following the dinner at 7 p.m. there

was a short business meeting during
which the election of officers for 1956-57

took place with results as follows: chaii-

man, L. T. Lane; vice-chairman, J. W.
Smith ; non-resident committeeman, J.

F. McCallum ; resident committeemen,
W. B. Ibbotson and R. P. Crawford,

After the meeting an evening of danc-
ing was enjoyed.

Toronto

Louis Bresolin, jr.E.i.c,

Secretary-Treasurer

A. C. Davidson, m.e.i.c,

Branch News Editor

Joint Meeting—April 19, 1956
This was a joint meeting with the

American Society of Mechanical Engi-
neers and was the final meeting of the

current winter season for the Engineer-
ing Institute.

Dr. G. Ross Lord—on Flood Control

Dr. G. Ross Lord, m.e.i.c, Professor
of mechanical engineering, University of

Toronto, spoke on "Humber Valley
Flood Control". This engineering prob-
lem is of great local interest because of

the disastrous flood which occurred in

the watershed caused by Hurricane
"Hazel", in 1954. Although the problem
is of local interest, as previously re-

marked, there are important conchiíions
which can be applied to the prevention
of similar floods in drainage áreas like

that of the Humber.

Humber Valley Watershed

The Humber Valley watershed is ap-
proximately 336 square miles in extent.

E. V. Gage, treasurer of the Engineer-

ing Institute in 1955, spoke to the

guests following the banquet.

Engineering Societies Dance

At a recent dance held by the Engineering Societies, in Shawinigan Falis. From left to right are:

Mrs. A. P. Earle, R. A. Phillips, vice-president of the Corporation of Professional Engineers of

Quebec, Mrs. E. E. Copping, G. H. Hoganson, speaker, and office engineer with the Canadian
National Railways; E. E. Copping, dance chairman, Mrs. G. H. Hoganson, E. V. Gage, Mrs. R. A.

Phillips and A. P. Earle, chairman of the St. Maurice Valley Branch of the American Institute of

Electrical Engineers.
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HYPALON^ hose carrying

98% sulfuric acid outlasts

ordinary hose 16 to 1

Four months' service from a hose that

loaded three tank cars a week with

98% sulfuric acid! Thafs the report

from one southern phosphate com-

pany after switching to acid hose with

tube of HYPALON, Du Ponfs new
synthetic rubber.

Before the change, regular acid hose

had to be replaced after only one week

. . . meaning just three tank-car load-

ings a hose. Yet the HYPALON tube

hose was still in good condition after

sixteen weeks. The difference lies in

the superior resistance ofHYPALON
to acids—especially strong oxidizing

acids.

Striking comparisons like this show
what happenswhenHYPALON prod-

ucts are used for those extra-tough

service applications. Replacement

costs are cut . . . maintenance is dras-

tically reduced. HYPALON products

deliver top performance under the

most severe conditions. High ozone

concentrations, strongly oxidizing

chemicals, high temperatures—rug-

ged HYPALON can take them ali

and still give long-term service.

When you need a rubber product

that must have extra-high resistance

to deterioration, it will pay you to in-

vestigate HYPALON. Clip the cou-

pon for further information.

ACID HOSE OF "HYPALON" in action, load-
ing 98% sulfuric acid.

NEOPRENE coatings last 12 times as long as

acid-resistant paints on tank trucks

FOR THE tank SPLASH AREA (shown above), a black neoprene coating (brush) is used. For the
rest of the tank, a grey coating is applied (spray).

Resist caustic soda and

aluminum chloride; nitric,

muriatic and other corrosive acids

Chemical Tank Lines, Inc. of Downington,
Pa., reports that neoprene coatings applied

externally have lasted 12 times as long as

the best acid-resistant paints on the dome
and center-sheet area of its acid tank trucks.

The company first tried a neoprene coat-

ing on only one of its tank trucks. The neo-

prene coating lasted over two years with

only minor touching up and was still serv-

iceable. The best acid-resistant paint pre-

viously used lasted only two months. This

cost-saving performance persuaded Chemi-

cal Tank Lines to apply neoprene coatings

to ali of its 64 trucks.

First cost of the neoprene coatings is

higher, says Earl D. Radcliffe, superintend-

em of operations, but"it looks like we'll only

have to do the job every other year instead

of six times a year. The net result should be

that we keep our trucks painted for '/6 the

materiais cost and V12 the labor cost." Mr.
Radcliffe also reports that in addition to

material and labor costs he loses $100 in

revenue every time a truck is brought in for

repainting. This amounts to $600 a year per

truck with acid-resistant paint, only $50 a

year per truck with neoprene coatings. And
the company expects 4 years extra service

from trucks coated with neoprene, thus re-

ducing the cost of tank depreciation by $800

per year per tank.

Neoprene coatings are only one of many
neoprene products that may help you reduce

your company's cost of operation. Neoprene
is also used in hose, belting, gaskets and
scores of other products where resistance to

chemicals, oil, grease and outdoor exposure

is necessary, service conditions which quickly

deteriorate ordinary rubber. Ask your rub-

ber-goods supplier about neoprene, or mail

the coupon below. We'll be glad to send

further information.

SUPÕE HYPALON is a registered trademark of

E. I. du Pont de Nemours & Co. (Inc.)CANADA
MAIL THIS COUPON TODAY!

ser

u
Please send further literature

and add my name to the

mailing list for your free

publications, the "Neoprene
Notebook" and "Facts
about HYPALON®," which

show how the Du Pont elas-

tomers are used in improving

products and cutting mainte-

nance and replacement costs.

Du Pont Company of Canada Limited,

Chemicals Department, Room A-4,

P.O. Box 660, Montreal, Que.

Name

Firm

Address

Cify

_Position_

_Prov.-



The L.A.

HANDICUTTER

u A Cost-Cutting Wonder
. . . Power-Packed, Efficient, Simple

The L.A. Handicutter, newest addition to the

L.A. oxy-acetylene equipment line, offers you
the most versatile performance of general

cutting you have ever seen in portable machines
of its size. Smaller than most, it weighs only

16 lbs.

It handles straight, bevelled and circular

cuts with the greatest of ease. Cutting range
is from ys" to 4".

Rugged, trouble-free, flexible and portable,

the L.A. Handicutter is ideal for either

run-of-the-mill jobs or production runs.

Operating on 1 10 volt, 60 cycle current, it is

economical to use. Ali controls for both power
and gas are conveniently located for quick
one-hand operation — you can make adjust-

ments without halting the operation of the

machine.

Ccmadian LIQUID AIR company
LIMITED

Branches, plants, warehouses and dealers in ali principal centres of the nation

Check these advantages

of the LA. Handicutter:

• Portable and compact

• Versatile

• Simple

• Economical

• Trouble-free and durable

• Uses standard cutting tips

The L.A. Handicutter will surprise,

please and pay you profits from the

minute you put it to work in your shop.

Write, or call, any L.A. Branch or
authorized dealer for further details.

(66) 836

• Branch News

The headwaters of the river are near

Oiangeville, and the river itself falis

about 1200 feet in 58 miles. There is

a tree cover of about 10 per cent. Ap-

proximately one-sixth of the river chan-

nel lies in the Toronto metropolitan

area. Because of the population in-

volved, there is considerable interest in

its discharge of flood water. The works

of man may be damaged and lives lost

when the river goes on a rampage.

The kind of flood which may ereate

conditions similar to those in October,

1954, is that generated by a decadent

hurricane. Spring floods are not likely

to cause such damage because present

day weather forecasting gives ample

warning. The flash flood generated by

a summer thunder shower presents a

considerable threat, but the area of the

Humber watershed is above the criticai

value (200 sq. mi.) for such a flood

to do great damage. The Great Lakes

themselves ameliorate severe thunder

showers. Most of these, with a duration

of twenty-four hours pass to the south

of the Lakes.

Hurricanes Not on lncrease

Hurricanes themselves are not increas-

ing in number, they are simply getting

more publicity. Most hurricanes oceur in

the summer or in the fali, and there have

been some twenty-five in Ontário since

1900 Altogether there have been seventy-

two floods in the Humber Valley water-

shed since 1791, with half oceurring in

the period 1921-34. A few statistics will

point up the fearful power of the flood

caused by Hurricane ''Hazel".

Year Flow, c.f.s.

1878 9,535

1897 10,381

1946 4,800

1947 4,690

1954 45,600 (Weston gauge)

49,000 (Estimated at mouth)

The flow over Niagara Falis at night

presentlv is 50,000 c.f.s.

The horse-power dissipated from

"Hazel" was between two milhon and

three million over the whole watershed;

the amount is almost equal to that

which will be generated by the St. Law-

rence seaway power development.

The engineer should consider the cost

of flood control in the light of the

losses incurred. both of hfe and pro-

perty; loss of Communications, roacl

rail "and wire ; health hazards, waste ot

water and loss of water.

Man is encroaching on the liumbei

River Vallev without much thought to

the consequences. The watershed is be-

ing denuded. other cover is being re-

moved, the river is being conhned to

its regular flow channel. housing is be-

ing built on the floodplain. agricultural

drains and storm drains are ali mercas-

ing the flood danger.

Not a Maxiinuni

Is hurricane "Hazel" a maxiimim

flow? Is it infrequent? Might another

oceur in fifty years? These are per-

tinent questions. The recorded rainfal

during Hazel was 7.25 inches, corrected

to 9 inches in fortv-eight hours, with a
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A
new

light

on pAPACITY

insures sharp reproduction from your

TURQUOISE tracings

READ HOW, for the fim time in pencil history, Eagle's

Iaboratory measures the opacity of a pencil Une with sci-

entific accuracy. Three precision instruments are involved:

(1) Our two-ton "Pencil Sharpener" gives the test pencil a cylin-

drical point (a« thown at left) of fixed dia meter, accurale lo .0001".

(2) In our Automatic Shading Machine, the pencil deposits graphite

as a square of parallel strokes under uniform pressure on the paper.

(3) A Microammeter, connected to a sensitivo light cell, first meai-

ures the light blocked by the chart paper, and then measures the

opacity of the graphite deposit a/one to a fraction of one percent

!

Such exact measurement of every TURQUOISE degree

enables us to develop and maintain maximum opacity . .

.

the quality that gives you perfect prints from TURQUOISE
pencil tracings.

PROVE IT IN THE PRINT with a free TURQUOISE sample.

Just write us, naming this magazine and the grade you prefer. Made in Canada

EAOlE PENCIL COMPANY • NEW YORK • LONDON • TORONTO • MÉXICO • SYDNEY
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PRIVATE WIRE TELETYPE / INTEGRATED DATA PROCESSING

FOR EFFICIENT

^ INTER-BRANCH OPERATIONS

IDP is automation—today's efficient method

of integrating paper work between branches. At

the heart of IDP is Private Wire Teletype—the

communication system that makes time saving and

money saving operations possible.

You owe it to your business to investigate

IDP and Private Wire Teletype—have our Com-

munications specialists show you how you can

benefit in scores of ways. Cali the telegraph

office nearest you.

OTHER COMMUNICATIONS SERVICES

Inquire aboui Facsimile Services and
Channels for Telemetering.

LINKED WITH WESTERN UNION FOR CANADA— U.S. A. PW SERVICE

CANADIAN ;w
CP-CN TELE COMMUNICATIONS SERVE ALL CANADA

• Branch News

90 per cent run-off. Investigation shows
that this is not a maximum. Much
greater might occur, possibly 15 inches
of rainfall.

Obviously if worse is to come some-
thing should be done. The proposed
control is balanced between building
impounding resevoirs, channel improve-
ments, and conservation, although most
residents of low áreas and river flood
plains everywhere in the world object
to dams being built. Five are proposed
on the upper reaches whose capacity
will reduce a flood like that following
"Hazel", to half. The Great Lakes
themselves form just such a series of

natural reservoirs, preventing any major
disasters. So do the Kawartha Lakes
at Peterborough. The recreational ad-
vantages alone from the construction

of such a system of dams are obvious.

To Be Built Gradually

The whole control system will be
built gradually. Flood plains will be
abandoned. Channel improvements are
under way at Woodbridge. This im-
provement will pay for itself in the
first major flood, like the one on the
Etobicoke creek at Brampton, which
cost $1,000,000 but saved Brampton,
during "Hazel".
This channel control will be tied into

conservation. Trees will be planted on
slopes and hills which never should have
been denuded of cover; strip farming.
contour plowing and ponding will be
encouragcd. The channel will be cleaned
and kept clean.

At present the Humber River is

nothing but a natural sanitary sewer
carrying raging floods in spring and
fali, subsiding to a useless ditch in

summer.
Thero were abouf ninety interested

listeners who entered into a lively dis-

cussion after the talk. Two very in-

teresting points were brought out:

1. There were $3,000,000 lost in the

flood following "Hazel", versus $14.000,-

000 proposed cost to control the Hum-
ber.

2. A river meanders because the grade

is below that for eroding the channel.

If meanders are slraightened by using

a cutoff channel. a weir must be em-
ployed at the bottom of the cutoff, else

the artificial channel may be itself

destroyed by a flood.

Toronto

Joint Committee, EJ.C, I.C.E., A.S.CI!,.

H. Fealdman, m.e.i.c,

Chairman,

B. Hardcastle, m.e.i.c,

Secretary

Meeting of April 12, 1956

This meeting was the last in a serie?

especially arranged for those interested

in the field of civil engineering. The
three previous meetings as well as this

one were very successful if attendance
and interest evidenced by questions

asked are any criticism. Those who
conceived the idea of the meetings and
who carried out the necessarv and
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o, GUY grips

Gay Grips
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Y£SITSTRU£
THE WHOLE INDUSTRY IS

TALKING ABOUT
SLATER PREFORMED

GUY GRIPS

*

4

*

/
UTILITY ENGINEERS— CON&JRUCTION SUPTS.

- FOREMEN — LINE CREWWAll AGREE WITH

US WHEN WE SAY . . .

• Guy Grips are me strongest, safest

and most ecoeomical method of

deadending Jpays

• Guy Gríps reduce maintenance coses

• Guy Grips are reusable

• Guy í&rips save installation time

• Guy Grips reduce strand costs

ruy Grips are stronger than the

straad itseif and will not slip

regardless of the applied load.

t ti

i ti

'* Hl
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f.

Make sure you get full details on Preformed Guy Grips. Cali your nearest Slater or

Northern Electric representative and arrange for a demonstration. Write now for

your copy of our new Preformed Product Catalogue No. 455.

SOID AND STOCKCD BY

Korthcrn Electric
COMPANY LIMITED

li LATER COMPANY LIMITED

HAMILTON CANADA

MONTREAL • WINNIPEG • REGINA • EDMONTON • CALGARY • VANCOUVER
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THE TEXTILE INDUSTRY • Branch News

too, relies on

CB & F
//

ENGINEERING

In the textile industry, the automatic
control of humidity is of extreme
importance. Air washing equipment,
finely engineered to specific purpose,
designed and fabricated by C. B. & F.

engineers is much in demand.

The Buffalo Air Washer, a favourite

of textile manufacturers, efíectively re-

moves unabsorbed moisture, dust, dirt,

soot and bactéria from the air and con-

stantly maintains the required humi-
dity and water temperature levei.

For air removal, air conditioning, or
any air moving problem, fans—scien-

tific in design, superb in quality, are

our business. If your business depends
on fans, we offer you the skills and
facilities to handle any job from origi-

nal design to field service. Write today,

outlining your specific problem.

Our associate organization, Canada Pumps
Limited, maintain a staff of specially train-

ed representatives to help you solve your
pumping problems.

CANADIAN BLOWER & FORGE
COMPANY LIMITED

HEAD OFFICE: KITCHENER, ONTÁRIO
ENGINEERING SALES OFFICES: MONTREAL • TORONTO • HAMILTON

SAINT JOHN • WINNIPEG • EDMONTON • VANCOUVER

arduous work which made them a suc-

cess, are to be heartily congratulated
for filling a great gap in the Profes-

sional life of the civil engineer so ably

here in the Toronto area.

Joint Paper Presented

L. J. Marcon and W. R. Sehriever, of

the building research division, National

Research Council, Ottawa, gave jointly

a paper on loading test on a prestressed

concrete beam at Cobourg, Ontário.

Although this was only one test.

from which an engineer is hardly justi-

fied in making general conclusions, both

authors felt that the basic theory pre-

sently employed in prestressed concrete

design is sound.
No attempt will be made here to

paraphrase or even summarize the test

results since it is expected that the

paper will be published eventually in

the technical press. However. a few

salient features of the test will be de-

scribed which are considered to be in-

genious and novel.

Features of Test

Loading was applied by hydraulic

jacks and measured with calibrated

gauges. Reactions were measured with

load cells. Deflections were taken with

dial gauges and a wire and pulley sys-

tem with a further check using a sur-

veyor's levei and rod. Both eléctrica!

resistance strain gauges were used to

find strain in the steel and concrete.

There was good agreement between de-

sign and empirical strain, which the

authors demonstrated well.

The beam was subjected to the old

National Building Gode (1941) require-

ments for test loading. The results were

very satisfactory.

Various other loads were applied, and

finally the beam was loaded toward

failure. Unfortunately, a jack tilted o«t

of position at 294 tons load and the

ultimate collapse load was not reached.

The beam withstood D.L. + 5% L.L.

according to the calculations of the

authors, and might have reached D.L.

+ 6 L.L.
Deflections varied with humidity. the

authors found, and also the deflections

varied, due to readjustments of strain

in the material.

The authors are to be complimented

on the painstaking care with which the

tests were conducted. the data compiled

and conclusions drawn.

Designer Answers Queries

Philip Benn, the designer of the

beams used at Cobourg was present at

the meeting and he very kindly an-

swered many queries. This was a very

interesting phase of the meeting as it

is raie for a designer to have his design

so thoroughly discussed and verified.

W. R. Sehriever Honoured
The chairman of the meeting, Harold

Fealdman, stated that Mr. Sehriever had

received the Sir Benjamin Baker Medal

of the Institution of Civil Engineers for

a paper which he had given before the

Institution on tests which he had con-

ducted on the temporary deck structure

of the Toronto subway. This is a signal

and well deserved honour for Mr.

Sehriever.
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Whafs New for You . . .

IN STELCCS EXPANDING FACILITIESJFOR

Spedal Fasteiters/
'~ W» v -

The "specials" shown illustrate some of the

many processes that Stelco's four bolt plants

are equipped to perform. Stelco's engineers

co-operated with designeis in industry to

produce these pieces — and hundreds of

others — to show initial cost savings, reduced

assembly time, and improved product strength

and appearance.

In most cases these parts are cold headed

or cold worked. Fasteners with eccentric con-

tours — for example, offsets, wings, flats, or

ovais — can be readily made. Quality is high,

because only material that is free from ali

defects is suitable for upsetting and extruding.

Unit costs are low, because production rates

are high . . . and because the cost per pound
of coiled wire for heading is much lower than

that of bar stock for machining.

Stelco's Engineering Service is at your

disposal. If you use parts comparable in any
way to those shown, Stelco can probably save

you money. Your enquiry will be handled

promptly by any Sales Office.

* f"l the STEEL CUMPANY OF CANADA, limited

EXECUTIVE OFFICES: HAMILTON - MONTREAL
ftár

Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Winnipeg,

55122.B Edmonton, Vancouver. J. C. Pratt & Co. Limited, St. John's, Newfoundland.
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Additions to the Institute Library

Reviews — Book Notes — Abstracts

BOOK REVIEW

Design and construction of steel mer-
chant ships. David Arnott, ed. New
York, Society of naval architects and
marine engineers, 1955. 494 pp., illus.,

$14.00 (U.S.).

For years the need for a modem, com-
prehensive textbook on ship design and
construction has been keenly felt by
students, naval architects and engineers,

technical and public library users, and
others interested in this field. The pres-

ent work, resulting from the efforts of

many outstanding members of the Uni-
ted States shipbuilding industry, fills

this need.
Needless to say, there are limits to

the subject matter which it was possible

to include. Only ordinary, modern, steel

mertíhant ships are discussed to the ex-

chision of warships and other highly

specialized types. The praetical, rather

than theoretical, approach is taken, and
the emphasis is more on structural de-

sign than on ship construction. Ex-
amples of the ordinary ship calculations

are not included.

The book is divided into fourteen

chapters, beginning with such basic de-

sign factors as hull form and power esti-

*Aeroelasticity. R. L. Bisplinghoff and
others. Cambridge, Addison-Wesley,
1955. 860 pp., diagrs., $14.50. (U.S.).

In the first part of this book which
is divided roughly into two halves, the

authors present analytical methods for

dealing with problems of aircraft struc-

tures under load, and problems of two-

and three-dimensional incompressible

flow, compressible flow, and three-di-

mensional unsteady flow. In the second

part, these methods are applied to prac-

tical problems of static aeroelasticity,

flutter, and dynamic response phenom-
ena. The theory, design, and construc-

mates. Consideration is then given to
general arrangements and interior de-
sign, and to the historical background
of ships' structures. The next two sec-

tions on structural design and methods
of joining structural parts contain much-
needed textbook information on new
material specifications, and on riveting

and welding in ship construction.

There is a detailed discussion of the

function and design of such structural

members as deck beams, machinery
casings, rudders, foundations, etc, fol-

lowed by a chapter on fittings. The
last part of the book is devoted to spe-

cialized arrangements and equipment

:

cargo-handling, anchor, mooring, and
towing arrangements, steering, hull

piping systems, heating and ventilation,

lifesaving equipment and aids to navi-
gation, and hull preservation and main-
tenance.

A valuable feature of the work is the
bibliographies found at the ends of
many of the chapters. The Glossary of

shipbuilding terms in the appendix
ehould also be of particular interest to

those new in the field.

M. R.

tion of models, and experimental tech-

niques are also dealt with briefly. The
book is intended for advanced student?
and practicing engineers.

Air conditioning - refrigerating data
book: design volume, 9th ed. New
York, American Society of Refriger-
ating Engineers, 1956. 231 pp., diagrs.,

$10.00. (U.S.).

This is the companion work to the

Society's Applications volume, and in it

is found the fundamental data and basic

engineering information relating to the
theory and principies of the design of

refrigeration and air conditioning equip-
ment and systems.
The main portion of the book is di-

vided into séctions dealing with theory,
physical data, application design, basic

equipment, auxiliaries and self-contained

units, and operation. The chapters on
air distribution and controls have been
largely rewritten and other revisions

bring the subject up-to-date.
There is also a Classified section list-

ing manufacturers of components and
assembled units of air conditioning and
refrigerating equipment.

*Les barrages en voute mince. Jean
Lombardi. Lausanne, F. Rouge & Cie,

1955. 163 pp., paper. Sw. fr. 28.70.

The author develops in a systematio
manner a method of analysis for the

thin arch dam in accordance with stan-

dard shell theory, with particular atten-

tion to torsion effects. Realistic ex-

amples are dealt with, and a step-by-
step calculation is carried out. The
general method developed is compared
with the classic method of arch dam
analysis.

Brazing. E. B. G. Trehearne. London.
British welding research association,

1956. 27 pp., illus., 5/-.

This booklet is one of a series on
welding and associated processes, meth-
ods and designs. It is a guide to avail-

able brazing methods, and to the metais
and types of joints most suitable for

brazing. There are sections on the treat-

ment of metal before and after brazing,

on aids to production, and on new ma-
teriais.

* Chemical engineering processes and
equipment. E. Molloy and E. Carr,

eds. Toronto, British Book Service,

1955. 236 pp., $3.60.

Concise descriptions of a wide range

of processes and equipment are pre-

sented, supplemented, in some cases,

with lists of references to more detailed

information. The equipment dealt with

includes bali and pebble mills, mixers,

porous stainless steel filters, heat ex-

changers, film dryers, electrical pre-

cipitators, and automatic dust collectors.

Among the processes covered are vibro-

agitation, tabling, magnetic separation,

elutriation, evaporating, crystallization,

and heavy media separation.

Design of reinforced concrete. B. W.
Boguslavsky. New York, Macmillan,
1956. 428 pp., diagrs., $7.50.

The author's purpose in writing this

book was to present the student with

the fundamentais of structural theory

as applied to the design of reinforced

concrete members, and to provide a

guide for the practicing engineer in

actual design work. To facilitate these

two objectives, the text contains a num-
ber of formulae and methods which are

new or generally unfamiliar, and also

includes many iilustratíve problems.

Among the unusual features of the

book are formulae for designing slabs

and beams which automatically include

their own weight, formulae for estimat-

ing the size and weight of th© footings.

and for estimating the cross sectional

dimensions of prestressed concrete

beams. The chapter headings describe

the contents of the book: beams. ten-

sion, columns, slabs, footings, retaining

walls, bridge arches. maximum moments
in building frames, and design of a
building.

BOOK NOTES*
Prepared by the Library

The Engineering Institute of Canada

*Book notes marked by an asterisk have
been provided through the courtesy of

the Engineering Societies Library in

New York.
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Me -/cou/d write a buyers guidel

When it comes to equipment, you can't fool maintenance

men. They know what stands the gaff—and what doesn't. They

also know a lot of their work is due to faulty selection of equip-

ment—mistakes in judgment of quality, mainly.

In buying valves, such mistakes usually happen when someone

buys on price alone, or because "ali valves look abke". In either

case, today's penalty is excessive maintenance at the highest

labor rates in history. And where valve trouble causes production

loss, it, too, was never costlier.

Standardizing on Crane valves eliminates a lot of mistakes,

and it's the thriftiest habit in piping equipment buying. Better

Crane quality and bigger selection assure it.

For complete information on the Crane

Valves to meet your particular require-

ments, ask your Crane representative, or

Crane Branch—or write:

CRANE LIMITED
Género/ Office:

1170 Beaver Hall Square, Montreal

7 Canadian Factories • 27 Canadian Branches

CRANE VALVES • FITTIN6S PIPING
PLUMBING • HEATING

NATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS and PLUMBING AND HEATING CONTRACTORS
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• Library Notes
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- designing and estimating, 4th ed.

W, X. Nordquist, ed. Cleveland, Hueb-
ner, 1955. Various pagings, illus., $7.50

(U.S.).

Since t'he publica tion of the third

edition of this book in 1942, several new
chapters have been added, including
those on press die design, the basic prin-

cipies of cutting with press dies, and
the M'lection of die materiais. The re-

maining sections contam new and up-to-
date information. In addition to the

above mentioned subjects, the book
covers the applictaion and design of

piercing, blanking, cutting. compound.
combination, drawing, deep-draw, pro-

gressivé, side or cam-action, temporary
and short-run dies, and lamination dies.

A special section gives procedures for

predetermining die costs, and a list of

practical points in die design and con-
struction is appended.

:: Distribution of lateral forces in small
buildings, 2nd ed. L. A. Briggs and
O. M. Bloch. Glendale, Briggs Pub-
lishing Companv. 1955. 89 pp., $3.00

(U.S.).

A presentation of a method of distri-

buting lateral forces, whether earth-

quake or wind, into the resisting piers

or walls. The subjects treated include

determining forces, how elements of a

structure resist forces, the proportion of

the force resisted by each pier, wall
rigidities, rotational analysis, and walls

normal to force. Three chapters are de-

voted to analyses of small wood frame
structure, a similar structure of con-

crete, and a three-storey structure.

Electric dipole moments. J. W. Smith.
Toronto, Butterworth, 1955. 369 pp.,

$8.40.

In this book are described the tech-

niques of the determination of the elec-

tric dipole moments of molecules. It

was written for those interested in phy-
sical measurements and also for those

who use the results of such measure-
ments.
The first section presents the theoreti-

cal principies underlying the various
methods of determining dipole moments,
and describes the experimental pro-
cedures involved. The second part inter-

prets the values obtained, while the
third section examines some of the
problems which have been solved with
the use of dipole moment determina-
tions.

In the appendix the principies of wave
mechanics are outlined as much of its

terminology is used throughout the

book.

Electronics. A. W. Keen. New York,
Philosophical libraiy, 1956. 255 pp.,
illus., $7.50 (U.S.).

This is an elementary and descriptive

treatment of the science of electronics.

written for the non-technical reader
with some knowledge of electricity and
magnetism.
Among the subjects discussed are

electronic conductors, control devices,

beam tubes, circuits elements and pro-
cesses, electronic sound, radio communi-
cation, television, computing, electronics

in industry, electronic instrumente and
excitation.

An encyclopedia of the chemical pro-
cess industries. J. R. Stewart and F.

E. Spicer. New York, Chemical pub-
lishing co., 1956. 820 pp., $12.00.

Based on the 1953 edition of Stewarfs
Scientific Dictionary, this is a reference

work covering the raw materiais, pro-

cesses, equipment, and finished products
of the chemical process industries. It

also lists definitions of technical and
scientific terms used in this field.

The encyclopedia will also serve as a
buyer's guide to chemists and consum-
ers. as it lists the manufacturers and uses

of a great number of trade-name and
trade-marked products in the United
States, although, in most cases, it does
not give the address of firms.

Frequency response. Rufus Oldenburger,

ed. Toronto, Macmillan, 1956. 372 pp.,

diagrs.. $7.50.

These are the papers presented at the

1 9 5 3 A.S.M.E. Frequency-Response
Symposium plus ten additional articles.

Beginning with a section on the funda-

mentais of the subject, they cover fre-

BOWSEfe
Engineers and manufacturers to general indus-

try of Liquid Control Systems for 70 years.

Specialist Designers and

Fabricators of Fuel and

Lube Oil Installation for

AIRPORTS

RAIL, BUS and

TRUCK TERMINALS

PIPE LINE and

BULK TERMINALS

SERVICE STATIONS

GARAGES

NO. 842

DEHYDRATOR

Removes 99.99% to

100% Water (Free or

in Emulsion) FROM
GASOLINE, JET and

OTHER LIGHT VIS-

COSITY FUEL OILS.

DEHYDRATION

FILTRATION

METERING

PROPORTIONING

BLENDING

DISPENSING

Watch for our an- mmu VUmAA^% * 4* ^" Dehydrator and Condi-

nouncement on the re- FlL MTHERArlO "* W AC tioner for ali lube oil types

volutionary new and viscosities.

DOES NOT REMOVE INHIBITORS AND ADDITIVES FROM THE OIL IT PROCESSES

s.

BRANCHES — MONTREAL

1/ausi itujfuMeâ, abe UuUted

F. BOWSER COMPANY LIMITED
HAMILTON, ONTÁRIO

OTTAWA — TORONTO — WINNIPEG — REGINA — CALGARY — VANCOUVER
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THIS WAY TO MAPPING THE FAR NORTH
Ever been to Pelly Lake? A fly speck on most maps, it

boasts a population of 43— "including dogs." This Kee-

watin District area is the operations base for our map-
ping of the Far North for the Department of Defense.

Here Spartan crews hewed a flight strip out of the wilder-

ness with bulldozers, establishing a new base near the

photo area. Then we brought in 124,000 gallons of aviation

gas by air to supply the mapping and transport aircraft

for this yearly mapping project.

During the past 8 years the Spartan-Canadian Aero
team has fiown over 1,250,000 square miles of high alti-

tude photography and provided horizontal control for

500,000 square miles of existing photography in the Far
North. This is in addition to DEW Line studies . . .

Seaway mapping . . . city and highway mapping . . .

exploration for oil and minerais.

Whatever your mapping requirement, big or small, let

our engineers discuss with you how our varied skills can
save time, money and manpower for you.

SPARTAN AIR SERVICES LIMITED

Pelly Lake area—rough and remote.

A few of our aircraft—ready to go.

CANADIAN AERO SERVICE LIMITED
MONTREAL OTTAWA TORONTO EDMONTON
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• Library Notes

queney-response aids; servo, airplane
and power system applications; process
control; transient response; optimum
contrais; nonlinear techniques; sampling
controls; and statistical methods.
The editor's introduction acquaints

the reader with historical developments,
fundamental theory, and significant ad-
vances. Among the articles are two by
Russian engineers which were hitherto
unavailable to the general reader.

The golden book of management. L.
Urwick, ed. London, Newman Neame,
1956. 298 pp., illus., 35/-.

In recording the work of some seventy
pioneers in management this book will

serve as a reference tool for students
of business management. Eleven coun-
tries are represented, with the United
States predominant. The special con-
tributions, publications, careers and per-
sonal characteristies of each man are

descrjbed in an average of four pages.
The book is published under the aus-

pices of the International committee of

scientific management, and the editor

is well known in the field.

Hi-fi loudspeakers and enclosures.
A. B. Cohen. New York, Rider, 1956.

360 pp., diagrs., $4.60 (U.S.).

This book will appeaL particularly to

those wishing to build or assemble their

own high-fidelity set. It is divided into

sections on the Loudspeaker, the En-
closure, and the Room, and detailed
design information is given. The appen-
dix consists of 18 complete plans for

the construction of typical loudspeaker
enclosures of ali types and for various
speaker sizes.

High-tempcrature technology. I. E,
Campbell, ed. New York, Wiley, 1956.

526 pp., illus., $15.00.

In this important work sponsored by
the Electrochemical Society, thirty-five

specialists in the field described new
materiais of construction for service at

very high temperatures, methods used
in production, and techniques for meas-
uring properties.

Among the materiais discussed are

oxides, carbides, borides, silicides,

nitrides, sulfides and cermets. In the
section on methods of producing these

materiais, there are chapters on sinter-

ing, resistance and induction-heated fur-

naces, and are furnaces. The last pari

of the book contains papers on the

mechanical and physical properties of

these specialized materiais, and on spe-

cial techniques for their measurements,
e.g. high-temperature microscopy and
X-ray diffraction.

In general, consideration is given to

service at temperatures above 1500° C,
although some of the discussion relates

to processing at moderate temperatures.

Introduction to color TV, 2nd ed.

Milton Kaufman and H. E. Thomas.
New York, Rider, 1956. 156 pp,
diagrs., $2.70 (U.S.).

The few changes in this new edition
include descriptions of larger screen
picture tubes and more simplified re-

ceiver circuitry. There are chapters ou
the NTSC color television system, tri-

color picture tubes, and adjustment of
receivers.

Introduction of plasticitv. Aris Phillips.

New York, Ronald, 1956. 230 pp.,
diagrs., $7.00 (U.S.).

This text on metal plasticitv is suit-

able for advance engineering students
as well as for the practicing engineer.

It introduces the latest methods of cal-

culating stresses and strains in plastic

materiais, but uses only the minimum
mathematical tools. The concept of a

tensor is excluded.
The first six chapters deal with one-

dimensional problems, beginning with
axial loading, and going on to deflec-

tions and curved bars. The last three
chapters consider problems of combined
stress: stress-strain relations; collapse

under combined stresses; and strain

hardening under combined stresses.

Inventions and their management,
3rd ed., rev. A. K. Berle and L. S.

De Camp. Toronto, Van Nostrand.
1954. 742 pp., $10.75.

This is a recognized handbook for

inventors, investors, companj' executivos

and businessmen, and attorneys. Its ob-
jective is to show the aspiring inventor
how to approach and manage an inven-
tion successfully, from the original idea
through development, protection, and
commercialization. Many test cases are

Pointing the way to high-level fíltration

Filtration in depth by the use of felt fabric elements, cleanable

elements where necessary, long life and foolproof operation

—

these are some of the reasons why VOKES filters have been so

successful in combating the menace of harmful abrasive particles in

fuel, lubricating oil and air.

PIONEERS 0F SCIENTIFIC FIL TRA TI0N

VOKES (CANADA) LTD. 3801 DUNDAS STREET WEST, TORONTO. Tel. ROCER 2-7569. A Subsidiary of the World Wide VOKES Organisalion
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Toronto

IroiTs

modern day

press • .

.

THE

Speeds up your steel plate job —
and clamps down on costs!

Toronto Iron Works are specialists in the design, fabrica

-

tion and erection of steel plate. Equipment such as this

hydraulic press helps to speed up production and thereby

keep costs down.

And this example is typical of ali departments in the

Toronto Iron Works well organized plant.

Toronto Iron Works also fabricate special alloy metais

such as stainless steel, monel metal, aluminum, nickel and

alloy-clad steel plate.

If you want a job well done . . . give it to

* LIMITED
TORONTO MONTREAL
IN WESTERN CANADA—T.I.W. WESTERN LIMITED, EDMONTON, ALTA.

DESIGNERS • FABRICATORS • ERECTORS
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• Library Notes

presenteei to illustrate different pro-
cedures.

Among the vast amount of informa-
tion contained in the book, there are
ehapters on patent laws and limitations,
patent searches and study of the
market, patent applications and sales,

trade marks, copyrights. and accounting
and taxes in relation to patente.
The appendix includes a glossary of

terms connected with inventions and
their management.

Legal problems in engineering. Mel-
vin Nord. New York, Wiley, 1956.

391 pp., $7.50.

While there are a number of books
available on the legal aspeets of engi-
neering, this work will be a valuable
addition to such a collection because of
its thorough treatment of the subject.
The author has been able to include a
wide field of topics by eliminating un-
necessary long case histories and de-
tailed documentary examples.
Among the legal principies discussed

are contraets, sales, insurance, work-
men's compensation, public Utilities and
labor law. This section is followed by
one on the ethical responsibilities and
Professional registration (specifically in

the United States) of engineers.
The last part of the book is cpn-

cerned with construction contraets, gov-
ernmental regulation, patents. and air

and stream pollution.

The mathematics of physics and chem-
istry, 2nd ed. Henry Margenau and
G. M. Murphy. Toronto, Van Nos-
trand, 1956. 604 pp., $8.75.

One of the main additions in this

new edition is the chapter on the
theory of Laplace and Fourier trans-

tornas. A number of other small changes
and corrections are also found but the
main plan of the book is the same.
The first section discusses the mathe-

matics of thermodynamics, which is fol-

lowed by ordinary differential equations,
special functions, vector analysis, co-

ordinate systems, and calculus of varia-

tions. There are also discussions of the
mechanics of molecules, matrices, quan-
tum mechanics, numerical calculations,

linear integral equations and group
theory.

Multivibrators. Alexander Schure, ed.

New York, Rider, 1956. 48 pp., 90c
(U.S.).

The basic principies of the multi-
vibrator are outlined in this booklet,
with particular attention given to these
major types: the bi-stable multivibra-
tor, mono-stable multivibrator, and a-

stable multivibrator.

Naval boilers, 2nd rev. ed. R. F.
Latham. Annapolis, Md., U.S. Naval
Institute, 1956. Various pagings, illus.

Written as a textbook for midshipmen
in the United States Naval Academy,
this work provides an introduction to
the fundamental features of a steam
generating plant. It traces the history
and development of steam generating
units from early times to the nuclear

power plant, with emphasis on marine
boilers used in the U.S. Navy. The
function of the boiler unit within the
framework of the propulsion plant is

described, including principies of heat
transfer, circulation, and properties of
steam.
The last four ehapters deal with such

basic operating equipment and tech-
niques as boiler water treatment, includ-
ing types and effeets of contamination.
There are also sections on fuel oil, com-
bustion, atomizers and burners used in
naval boilers. The final chapter deals
with basic naval power plant arrange-
ments, and èconomical boiler operation
and maintenance.

*Overhead line practice, 2nd ed. John
McCombe. London, Macdonald, 1955.

287 pp., illus., 25/-.

A clear presentation for engineers,
foremen, linesmen, and others, of the
details of the layout, design, and erec-

tion of overhead power lines. Ali the
aspeets of the work, from surveying to

inspection and testing of lines are
covered. In this edition there are new
sections on sag-tension calculations,

aluminum alloy conductors, and main-
tenance; the chapter on legal notices

and right-of-way has been omitted.

Practical problems in soil mechanics,
2nd ed. rev. H. R. Reynolds and P.

Protopapadakis. London, C r o s b y
Lockwood, 1956. 205 pp., illus., 18/-.

The practical approach is emphasized
in this book which illustrates the appli-

cation of soil-mechanics methods and
analyses to everyday problems.

S L O T T E D

225
—PHOSPHATED STEEL

.080" x 2.25" x 1.5"

ALUMINUM ALLOY

.092" x 2.25" x 1.5"

300
-PHOSPHATEO STEEL

.100" x 3.00" x 1.5"

A versatile, complete SLOTTED ANGLE
SYSTEM—the quickest, cheapest, simplest
way of getting equipment when you want
it, as you want it.

for llterature, TREE SAMPLES and nome of yoor nearest distributor,

write to

Dexion (Canada) Limited, P.O. Box 1 14, Weston, Ont.

FOR SAFETY
FOR SANITATION

get manual SP-5

THE AUTHORITY ON SWIMMING POOL
DESIGN and OPERATION

Every year sees new and higher

standards of hygiene required of

swimming pools. Today, proper
sanitation and the protection of

the bather is the first consideration

of those who plan and operate
swimming pools. You can save
yourself time, trouble and money
by Consulting with Josam on these

problems. Josam Manual SP-5
has a wealth of valuable up-to-

date information at your disposal

on popular types of pools.

Send Coupon Today!

JOSAM CANADA LIMITED Dept. I

130 Bermondsey Road Toronto 16, Ontário

Please send Manual SP-5

Name

Title

Address

City Prov
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ASSISTANCE IN

METAL SELECTION
INCO Sales Engineer confers with

the Works Manager of Hydraulic

Machinery Company Limited,

Montreal, where consfruction of a

Stainless Steel Cylinder Mould is

under way.

INCO can be of service to you
The above scene is typical of the personal contact and

technical assistance available from INCO. Through

its highly qualified staff INCO puts iis wide range of

practical experience and accumulated background in-

formation at the disposal of Canadian Industry. If

you have a metal selection problem, or need any other

metal information, let us know ... for INCO can be

of service to you.

*Information involving corrosion, fabrication, foundry prob-

lems, high and low temperature service and metais selection.

INCO SERVICE
ih»ici()em'kem or/

I GOES WITH INCO NICKEL £==F
THE INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED, 25 KING ST. W., TORONTO



• Library Notes

Among the subjects discussed are soil

properties, stability of earth slopes, em-
bankments, retaining walls, foundations,
artificial cementation and ground water
lowering, soil stabilization for roads and
airfields, and site exploration and soil

investiga tions.

Many problems are fully worked out,

a feature which will help civil engineers
in their design work.

Proceedings of the first conference on
coastal engineering instruments. R.
L. Wiegel, ed. Richmond, Calif.,

Council on wave research, 1956. 302

pp., illus., $5.00 (U.S.).

The purpose of this conference was
to present papers on many of the in-

struments used to obtain data necessary
to the design of coastal structures, ships

and seaplanes. They are too numerous
to list but they include the capacitive

wave profile recorder, parallel wire re-

sistance wave meter, the thermopile
wave meter, the N.I.O. wave analyzer,

the storm wave force meter, shock pres-

sure meters, Carruthers current meter
and wire angle gage, and C.B.I. Salinity-

temperature meters.

Proceedings of the RETMA symposium
on automation. New York, Engineer-
ing publishers, 1956. 114 pp., illus.,

S5.00 (U.S.).

This book includes both the papers
presented at the symposium sponsored
by the Engineering Department of the
Radio-Electronics - Television Manufac-
tureis Association and the discussions

which followed. Included are both prac-

tical and theoretical considerations of

techniques and systems, economic prob-
lems, design principies, and application

details.

The subject covered are: mechaniza-
tion for high volume assembly; data
sensing, processing and utilization; the

future of automation; automation for

low volume production; and redesign

for automation of components and pro-

ducts.

Within these broad subjects there are

discussions on such specific topics as

automatic production of components,
automatic warehousing and automatic
ticket reservation systems, automation
of non-circular gear cutting, etc.

Proceedings of the symposium on
printed circuits. New York, Engineer-
ing publishers, 1955. 122 pp., illus.,

$5.00 (U.S.).

This symposium, sponsored in 1955 by
the Radio-Electronics-Television Manu-
facturers Association and the Institute

of Radio Engineers, covered ali the
methods of printed circuitry in present-

day commercial use.

The papers deal with both theoretical

and practical aspects, materiais and
components, design and production,
testing and evaluation, and reliability

and management problems. Effective

methods of using new techniques are

discussed, as well as the economic fac-

tors involved.

Productivity measurement, v. 2—Plant
levei measurements : methods and
results. Toronto, Rverson, 1956. 194 pp.
$1.50.

A brief account is given of the prac-

tice in various European countries re-

garding productivity measurement in

plants. A discussion of such practical

problems as collection of basic data,

interpretation and use of results, is fol-

lowed by solutions actually used. The
second part of the book deals with a
comparison of results in different coun-
tries, with an account of difficulties en-

countered in making these international

comparisons.
This is the second volume on the sub-

ject published by the Organisation for

European economic co-operation.

*The radio amateur's handbook, 33rd
ed., 1956. West Hartford, American
radio relay league, 1956. Various pag-
ings, $3.00 (U.S.).

A new edition of a standard handbook
covering the entire field from basic

theory to practical construction details.

Changes have been made throughout to

take note of recent changes in practice,

a new chapter has been added on semi-
conductors, and a considerable amount
of new apparatus is described in the
chapter on measurement. This edition

also includes design data and construc-

tion information on v.h.f. beam an-

tennas.

êêê

CATALOG ON THE
COMPLETE LI N E OF

SACO
SPEED
REDUCERS I

any speed
you need by a
simple change of V-Sheave
Sove power and floor space with a rugged, dependable Saco Speed
reducer. Simplify drive problems— adapt standard full speed motors

to the best speed for every job. Two speed reductions attained

(1 ) through V-belts (2) through steel helical gears. Any reduction ratio

between 1 to 1 and 60 to 1 is possible with a Saco Speed Reducer

by a simple change of sheaves on the V-belt drive. Standard motor

easily mounted on the top or end of the reducer. Pivoted motor base

permits easy adjustment of belt tension. Fast, easy installation. Steel

helical gears and bali bearings assure efficjent operation and long

life. Write today for catalog 643.

FOR
IMMEDIATE DELIVERY

STANDARD PRODUCTS DIVISION

stephenS-Adamson
MFG. CO. OF CANADA LIMITED

BELLEVILLE ONTÁRIO

depend on

DART

Two
Bronze Seats

Ground to a
True Ball Joint

/
DART UNION COMPANY OF CAN

-
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o INDUSTRY
[ver 21-b/7//bn tons of water are collected,

processed, and distributed every year. That's over ten times the combined

output of the next four leading industries ... coal, farm products, oil, and steel.

AN these five largest commodities have one fhing in common:

They come from the ground, and cost good money to collect, process

and deliver before they are of much use to man.

Like these other commodities, water must be paid for . . . by each user,

according to quantity consumed.

Making these payments fair and accurate has been the job

of Trident Meters for over 50 years. During this period, Tridents have become

famous for their sustained accuracy, reliability, and long service.

More Tridents have been instatled in Canada

than any other meter.

The experience and know-how behind this record is

yours for the asking. Simply call or write

your nearest Neptune Branch Office.

NEPTUNE METERS LIMITED
Toronto 1 4, Ontário

""1

Branch Offíces:

Vancouver • Calgary • Winnipeg

Montreal • Halifax • St. John, N.B.
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• Library Notes

Rubber in automobilc engineering.
R. Dean-Averns. London, Natural
rubber development board, 1956. 206

pp., illus., 5/-.

The aim of this book is to explain
the properties and characteristics of rub-

ber from the point of view of the auto-
mobile engineer. The greater part is

devoted to engine vibration problems
and suspension systems in relation to
the use of rubber. There is a chapter
on pneumatic tires, followed by sections
dealing with the use of rubber in the
clutch, drive, steering and brakes; in

units attached to the body or frame; in

electrical fittings, hoses and seals; in

door mounting, flooring and seating.

Theodolite design and construction.
E. W. Taylor. York, Cooke, Trough-
ton & Simms, 1955. 136 pp., illus.,

20/6.

This manual deals with the construc-
tion and design of an accurate and re-

liable theodolite. It discusses graduated
circles, reading the circles, effects of

eccentricity and raisplaced índices, the

telescope, the spirit levei, the adjust-
ments of a theodolite, the mining theo-
dolite, and accessories for the instru-

ment.

The theory and technique of ship de-

sign. G. C. Manning. New York,
Wiley, 1956. 278 pp., $10.00.

In his preface, the author expresses the
opinion that ship building is an art as
well as a scien.ce and he has based the

contents of his book on this philosophy.
It is a study of the fundamental prin-

cipies and processes used in the design
of ships of ali classes, with the emphasis
on commercial vessels.

Beginning with a chapter on the philo-

sophy of ship design, the book
|

to consider sueli problems as th.
i

liminary estimate of displacement,
elements of form, and of stability. There
is a chapter on preliminary lines and
calculations. on the design of general
arrangements, on strength and weight
calculations, and on contract and final

design.
,

The appendices include the computa-
tion of righting arms from principal

dimensions and coefficients, and Taylor's

mathematical lines.

*Transistor eleetronics. A. W. Lo, and
others. New York, Prentice-Hall, 1956.

521 pp, diagrs, $12.00 (U.S.).

In this book, written for graduate
students and eleetronics engineers, the
emphasis is on a basic understanding of

the circuit aspeets of the transistor and
on the physical principies governing
transistor operation as a basis for prac-

tical circuit design.

The book begins with a discussion of

transistor physics and general properties
of the transistor as a circuit element,
then goes on to describe stabilization of

the d-c operating point, low-frequency
amplifiers, power amplifiers, high fre-

quency operation, high-frequency ampli-

fiers, oscillators, modulation and pulse
circuits. A large number of illustrated

practical circuits facilitates circuit de-
sign, and the effect of various physical
phenomena of transistor action on equi-
valent circuits is also covered.

TECHNICAL BULLETINS
AND

PAMPHLETS RECEIVED

Belts and belt drives

Modern multiple V-Belt drives. (Allis-

Chalmers manufacturing company).

Bridges

Standard specifications and code of

practice for road bridges. Section 1

—

General features of design. (Indian
roads congress, 1956).

Canada. Royai commission on Can-
ada'» economic prospeets.

Housing and urban growth in Canada.
(Central mortgage and housing Cor-

poration.)

The role of the automobile in Canada's
next quarter-century. (Ford Motor
Company of Canada.)

Concrete, Reinforced. Beams.

Plastic flow (creep) of reinforced con-
crete continuous beams. G. W. Washa
and P. G. Fluck.

ff youYe careful about details . . . specify

BRULE INCINERATORS
FASTER 500 LBS. WASTE REDUCED TO 1 LB. ASH IN ONE HOUR!

COMPLETE DISPOSAL . . THREE CHAMBERS assure

constant efficiency . . . the firing chamber . . . the combustion

chamber in which complete combustion and fly ash separa-

tion oceurs . . . the upper chamber which provides absolutely

final combustion.

SAFER, EASIER . . . BRICKWORK is completely suspended,

doubling the life of walls. CHARGING DOORS makes feed-

ing safer. STEP AND FLAT GRATES guarantee peak tem-

peratures, eliminate stoking. SECONDARY AIR INTAKES

ensure complete combustion.

USE THE COUPON FOR FURTHER DE- ^
TAILS OF RELIÂBLE PERFORMANCE

J. H. LOCK & SONS LIMITED
150 PERTH AVENUE, TORONTO, ONTÁRIO

ECONOMICAL The Brule Packaged Portable Industrial

installation operates on as low as an 18 ft. refactory stack.

Are shipped in a package unit with stack separate. Per-

form without emitting smoke, fly ash or odors, prevent

property contamination.

J. H. LOCK & SONS LTD., 150 Perth Ave., Toronto,
Ont.

Please send Bulletin 528
Name of nearest sales office

COMPANY

YOUR NAME

ADDRESS ;

CITY PROVINCE.
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Library Notes

Gasoline.

Gasoline survey for summer, 1955. P. B.

Seely and others. (Canada. Dept. of

mines and technical surveys. Fuels
division.)

Highway accidents.

Statistical analy.sis of highway accidents.

(U.S. Highwav research board. Bulletin

117.)

Industrial relations.

Disability retirement in industrial pen-
sion plans. (Princeton. Univ. Indus-
trial relations section, $2.00 (U.S.).)

Union strike votes. (Princeton. Univ. In-
dustrial relations section. $3.00(U.S.) .)

Mines and mining.

Measurement of thorium in ores by the
thorium emanation method. J. B.
Zimmerman and J. A. F. Bouvier.
(Canada. Dept. of mines and technical

surveys. Radioactivity division. Tech-
nical paper No. 14).

Miscellaneous.

Charles F. Kettering, 16th Hoover
medalist.

Deadly motoring or planted safety?
(American association of nurserymen.)

New York's air travelers. (Eno founda-
tion for highway traffic control.)

Regional industrial index of British

Columbia, 1954 ed. (B.C. Bureau of

económica and statistica.)

Roads and streets.

Effects of chlorination and microorgan-
isms and constituents of asphalts.
(U.S. Highwav research board. Bul-
letin 118).,

Experimental concrete pavements. (U.S.
Highway research board. Bulletin 116).

Design and testing of flexible pavement.
(U.S. Highwav research board. Bul-
letin 114).

Land acquisition 1955. (U.S. Highway
research board. Bulletin 113).

Soil mechanics.

Transactions of the fifth annual soil

mechanics and foundation engineering
conference. (Kansas. Univ. Bulletin
of engineering and architecture No.
36).

Vertical sand drains for stabilization of
ombankments. (U.S. Highway research
board. Bulletin 115).

The jollowing annual reports have also
been received by the library:

Canada. Dept. of labour. Director of
Canadian vocational training. Report
for the fiscal year ending March 31,
1955.

New York (City). Dept. of public works.
Annual report, 1955.

Nova Scotia. Board of commissioners of
public Utilities. Report for the year
ended December 31, 1955.

Nova Scotia research foundation. 8th
annual report, 1955.

Winnipeg. Greater Winnipeg water dis-
trict. Annual report for year ended
December 31, 1955.

LOW
INSTALLED COST

AND
LIFETIME SERVICE

N0-C0-R0DE
ROOT-PROOF

SEWAGE AND DRAIN AGE
PIPE

SPECIFY GENUINE NO-CO-RODE
PERFORATED PIPE FOR:

• DRAINING WET SPOTS IN

DRIVE-IN THEATRES, ATHLETIC

FIEIDS, GOLF COURSES,

IAWNS, PARKING IOTS,

AIRPORTS, ROAD BEDS, ETC.

ALSO

• FOUNDATION FOOTING
DRAINS

• FARM AND MUCK LANDS
DRAINAGE

• SUB-SOll IRRIGATION—
NON PRESSURE

• SEPTIC TANK DISPOSAL BEDS

*Trade Mark

No-Co-Rode is the Root-Proof pipe for modern

sewage and drainage systems. The long, light-

weight lengths ore easy to handle and install.

The tapered joints simply tap into ploce with

wood block and hammer and are self-sealing.

No cement, caulking or compounds are required.

No-Co-Rode is rust-proof . . . strong, tough,

resilient—withstands surfate shocks, soil move-

ment . . . temperature changes. It resists ocids

and alkalies in sewage wastes. Lasts for

yeors underground.

For building to sewer or septic tank connections,

storm drains and other underground non-

pressure systems, specify Genuine No-Co-Rode

Root-Proof Pipe.

For septic tank disposal beds and other drainage

systems, No-Co-Rode Perforated Pipe will ensure

dependable, long term service.

Another dependable product of <

Alexander MURRAY & Company Limited

AVAILABLE FROM PLUMBING & BUILDING SUPPLY DEALERS . . . COAST TO COAST
Manufactured by NO-CO-RODE Company Limited, Cornwall, Ontário
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SUGGESTED DESIGN FOR PROPOSED
GRAND CENTRAL BUILDING. NEW YORK

Aichitect: Horry L. Brumond, A.I.A.

be ocmious
gnades of the

Mans-Lumognaph,
raosf irapopíaní

the EXB,

a Re the finesí

I haoe used.

The RepRoõcjcCíon

oalues haoe been
excellent—foR me

the penciLs ace
peRfectíon'

Harry L. Brumond, A.I.A.

Architecf

TAEDTLER
PENCILS

at ali good
engineering and

drawmg material

suppliers

or from

KEUFFEL & ESSER of CANADA, LTD.

679 SI. James Slree» West
MONTREAL 3. P. Q.

Main Distributors for Canada

(86) 856

Library Notes

STANDARDS REVIEWED
A.S.T.M. standards. American society

for testing materiais, 1916 Race
Street, Philadelphia 3, Pa.

A.S.T.M. specifications and tests for
electrodeposited mctallic coatings.

$1.85 (U.S.).

The 17 speciílcations here reprinted

have either been developed jointly with
the American Electroplaters Society, or
have subsequently been cndorsed by
them. There are specifications for zinc,

cadmium, nickel-chromium, and lead on
steel ; nickel-chromium on copper ; nic-

kel-chromium on zinc; and chromate
finishes on zinc coatings. In addition
there are recommended practices for

preparation of low-carbon steel, high-

carbon steel, zinc-base die castings, and
copper-base alloys for electroplating;

chromium plating on steels; and prep-
aration of and electroplating on stain-

less steel and aluminum alloys.

A.S.T.M. specifications for steel piping
materiais. $4.00 (U.S.).

This 1955 edition of the compilation
contains 58 approved specifications for

ferrous pipe, tubes, castings. and fitting

and bolting materiais in their latest

forms. New specifications include those
for metal are welded steel pipe for high
pressure transmission service. cold drawn
wrought iron heat exchanger and con-
denser tubes, and alloy steel castings,

normalized and drawn for high pressure

and elevated temperature service.

A.S.T.M. standards on cement, 1955.
$2.75 (U.S.).

This compilation includes 37 specifica-

tions and methods of test of which 18

have been revised since the 1954 edition

and 5 are new. The publication also con-
tains information on analytieal balances
and weights, a manual of cement test-

ing, a list of selected references on port-

land cement, and other data.

A.S.T.M. standards on plastics, 1955.

$5.75 (U.S.).

This volume includes 143 specifica-

tions and tests on properties, analytieal

methods, molds and molding processes,

conditioning, plates, sheets, tubes, rods
and molded materiais, and eléctrica]

tests. Much of the material has been
substantially revised since the last com-
pilation appeared in 1954.

British standards, British standards
institution, 2 Park Street, London,
\\ . I. British standards are avail-
able from the Canadian standards
association, National Research
Building, Ottawa.

B.S. 1116-1956 — Flexible trailing
cables for quarries and metal-
liferous mines. 6/-.

In this revision of the 1943 edition the

three parts have been combined. The
main new features are the inclusion of

6.6. kV cables, and the incorporation of

composition and test requirements for

rubber insulation and for natural rubber
and polvchloroprene sheaths by reference

to B.S. 7. The standard does not include
collectively or individually screened cables,

for which reference should be made to
B.S. 708 — Trailing cables for mining
purposes.

B.S. 1306: Pt. 1:1955 — Non-ferrous
pipes and piping installat ions for
and in connection with land hoilers.
3/-

This standard applies to the design and
construction of non-ferrous pipework for

connecting a land steam boiler to engine,
turbine or industrial plant, and to ali

associated auxiliary pipework. It specifies

maximum design pressures and tempera-
tures for copper pipes and gunmetal cast-

ings used in these installations.

B.S. 1470-77:1955 — Standards for
wrought aluminium and alumi-
nium alloys. B.S. 1470 — 6/-; B.S.
1471-77 — 7/- each.

These eight revised standards deal with
various wrought forms as follows:

—

B.S. 1470 — Sheet and strip.

B.S. 1471 — Drawn tube.
B.S. 1472 — Forgings and forging stock.

B.S. 1473 — Rivet, bolt and screw stock
for forging.

B.S. 1474 — Extruded round tube and
hollow sections.

B.S. 1475 — Wire.
B.S. 1476 — Bars, rods and sections.

B.S. 1477 — Plate.

The system of nomenclature adopted
throughout ali standards in the earlier

series has been retained; but two new
prefix symbols have been introduced, 'V
for extruded round tube and hollow
sections and 'B' for bolt and screw stock.

Three new materiais have been intro-

duced in the series, namely super-purity
aluminium designated 1, and two alumi-
nium-magnesium-silicon type alloys de-

signated H20 and H30, which have been
included immediately following H10 be-

cause of their similarity to that material.

Alloy H20 contains an addition of copper.

and also manganese, and/or chromium.
while H30 is a copper-free alloy with an
obligatory manganese content.
The tolerance tables in several of the

series have been extended, and minor
amendments made to the values specified.

B.S. 2004:1955 — Polyviíiyl chloride
insulated cables and flexible cords
for electric power and lighting (for

working voltages up to 250 volts).

6/-.

This revision incorporates an amend-
ment providing for tinned copper con-
ductors, with plain copper conductois as

an alternative, to be supplied when
specified by the purchaser. Apart from
changes resulting from the introduction of

tinned conductors, and a few corrections

and minor editorial amendments. the text

is the same as that of the 1953 edition.

B.S. 2633: 1956 — Class I Metal are
welding of steel pipelines and pipe
assemblies for carrying fluids. 10/-.

Lack of uniformity in welds used in

pipelines and pipe assemblies, and for

securing flanges and attachments e.g.

anchor plates, has resulted in a variety

of practices. This standard is one of the

process standards in the comprehensive
series for the welding of steel pipelines and
pipe assemblies for carrying fluids. It

covers the shop and site metal-arc welding
of steel pipelines and pipe assemblies for

carrying fluids suitable for Class 1 condi-

tions and in sizes up to 24 inches diameter.

It covers ali types of butt joints, branches
and sleeve welds, in addition to qualifying

tests for welders.
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• Library Notes

The Maritime Professional Meeting

of

The Engineering Institute of Canada and
the Associations of Professional Engineers
of Nova Scotia, New Brunswick, Prince

Edward Island and Newfoundland.

St. Andrews by the Sea, N.B. September 5, 6, 7, 1956

B.S. 2641: 1955 — Glossary of terms
relating to automatic digital com-
puters. 3/-.

The development of high-speed digital

computers has produced a need for the
standardization of the terms used in this

technique. In the early stages, however,
it was thought that methods were chang-
ing so rapidly that attempts to draft a
glossary would be inadvisable and profit-

less, and delay was counselled. Techniques
now having reached a more stable state,

this glossary has been produced. It con-
tains about one hundred entries, covering
the following subjects: Fundamental terms;
Coding systems; Storage techniques (main-
ly electronic); Programming and routines.

For completeness, a few definitions

relating to number representation and
number scales are included.

B.S. 2642: 1955 — General require-
ments for the metal-arc welding of
médium tensile weldable structural
steels to B.S. 968 Type a. 6/-.

B.S. 2642 specifies the general require-

ments for the metal-arc welding of

médium tensible weldable structural steel

to B.S. 968, Type a, under normal con-
ditions of manufacture and service. Details
are given of the materiais to be used and
the design of butt and fillet welds. Graphs
are included for the determination of

intermediate values of plate thickness and
varying degrees of preheat for rutile and
low hydrogen electrodes for use with both
butt and fillet welds.

B.S. 2645: Part 1: 1955 — Tests for use
in the approval of welders. Part 1.

Manual metal are and oxy-ace-
tylene welding of mild steel and low
alloy steel sheets, plates and sec-
tions. 12/-6.

B.S. 2645 has been prepared to make

available a series of standard tests, one or

more of which can be selected for assessing

or testing the capabilities of a welder.

It is complementary to B.S. 1295, 'Tests

for use in the training of welders'. The
tests in Section 1, for which the specified

material is mild steel, are for use in the
preliminarv assessment of a welder's

skill.

The tests in Section 2 are for use in the
approval of welders for specific applica-

tions.

B.S. 2688: 1955 — Dimensions of im-
pulse magnetos (unscreened and
screened) 5/6.

This new British Standard applies to

the dimensions of base mounted and
spigot impulse magnetos for internai com-
bustion engines. It deals only with the
dimensions of unscreened and screened

impulse magnetos necessary to ensure
interchangeability, and also applies to
impulse starters separate from, and consti-
tuting an attaehment to, standard magne-
tos to B.S. 1620 and B.S. 5027.

B.S. 2693: 1956 — Screwed studs. Part
1: General purpose studs. 3/6.

It is hoped that publication of this

British Standard will meet a long felt

need, since it is the first British Standard
to give full information, including limita

and tolerances for the threads, for screwed
studs intended for general use. The prin-

cipie adopted is that of mating an over-
size stud with a standard tapped hole and
the amount of oversize and the thread
tolerances specified are those considered
suitable for most purposes. Details are

given for studs with UNF, UNC, B.S.F.
and B.S.W. threads in diameters up to

W2 in. and for studs with No. 2 and
No. 4 B.A. screw threads.

B.S. 2697: 1956 — Rack type gear
cutters. 2/6.

This standard includes tables of dimen-
sions and permissible errors, it indicates

the method of mounting, and shows the

tooth form and explains the terms used,

by the pictorial method. Two appendices
give details of the marking to be employed
and instructions for ordering the cutters.

B.S. 2708: 1956 — Unified black square
and hexagon bolts, screws, nuts
(UNC and UNF threads) and plain
washers — normal series. 5/-.

This is the latest addition to the range
of standards for unified fasteners and it is

intended to satisfv the demand for bolts

and nuts with smaller hexagons for

applications where precision tolerances

are not required.

A table of heavy hexagon nuts in sizes

from Y± to 2 in. has been included. since

users of the standard may wish to follow

what is common practice in the U.S.A.,
where square headed bolts are often used.

not only with square nuts. but with heavy
hexagon nuts. The standard also includes

appendices giving formulae for the ealeula-

tion of sizes outside the range of the
specification, details of identification mark-
ing, and tables of approximate weights of

bolts and nuts.
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ENGINEERING CAREERS

The Pulp and Paper Industry

Canada's largest single indus-

try is well known by the title

"pulp and paper". Since pulp, the

basic material of the industry, is

derived from wood (with the ex-

ception of less than one per cent

from other sources) it might be
more appropriate to borrow the

term "forest products" to describe

the great range of derivatives cov-

ered by this industry. Not only

paper, in its many forms, but
packaging and building materiais

and valuable chemical products
play a large part in its flourishing

operations.

The pulp and paper industry is

the largest single employer of

labour in Canada; it also has need
of professional men from ali occu-

pations, and the engineer finds his

place among them in many differ-

ent fields. Chemical, civil, mech-
anical, electrical, and forest engi-

neers ali have their opportunities

in the various branches of the in-

dustry.
Forest Operations

Canada has one of the largest

coniferous forests in the world
that is suitable for development
for the large-scale production of

pulpwood. These forests must now
keep the mills supplied with some
40,000 cords of pulpwood a day
for an output of about 32,000 tons
of pulp and paper—and the indus-

try is developing ali the time to
meet an ever-growing demand for

ali its products.

These forests are managed
scientifically and economically, so

that the harvest of pulpwood may
be gathered and moved to its des-

tination by the best means, and so

that the future supply is assured
through proper methods of con-

servation.

The engineer may be needed for

general administrative duties, but
is more likely to work on logging

operations within the forests. Cut-
ting operations in British Colum-
bia, where trees are large and work

proceeds throughout the year, is

almost entirely mechanized and
uses many units of heavy equip-

ment. There is also ,a definite

trend towards mechanization in

the eastern woods operations.

Apart from cutting and hand-
ling methods, the engineer helps

to plan, far in advance of actual

operations, the means of transport-

íng the pulpwood to the mills.

This involves surveys of natural
waterways and routes for rail and
road, and the subsequent develop-
ing and building of these channels
for the ready flow of material.

New áreas have constantly to be
opened up, and the magnitude of

the operation may be judged from
the fact that over twelve million

cords of pulpwood are cut and
moved each year.

The MiUs

There are some one hundred and

thirty pulp and paper mills across

the continent of Canada and New-
foundland. Numerically, over 40
per cent are in Quebec, rather

more than a third in Ontário,

nearly a tenth each in British Col-

umbia and the Maritimes, and the

remainder (some 5 per cent) in

Newfoundland, Manitoba, and Al-

berta.

The mills may produce pulp
alone, or paper or both.

The newsprint mills forni the
largest group within the industry,

with about f>0 per cent of total

production; of this total another
23 per cent is pulp for sale (large-

ly to other mills and the chemical
industry), and 10 per cent is

paperboard. The remaining 7 per
cent of output is made up of other

types of paper.

Basically, the mills are equipped
with a variety of heavy and com-
plex machinery and require large
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amounts of power for their opera-

tion. As an example, the major
inills of one leading Canadian or-

ganization consume power at the

rate of 365,000 h.p. each day.

Civil, electrical, and mechanical
engineers are needed for the op-
era tion and maintenance of the

inills and their associated equip-

ment; chemical engineers are in

demand for the work of technical

control departments, where the

quality of materiais and products
is constantly controlled, and also

in the chemical pulp mills.

The two methods of making
pulp are mechanical and chemical.

Mechanical pulping, largely used
for newsprint material, requires

heavy machinery and makes great

demands for electric power.
Chemical pulping is a more com-
plex process of considerable con-

cern to the chemical engineer.

Whatever the source of pulp, its

conversion to paper again involves

the engineer in the planning and
layout of plant and the design of

paper-making machinery. A single

machine may be several hundred
feet long and produce over 200
tons of paper a day in widths of

the order of twenty feet. (Engi-

neering departments are constant-

ly developing such machinery, and
other equipment, and working on
changes and improvements in

plant processes.)

In addition to the engineer's

part in operating, maintaining,

The bottom of one of the eight
digesters in a New Brunswick pulp
mill. Each digester is 16 ft. dia. and
60 ft. high, made of steel with a special
brick lining.

and improving these mill processes

a considerable amount of funda-

mental and applied research and
development work is continuously

carried out by the mills.

Other Manufacturing Operations

Perhaps the most rapid growth
to be expected within the industry

will be in the field of packaging
materiais. Apart from paper for

bags and wrapping, there is a con-

tinuing trend to the use of box-

board and container board car-

tons. Both for small items and for

heavier equipment the paperboard
container is ever more widely

adopted so that more paper and
paperboard is now used for pack-

ing than ali other packaging

materiais combined.

The design and manufacture of

these packaging products and the

containers into which they are

made represents an increasingly

important section of the industry,

with its own problems and require-

ments for the engineer.

Similarly, hardboard and other

paper products are in increasing

demand as materiais for building

and construction, while the chemi-

cal engineer may be increasingly

engaged in developing the use of

pulp by the chemical industry.

Opportunities for the Engineer

The man with a basic engineer-

ing degree has many opportunities

for a career in the pulp and paper
industry. Usually he will start as

a júnior engineer in a particular

branch and proceed to gain prac-

tical experience as he works on the

job.

In many cases the graduate will

be assigned to a task which he fol-

lows through while he receives

additional training and guidance
from sénior engineers. As his train-

ing proceeds and he gains neces-

sary experience the young engi-

neer fits himself for more advanced
positions.

Promotion is generally by merit,

based on the combination of abil-

ity and experience possessed by
the candidate.

From júnior engineer on the

general staff, progress will depend
on the particular bent of the indi-

vidual, but there are positions to

be filled in the plant engineering

departments of the mills up to

chief engineer or to sénior super-

intendents of process control de-

partments. Similarly the other

manufacturing divisions, for exam-
ple those making containers, have

their own plant and process engi-

neers, while such positions as plant
manager are frequently filled by
the professional man.
The demand for engineers in the

forests has already been indicated,

and many are employed at ad-

ministrative and managerial leveis.

In several cases the president of

a company or group of companies
within the industry is an engineer,

as also are other sénior executives

and their immediate staffs.

The way is thus open to the

engineer with the right combina-
tion of skills and experience to

proceed to the top positions in an
industry that is itself a leader with

a foreseeable future of rapid and
extensive expansion. The industry

particularly has a need for men of

imagination and broad outlook.

Training Schemes

Most companies take engineer-

ing students for summer work and
provide a basic training in various

aspects of the industry.

As already mentioned, the

young graduate joining a company
is often given on-the-job training

and guidance during the first year

or two of his assignment. Some
companies provide formal training

courses for engineers entering spe-

cific divisions; for example, in ali

phases of plant operation in manu-
facturing departments such as con-

tainer plants.

Salary Scales

Wages throughout the industry

are generally good, and the scale

of salaries for engineers are in

keeping with those obtaining in

other leading Canadian industries.

Júnior engineers may start at a

salary of $350 a month or more,

rising to, say, $1000-$1250 month-
ly for a sénior plant engineer, with

correspondingly higher figures for

the upper managerial positions.

Other Benefits

Paid vacations, sick leave, pen-

sion schemes, and various forms

of health insurance are generally

available throughout the industry.

Many of the mill towns are sep-

arate communities provided by
the industry with ali modern fa-

cilities for living, education. medi-

cai care, and recreation. Most
outdoor sports are available to

company members, and many
hunting and fishing clubs are or-

ganized and run by and for cm-

ployees in the pulp and paper

industry, as well as excellent com-
munity recreational clubs.
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Cross Suspension System

Kemano-Kitimat Transmission Line

H. B. White, M.E.LC.

Power Transmission Engineer, Aluminum Company of Canada, Limited

ON January 26th, 1955, an ava-

lanche destroyed three towers in

the Kildala Pass section of the 49-

mile long Kemano-Kitimat transmis-

sion line and thus interrupted the

delivery of power to the Aluminum
Company of Canada aluminum smel-

ter at Kitimat, British Columbia.
After temporary repairs had been
made, and the circuits re-established,

study was given to several schemes
of permanent repair and relocation

fhat would keep this section of line

free from avalanche danger in the

future.

Considerations of safety, time and
cost led to the use of a new type
of cross suspension system for sup-
porting high voltage transmission

lines. The lines, which run up a nar-

row valley at this point, were to be
suspended from two steel wire ropes
strung across the valley. The system
was erected, and power was being
fed over it on September 26th, 1955,
eight months after the outage, and
only six months and four days from
the date of the decision to proceed.

Power Outage

Approximately 40 miles of the
Kemano-Kitimat transmission line is

of a heavy but conventional double
circuit type of construction with
"Falcon" ACSR as the conductor,
and a nominal line voltage of 287
Kv. For the nine mile section be-
tween the valleys of the Kemano
and Kildala Rivers, where the lines

rise steeply up and over the mile-
high Kildala Pass, an exceptionally
heavy construction is used, with two
single circuits strung with "Emu"
ACSR conductor. 1

Read at the 70th Annual General and Profes-

sional Meeting of the Engineering Institute of

Canada, Montreal, May 1956.

"Emu" ACSR
Diam. 2.2947 in.

Stranding Al 108 x 0.1765
Stranding steel 37 x 0.1261

Alum. area 3,364,000 circular mils.

Wt. per ft. 4.760 lb.

Design ultimate strength

135,400 lb.

The two single circuits are iden-

tified as right (R) and left (L) as

A new type of cross suspension
system was adopted for the perm-
anent re4ocation of part of the
Kemano-Kitimat transmission line

which was destroyed by an aval-

anche in 1955. The work involved
is described in this comprehensive
paper. The author was responsible
for the project design.

seen when looking from Kemano to-

wards Kitimat. The right line is car-

ried on steel towers of a lattice type

construction and the left line on a

new type of tubular aluminum tow-
er.2

On the afternoon of January 26th,

a dry snow avalanche slid off the

southwest slope into Glacier Creek
Bowl which is just below the last

rise up into Kildala Pass, and de-

stroyed aluminum tower 113L and
steel towers 11 IR and 112R. There
was also damage to the crossarm of

tower 113R, which stands above the

slide area, as a result of the con-

ductors being dragged sideways by
the snow.

The conductors remained intact

throughout, although severely dam-
aged. However, they were short cir-

cuited in many places by contact

with each other and with the fallen

towers so that power supply to Kiti-

mat was interrupted.

Temporary Repairs

The temporary repairs were car-

ried out under conditions of contin-

uous bad weather as 47 inches of

snow fell during the nine days re-

quired to re-establish the left cir-

cuit and a further 75 inches fell be-

tween February 4th and February
15th, by which date the right line

had also been returned to service.

Maximum advantage was taken of

the few breaks in the weather to

move men and material to the site

by helicopters and with the assist-

ance of the tractors that had been
stored in the area, and two more
that were driven up the old con-

struction road, repairs were made
that remained in service until Sep-

tember when the new suspension

system was ready to carry power.

The aluminum towers of the left

line consist of a box girder cross-

arm resting on five, or in some cases

six, tubular leg members arranged

to form A frames or tripods. The
avalanche swept the legs from under

the crossarm at Tower 113L, and left

the crossarm, undamaged and still

attached to the conductors, almost

resting on the snow. The damage to

the left line was limited to this and

a temporary repair was made to this

line first. The crossarm and insula-

tors of tower 113L were removed,

the conductor spliced and restrung

through the double span from tower

112L to 114L. This was a strong re-

pair measure, although both the de-

sign ice carrying capacity and ground
clearance had to be reduced.

The repairs to the right line were
more difficult as two towers had
been demolished, and the conduc-
tors between towers 110R and 113R
damaged beyond repair. The dam-
aged crossarm on 113R was repaired

and the gap between 110R and 113R
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was spanned with "Partridge" ACSR,
which has an aluminum area of 266,-

800 circular mils and a diameter of

0.642 inches. The sag in this span
of 4,200 feet was only 159 feet,

which resulted in a stringing tension
of about 49 per cent of the ultimate

strength of the conductor. This high
tension was adopted to keep the
conductor well above possible future
avalanches to which the left line re-

mained exposed.

It was anticipated that such a high
stringing tension would result in con-
siderable vibration and dampers
were applied. In spite of them there

was a pronounced vibration of the
conductors, especially at the upper
end of the span where strong steady
winds are prevalent. Close examina-
tion of the three conductors, when
they were removed after eight

months' service, showed only one
strand broken by fatigue.

There was little reserve strength

in this small conductor to carry the

heavy ice that could be expected
in the area during the remainder of

the winter season, but with the en-

tire electrical load of the Kitimat

smelter kept on this right line, the

heating of the conductor was suffi-

cient to prevent ice or rime forma-

tion.

Fermanent Relocation

Even before temporary repairs

had been completed, studies were
begun to find a way of assuring that

such an outage could not be re-

peated.

Attention was first given to the

strengthening of the towers, the de-

flection of snow slides from the tow-

ers and the controlling of the snow
movements by structures installed in

the snow basins which would pre-

vent avalanches from starting. These
plans were abandoned because of

the problem of controlling such a

vast quantity of snow and doubt that

the measures would be effective.

Several alternative routes for the

tower lines were then investigated.

One consisted of re-routing the lines

up the ridge to the southwest of

Glacier Creek Bowl and around the

back of the snow basins to the Pass.

A second route went only part way
up the ridge to a pair of tall heavy
angle towers from which long spans

reaching over the slide area took the

circuits to the Pass. A further

scheme utilized two very tall towers

just below the slide area, to permit

long spans to clear the danger area

to towers located near the Pass.

Ali the above-mentioned schemes
would require between two and

three years to design, fabricate and
erect at a cost of between 1.5 and

3 million dollars.

The most promising possibility in

terms of both time and cost was a

cross suspension system with the con-

ductors supported from wire ropes

spanning transversely across the val-

ley. Estimates indicated such a
scheme would cost less than one-

half of the least of the others, that

it could be in service by the end
of the working season of 1955 and
had the prospect of greater reliabil-

ity than could be claimed for any of

the other proposals. On March 22nd,

the decision was made to proceed
with the design and construction of

such a system.

Five years' experience in the Kil-

dala Pass area has shown that win-

ter can arrive as early as October

lst, making construction work very

difficult and expensive. Therefore,

the design, fabrication and erectíon

of the system was scheduled for

completion within six months.

In spite of the poor weather

throughout the latter part of the sea-

son, which made working conditions

unexpectedly rugged, the right cir-

cuit was energized by September
26th, and the left circuit was ready

to carry power on October 5th.

Fig. 1. A retouched panoramic view of the cross suspension system from Twin Peaks with Kildala Pass in centre background.
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Fig. 2. Map of Kemano-Kitimat transmission Une showing Iocation of cross suspension.

Design

A choice had to be made between

a suspension of the entire transmis-

sion system on one cross rope or a

suspension on two or more separate

cross ropes. The latter alternative

was considered to be no safer than

the former because the failure of any
one of the ropes would drop it down
across the six conductors, shorting

out both circuits and damaging the

conductors beyond the possibility of

immediate repair.

The desired security was obtained

by using two cross ropes and yoking
them on each side of the centre sec-

tion that supports the conductor (see

Fig. 3). Thus a failure of one rope
or one anchorage could drop one of

the half sections of rope, but its

movement would be arrested at the

bridle plate. Each rope is strong

enough to support the entire system
with an ice loading of 15 lb. per

foot on ali components.

The design had to be begun while
the possible anchorage sites for the

cross ropes were still covered bv
deep snow. A study of photographs
taken during previous summers re-

vealed promising locations on both

sides of the valley and the southwest

anchorages so chosen proved to be

satisfactory with only minor adjust-

ments to satisfy very local rock con-

ditions.

The Iocation of anchorages on the

northeast side of the valley was a

more complex problem as this slope

is traversed by many snow slides. A
large canyon cuts diagonally across

the lower portion of this slope and
the first anchorages were located

just below the protection afforded

by the upper end of the canyon, at

an elevation of approximately 3,800

ft. Initial calculations showed a need
for back stays to maintain adequate

clearances under the upper conduc-

tor spans and model tests indicated

a marked tendency to severe vibra-

tion of the system, if there was
even a suspicion of resonance be-

tween any of the system compon-
ents. Early field investigation after

the snow had disappeared showed

also that the rock at this northeast

anchorage would not be reliable.

Fortunately, sound rock conditions

were subsequently found at a more
suitable anchorage site higher up
and closer to the Pass.

The system, as finally arranged,

has no symmetry. Ali four rope an-

chorages are at different elevations,

the wire rope lengths from the bridle

plates to the anchorages are ali dif-

ferent, the four main conductor

spans are unequal and the end tow-

ers are each at a different elevation.

This lack of symmetry made some

of the calculations so very complex

that a model (see below) had to

be used to confirm stresses and dis-

tortions under the various loading

conditions.

The suspension system would

make use of the existing end towers

and was designed to the following

requirements:

1. With an ice load of 15 lb. per

foot on any or ali components of the

system, the tension in the cross ropes

was not to exceed 535 kips, or 65

per cent of the 824 kip design ulti-

mate strength of the ropes. The
maximum rope tension of 487 kips

occurs at anchorage B with ice on

ali components.

2. Assuming the failure of a single

rope or anchorage, the remaining

rope must support the system with

any or ali of the remaining compon-
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ents carrying an ice load of 15 lb.

per foot. The ultimate strength of

the rope is the limiting condition for

this loading.

3. There must be no failure of

any component of the system if an
ice load of 40 lb. per foot should
be applied to ali components simul-

taneously.

4. Conductor tension under dead
load only was limited to 22,000 lb.

or about 16 per cent of the ultimate

strength of the "Emu" conductor.

Experience has shown that with
stringing tensions of no more than
this, the aluminum strands of the

conductor are not susceptible to fa-

tigue failure resulting from aeolian

vibra tions.

5. Adequate conductor-to-ground
clearances must be maintained with

an ice loading of 15 lb. per foot on
any or ali components of the system.

6. Resonance must not exist be-

tween any of the components of the

system.

Conditions 5 and 6 were the most
difficult ones to satisfy.

The very irregular terrain of the

Kildala Pass area is conducive to lo-

calized icing and riming and it is

difficult to maintain conductor-to-

ground clearances when ice forms on
one span of a line and not on the

adjacent spans.

With a 15 lb. ice load on ali con-

ductors of the cross suspension sys-

tem, the minimum clearance to

ground is 65 ft. below the lower
right conductors. With ice on the

lower span conductors only, the mini-

mum clearance is stíll about 40 ft.

because as the cross ropes swing
downhill into the lower span, the

relatively short upper conductor

spans quickly tighten up and limit

the distortion of the system. With ice

on the short upper spans only, the

initial dead load clearance of 180
ft. is reduced to about 10 ft. over an
assumed depth of 25 ft. of snow.

The problem of resonance was
first encountered while invés tigating

the dynamic behaviour of the model
under loadings such as caused by
the release of ice, and it was ex-

plored until there was a thorough

understanding of the mechanics of

the phenomena, and their applica-

tion to the behaviour of the proto-

type.

The fundamental vibration mode
of the system as a whole can be
described as an up and down mo-
tion of the conductors together with

a pendulum motion of the cross

ropes, the six conductors of one span

being in phase but lower and upper
spans being in opposite phase.

When the cross ropes intersect

the conductors at an angle different

from 90 degrees, a small "side-kick"

is imparted to the conductors by the

pendulum motion of the cross ropes.

The tests showed clearly that when
ths "side-kick" is resonant with a

natural transverse mode of a con-

ductor span, large transverse ampli-

tudes will build up and superimpose
on the vertical motion. Because of

the small differences in sags of the

three conductors in each span, they

are bound to get out of phase so

that danger of collision is imminent.
When a typical case of resonance

was present in the model collisions

were always observed.

It was found possible to tune the

system by adjusting conductor sags

so that a conductor would vibrate

transversely in say three loops which
in fact occurred when the funda-

mental frequency of the lower right

conductor span was 33.4 c.p.m.

against a system frequency of 49.4

c.p.m. The frequency of the three

loop vibrations was 99.6 c.p.m. or

almost exactly 3 x 33.4 and 2 x 49.4.

As the frequency of a complete

system is difficult to determine theo-

retically and as it was not found to

change perceptibly with minor

changes in conductor tensions, the

model value of 49.4 c.p.m. (3.5

c.p.m. prototype) was used in the

Fig. 3. Schematic drawing showing components of cross suspension system.
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design of the prototype.

The conductor sags were adjusted

during the final field design with re-

gard to their frequency of swing ac-

cording to the formulae

60 /~ãg 60

F = — / — = - c.p.m.

2» yj k2 VSag
where: a is the distance from the

support axis to the centre

of gravity of the span.

g is the acceleration of

gravity

k is the radius of gyration

about the support axis.

f is the conductor sag.

and set so that their frequency would
differ from that of the complete sys-

tem by at least 5 per cent.

The amount of "side-kick" impart-

ed to the end of a conductor is re-

duced by setting the cross ropes at

right angles to the direction of the

conductors. The change in anchor-

age location described previously

improved the average angle of in-

tersection from about 81 to 87 deg.

Model Study
A model was used to verify the

complex calculations necessary to de-

termine the stresses and distortions

of the system under applied ice

loadings and to study the system's

behaviour when subjected to dyna-

mic loadings.

The model was built in the Test-

ing Laboratorv of John A. Roeblings'

Sons, Corporation, Trenton, N.J., fab-

ricators of the 3 inch wire rope, to

a linear scale of 1:200 and as close

Fig. 4. Profile of conductor spans.

to true elastic scale as possible. The
conductors and cross ropes were rep-

resented by piano wire with lead

weights added to represent the

weights of their prototypes and fur-

ther lead weights were added or

taken off as required to represent

the various live loadings.

In order to study the elastic be-

haviour of the prototype with a

model built to a linear scale

l
p/lm = r>

the elastic stretch - Pl/AE of ali com-
ponents must be kept to scale.

Thus:

Hplp/ ApEp
lp/lm = r =

Hmlm/AmEm
from which we have

HpAmEm/HmApEp = 1

We know

as

VSagp
= 1

H P/Hm =
Wp.L,.lp/8Sagp

Wn ,/8Sag„

Im/Sagm

Wm = Wpr.AmEm/ApEp

Where:
r = scale factor

H or P = tension, lb.

A = cross section area

E = modulus of elasticity

W = load or weight per foot

The values ofWP , A P and E P of each

component of the prototype were

known and with the selection of a

wire (Am and Em) for the model, the

necessary weight per foot, Wm was

obtained.

As such a model can portray ac-

curately but one characteristic, in

this case displacement, the charac-

teristics of vibration and damping

could only be studied qualitatively.

The model studies were of great

CHART OF MODEL CHARACTERISTICS

Prototype
Wire Rope

3.0

4.25

Mod. oí elasticity, p.s.i 20 x 10°

E x A pounds 85 x 10"

Dead load, Wd lb./ft

Diameter, in.

Area, sq. in.

Cross Ropes
Model
No. 22

Piano Wire
0.0286
0.642 x IO-3

28 x 10"

18.0 x IO3

0.640

Conductors

Ice load, W, lb./ft.

W„ + W, lb./ft.

Linear scale

Elastic scale

° 21.0 a 0.890

14.9 0.631

° 109.0 ° 4.614

30.0 1.271

° 130.0 • 5.504
200 : 1

200 : 1

Prototype
ACSR
"Emu"

2.2947
3.1

10 x 10«

31 x IO8

4.76

14.67

19.43

Model
No. 26

Piano Wire
0.0181
0.2573 x IO-8

28 x 10°

7.2 x 10
3

0.202

0.621

200
219

0.823

1

1

° These weights are for the 400' section of the cross ropes between bridle plates.
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value as a means of obtaining an-

swers quickly and with the necessary

accuracy. The early studies with the

first location of the northeast anchor-

ages clearly showed the need for

the backstays to maintain adequate
ground clearanee under unequal ice

loadings. When the problem of reso-

nance was uncovered, it became ap-

parent that a new anchorage loca-

tion was desirable, preferably one
which would set the cross ropes at

right angles to the conductors and
also remove the need for the back-
stays. Forrunately such an anchor-

age was found when the site be-

came accessible.

The model was frequently adjust-

ed to accommodate new field data
and after construction was finished

the "as built" system was set up on
the model as a double check on the

work.

Anchorages

The cross rope anchors were de-
signed to transfer the load of the

ropes to the rock through anchor
bolts loaded in direct tension. Sound
rock was a requirement for the safe-

ty of such an anchorage. Early
studies of the surface of the rock
at the final anchor sites indicated

satisfactory conditions and these
were substantiated when the ex-

cavations were completed.
The rock at each of the four loca-

tions is essentially a hornblende-
diorite-gneiss. In addition, at D an-
chorage, there were foot-wide bands
containing biotite. The rock is jointed

to varying extents at ali anchorages
but is very right except for the sur-

face rock at D. A programme of

pressure grouting is planned at D
to stop further loosening of the sur-

face rock caused by the freezing of
water in the cracks.

Each anchor consists of six 2)í inch
diameter deformed anchor bolts 25

Fig. 5. General arrangement of anchorage of 3-inch suspension ropes.

ft. long, upset and threaded for 15

inches at one end. They are grouted

into a pattern of 4Jí inch diameter

holes of which three dip at 15 de-

grees and three at 45 degrees. In

plan the six bolts are splayed up to

a maximum of 30 degrees on each

side of the centre line. A grout mix
of 1:2:2 by volume of Embeco, Port-

land Cement and sand was firmly

tamped in place with care taken to

leave no air or water pockets. In

some holes, where ground water was
present, the mix was placed dry and
then tamped.
Under the assumption that a fail-

ure of the rock could occur behind

the block of rock picked up by the

group of anchor bolts, the design

assumes a frictional co-efficient of

Fig. 6. Profile of cross suspension showing the existing right and left circuits.

EL. 4617.0' D

EL.459A.9'

^^5^^ APPROX. HOR. SPAN - 3660.
' A EL.4227.5'

Í^y-C EL. 41614'

"--i^. w—tt EE3A53.3' ^^— TEMPORARY
^s. RIGHT CIRCUIT.

^«v CONDUCTORS \

TOWERII2C—
J370.0'
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but 0.12 on the lower horizontal

plane of cleavage to prevent pull-

out under the 900 kip brealdng
strength of the wire rope.

The six anchor bolts were yoked
to a common 5 inch thick steel con-

nector plate through an arrangement
of U bolts and nuts which permitted

adjustment to divide the load equal-

ly among the anchor bolts. The open
socket at the end of the wire rope
was pinned to the connector plate

with a 5M inch diameter pin. The
wire rope was then led up and over

the cast steel saddles which were
bolted to the top of the reinforced

concrete pedestal.

Suspension Ropes

The 3 inch galvanized bridge

ropes that form the cross suspension

were delivered to Kemano ware-

house area before the anchorages

had been definitely located. Thus,

while the two 1,000 ft. sections and
the two centre 400 ft. sections could

be shipped complete with sockets at-

tached in the shop, the four closing

sections, one to each anchorage, re-

quired cutting to length and the in-

stallation of one socket each in the

field.

The sockets were of the poured
zinc type although much larger than

those usually encountered as the

socket castings weighed approxim-

ately 350 lb. each. A special shed

was erected at Kemano for the field

socketing and close attention was
given to the detailed socketing spe-

cification.

Galvanized Bridge Rope
Characteristics

Diameter — 3 in.

Stranding - 7 x 28
Wt. per foot — approx. 15.11 lb.

Design ultimate
strength - 824,000 lb.

Test strength - 900,000 lb.

E - 20 x IO8
p.s.i.

The wire ropes were prestressed

to 120,000 lb. after fabrication, meas-

ured and then cut to length. Those
four sections to be cut in the field

were marked every fifty feet over

given lengths so that field measure-

ment would be simplified. The long-

est single length of rope on its reel

weighed about thirteen tons.

Catwalk

Several means of permitting in-

spection and maintenance of the

erected system were studied. The
scheme adopted employs a catwalk

suspended from the main wire ropes

for the centre 400 ft. section be-

tween bridle plates. Access to the

catwalk is by a cable car, which is

run down from anchorage C.

The catwalk is of 12 ft. sections

of Irving type aluminum grating

coupled together to form a flexible

decking. The 3 inch wire ropes are

the "handrails". Shorter removable
sections of grating immediately over

each conductor suspension point per-

mit direct access to the insulator as-

semblies. Furthermore, if a conduc-

tor requires maintenance, it can be
lowered by rigging, run down
through the opened grating.

The components of the catwalk

were designed to support an ice load

of about 600 lb. per linear foot as

the catwalk may be subjected to

very heavv snow, rime or ice accu-

mulation.

A 25 h.p. gasoline engine, with a

single drum, reversing gear and
brake, hauls the cable car, which is

also equipped with its own emer-

gency brake. The hoist is located

immediately in front of the pedestal

at anchorage C. No component of

the cable car weighs more than 150

lb. so that it can be dismantled by
two men for storage beside the ped-

estal during the winter. Climbing to

the hoist at anchorage C will be dif-

ficult when deep snow covers the

north slope and at such times the

helicopter will be the only practical

means of access.

End Transmission Towers

Although three transmission tow-

ers were removed from each line,

Fig. 7. Socket being lowered for attachment to anchorage at C.
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Fig. 8. Final closure at anchorage A.

the static loadings on each of the

end towers 109R, 110L, 113R and
114L have been reduced. The cross

suspension carries more of the con-
ductor weight than the six replaced

towers had supported, and the more
direct route between Twhi Peaks
and the Pass has resulted in a de-

crease in line angle at ali four towers.

Although ali structures have been
removed from the áreas swept by
avalanches, the very strong air blast

(estimated at up to 200 miles per
hour) that accompanies an ava-

lanche, could strike the conductors
where they pass over the slide slope.

Fig. 9. Illustration of the use of "offsets"

The model was used to study the

loadings on the end towers when
the system was subjected to such

severe dynamic loadings.

It was found that the suspension

system absorbed energy and distri-

buted shock loads very effectively.

The impact loadings on the end
transmission towers were only about

one third of those recorded at the

ends of similar spans which were

fixed at each end.

A further improvement in the ca-

pacity of the system to absorb dyna-

mic loads was made by converting

towers 114L and 113R from strain

type to suspension.

Erection of Cross Suspension Ropes

The ropes had to be raised over

existing extra-high voltage power
lines while these were supplying the

aluminum smelter at Kitimat; and
aluminum production procedures dic-

tated that power interruption would
have to be limited to three hours

duration. However, only one inter-

ruption of 44 minutes was required,

and the raising could possibly have

been carried out with no interrup-

tion to the power supply at ali, had
this been necessary.

When ereoted the suspension

ropes would cross the power lines

about 200 feet northwest of tower

112L, at which point the temporary

"Parrridge" conductors of the right

line were already about 170 ft. above

the ground. (Fig. 6)

The erection procedure was as fol-

iows:

1. The power was transferred to

the left line and slack taken out of

the 4,200 ft. "Parrridge" span in the

right line to increase its ground

clearance to about 200 ft.

2. The power was switched back

on the right line and the conductors

of the left line were lowered to the

ground at tower 112L. Trestles were
built to permit the 3 inch wire ropes

to pass over these lowered conduc-

tors without damage to them.

3. The wire ropes which had been

pulled up to anchorages R and D
to the southwest from the reels lo-

cated near tower 112L, were passed

over the lowered left line conductors

on the trestles.

SAC UHH.C
IH STFINCINC

SHCAVC.
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4. The 400 foot centre sectíons

together with the sections for the

northeast end of the suspension were
pulled across the bottom of the val-

ley and for a sufficient distance up
the north side to allow the 6 part

closing tackle to be connected.

5. With power supplied to the

tackle by a hoist at the road head-

ing 900 feet below, the cross ropes

were raised clear of the ground and
the catwalk was installed.

6. The cross suspension ropes

were raised further by the closing

tackle to a position where they

passed some 45 feet below the live

right line conductors and passed over

the left line just above the levei of

the crossarm of tower 112L. A 12 ton

weight suspended from the cross

ropes at a point immediately below
the right line helped to provide

these clearances.

7 The left line conductors were
raised and clamped in position at

tower 112L.
8. Power was switched off the

right line (both lines were now
dead) and the cross ropes raised up
and into the right line conductors,

resulting in a clearance of about 45

feet over the left line conductors at

tower 112L. Power was then re-

turned to the left line.

9. The "Partridge" conductors on
the right line were disconnected at

tower 110R and dropped to the

ground as the cross ropes were pulled

up to final closure at anchorages A
and C. Power was carried on the

left line until the right line conduc-

tors were raised to the cross sus-

pension.

With the wire rope threaded

above one circuit and below the

other, its raising had to be carefully

controlled. Ali equipment locations

and control points in the area were
linked by field telephone and during

criticai phases of the raising, radio

equipped jeeps were used to supple-

ment the telephones. When power
was completely shut off, the clear-

ances to proceed were obtained

from and returned to Kemano by
radio and during this period clear

communication was ensured by pro-

hibiting the use of rádios elsewhere

on the project.

Attention was given to the dan-

gers of working close to charged

extra-high voltage lines. Of particu-

Fig. 11. Six string insulator assembly and hardware for attachment to cross suspensian.

3" DIA. CROSS
SUSPENSION ROPE

16-5 V" 10" SUSP.
INSULATOR

20 UNITS PER STRINC

Fig. 10. Conductor and insulator assem-

bly being raised for attachment to cross

suspension system.

lar concern was the possibility of the

buildup of a voltage on a length of

wire by induction from a nearby live

conductor. A grounding network was

established running across and up

and down the valley and every

length of rope and each major piece

of stationary equipment was careful-

ly grounded. Even with these pre-

cautions, it was possible to feel an

appreciable shock when touching a

wire rope several hundred feet from

the live conductors if its grounds

were too far apart.

Conductor Stringing

The problems of stringing the right

line conductors were in general dif-

ferent from those of stringing the

left line although one serious difficul-

ty was common to both. When con-

ductor is being strung on transmis-

sion towers in hilly countrv, the con-

ductor tends to run downhill while

it is still in the sheaves, so that al-

though the correct amount of con-

ductor may be in place between the

end strain towers, the slack will tend

to accumulate in the lowest span.

This condition is usually overcome

by calculating the distances by

which the clamps are 'offset' from

the towers (Case I, Fig. 9) so that

when the conductor is taken from

the sheaves and clipped in, the hori-

zontal component of tension in each

span is the same, the insulator strings

hang vertically and the sags in
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Fig. 12. View from catwalk looking towards north-east anchorages during hook-up
of last conductor. Cable car can be seen at far end of catwalk.

each span are as designed.

When the usual tower support for

the sheave is replaced by a cross

suspension that will itself tend to

swing uphill, it becomes necessary

to calculate both the 'offset' and the

position of the sheave relative to the

final position of the clamp (distance

"x" in Case II). As the suspension

system is not symmetrical and as the

system would change as each con-

ductor was clipped in, the calcula-

tions involved in computing both the

values of "x" and the 'offsets' be-

come impossible for ali praotical pur-

pose and measurements of these va-

lues of sufficient accuracy could not

be made on the model.
This problem was overcome by

calculating the exact length of con-
ductor required for each phase of

each span, measuring out the neces-
sary conductor length of each span,
positioning and applying the armour
rods and olamps to the conductor
while on the ground and then raising

the conductor and attaching the
clamp directly to the cross suspen-
sion.

Where new conductor was used,
as between towers 110R and 113R,
it was measured and marked as it

was pulled from the reels. The ex-

isting conductor in span 109R to

110R of the right line and ali the

conductor in the left line was re-

used. The lengths of the existing

conductors were obtained by meas-

uring the existing sags and spans and
calculating the lengths of the cate-

naries. AH such conductor lengths

were adjusted for temperature and
tension.

The average error of the twelve

conductor spans between design sag

and "as built" sag was 1.1 per cent,

the maximum being a 2.4 per cent

error in the middle phase of the

upper left span. This is a finer de-

gree of accuracy than that obtained

by usual sagging methods during the

initial stringing of the line.

New conductors for the right cir-

cuit between Towers 110R and 113R
were pulled over timber lagging

which was used to keep the conduc-

tors off the rocks. The existing con-

ductor in the 2,500 foot span from
109R to 110R was swung down from

tower 110R and joined to the new
conductor, the armour rods and sus-

pension clamps were installed and
the conductor raised to position.

The restringing of the left line

was perhaps the most spectacular

item of the entire project. Even
though the existing conductor was to

be used, the conductor raising was
much more difficult and involved

than on the right circuit. Length ad-

justments had to be made in each

conductor to obtain the desired final

sags but in addition, the conductors

had to be removed from tower 111L,

a strain type tower, and from tower

112L, a suspension tower.

To assist in this operation. two

blocks had been placed on the 3

inch ropes in such a position that

w hen the cross ropes were raised, a

"sky hook" existed, ideally located

about 300 ft. above tower 112L. The
conductors were then lowered to the

ground from tower 112L and the

erossarm was removed. By using the

"sky hook", and with suitable hold

backs to take care of the rather large

line angle that existed in the old

line, the conductors were raised

out of and clear of tower 112L.

This method, however, could not

be repeated at tower 111L, a strain

type tower. Here, wire rope straps

Fig. 13. Sikorsky S-55 helicopter ready to drop 850-lb. load of two 2-1/2-in. dia.

x 25-ft. long anchor bolts at platform near north-east anchorages of cross suspension.
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were run over the crossarm and
clamped to the eonductor some dis-

tance out from the dead end clamps.

Conductor tension was transferred to

the straps, the insulator assemblies

were removed and the conductors

were in effect left resting on top of

the crossarm. Each conductor in turn

was then swung over and lowered

to the ground nearby, where the

strap was removed, final length ad-

justment was made, and the conduc-

tor then raised to its final position

on the cross suspension.

Transport

The old construction road that

runs from the Kemano Powerhouse
to the project site and then on to

the Pass was easily re-opened by
removing accumulated slide debris,

and with a minimum of maintenance
the road served as a principal means
of access to the work site throughout
the working season. There was road
access to ali towers except 109R and
110L on Twin Peaks.

A section of new road around the

head of the valley to a position some
900 feet below the northeast anchor-

ages brought men and equipment as

near as possible to this working site.

Some material, including the 3 inch
wire ropes, was dragged or high-

lined up to the anchorages by lines

running up to blocks at the top and
then down to a hoist located at the

road heading below.

In general, however, the principal

means of access to the anchorages
was by helicopter. Twelve foot

square landing platforms were erect-

ed at Camp 10, located just below
the slide area, and at the two an-
chorage sites; and two helicopters

shuttled between these platforms,

moving the workmen, sand, cement,
blasting powder, lumber, rigging and
ali the other materiais and equip-
ment necessary to complete the an-
chorages. It is of interest to note
that on one exceptional day one pilot

made 52 round trips between the

Fig. 15. Schedule of design and construction.

Fig. 14. Installation of rigging in preparation for raising of sixth conductor.

landing platform at Camp 10, eleva-

tion 3,000 feet, and the anchorage
sites which were from 1,200 to 1,700
feet higher.

When the single loads exceeded
300 lb., which is the capacity of

a Bell helicopter at these elevations,

a Sikorsky S55 helicopter was used.

It carried its load by sling from Ke-
mano direct to the platforms at the

anchorages, where the loads were
dropped from a height of several

feet. Landings were considered to

be both hazardous and unnecessary.

Compressed air had to be pro-

vided at the anchorage sites for drill-

ing the anchor bolt holes. Suitable

compressors could not be flown in to

the sites, neither could they be
dragged up from the valley. The
problem was solved by placing dies-

el compressors at the nearest road
headings and delivering the air from
these points to the anchorages
through 20 foot sections of 3 inch
light wall aluminum alloy tubing
joined by a flexible type of quick
coupling. Pipe friction and leakage
were negligible even though the dis-

tance up the north face was some
1,200 feet and the pipe Une up and
across the south face was about 2,700

feet long. Over a period of three

months maintenance was negligible

and recovery of the pipe and coup-

lers after completion of the work was
more than 90 per cent.

Survey

The early studies of the suspen-

sion system were hampered by the

lack of accurate topographical data

of the area. A stadia survey of the

old tower sites, aerial photographs

and an aerial map of one side of

the valley, was ali that was available

during the initial planning. A rough

aerial map of the whole area was
made in April, but it was not until

the end of June that the disappear-

ance of much of the snow and the

cessation of slides permitted a sta-

dia survey of several of the anchor-

age sites then under study.

Following this, a grid, accurate to

within 1:50,000, was established by
triangulation and survey monuments

(Continued on page 926)
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Canada's Economic Prospects

H. Carl Goldenberg, O.B.E., Q.C., Barrister-at-Law, Montreal

CANADA'S economic prospects

have been very much to the fore

for the past few months. A Roval

Commission lias crossed the length

and breadth of Canada and has re-

ceived many representations on the

subject. It expects to present its find-

ings to the Federal Government by
the end of this year. It would be
presumptuous for me to try to anti-

cipate its conclusions.

I propose for the purposes of this

talk to point to certain features of

Canada's past economic growth, to

examine its present economic posi-

tion, and to look at the direction

which its further growth may take.

If I venture to make any forecasts,

it is not in the role of a prophet.

Canada's economic growth has in

the main been associated with the

development of its natural resources.

Wheat was the principal stimulus in

the first quarter of this century

which saw the building of our wheat
economy and the settlement of the

West. Our large investment in rail-

ways and in storage and grain-

handling equipment is associated

with wheat. While considerable

progress had been made by the end
of the 1920's in mining, pulp and
paper manufacturing, and hydro-

electric power development, agricul-

ture was still the centre of our econ-

omic structure. Its importance was

Read at a meeting of the Engineering Institute

of Canada, Montreal Branch, March, 1956.

very evident in the 1930's when a

combination of low wheat prices,

successive years of drought and de-

clining export markets destroyed the

basis of national prosperity.

Comparing the Canadian economy
of to-day with that of twenty-five

years ago, we note marked changes.

While wheat continues to play a ma-
jor role, it does not dominate the

economy to the extent that it did as

recently as twenty-five years ago.

The stimulus since then has been
provided chiefly by our forest re-

sources, our minerais, our hydro-

electric power and by related man-
ufacturing industries. These indus-

tries have reached their present

status at different times and by vary-

ing rates of growth. Wars and de-

pressions have led to an uneven ex-

pansion in the twentieth century.

Periods of Growth

The 1920's represented a period

of rapid growth; the 'thirties showed
scarcely any net increase in produc-

tion; the early 'forties saw a great

expansion particularly in industries

whose products were required for

war purposes. The expansion since

the end of the war has been pheno-

menal and is continuing. I do not

propose to burden you unduly with

details but a few statistics will illus-

trate our recent economic history.

Gross national product, that is, the

dollar value of ali goods produced

and services rendered—the most ba-

sic and comprehensive measure of

our economic position — has risen

from $12 billion in 1946 to an esti-

mated $26.6 billion in 1955. While

the rise in non-farm gross national

product was from $10.9 billion in

1946 to an estimated $25.2 billion in

1955, accrued net income of farm

operators from farm production in-

creased in the same period from $1.1

billion to $1.4 billion. These figures

are illustrative of the relative change

in the position of agriculture in the

Canadian economy.

While measurements in terms of

dollars exaggerate the actual expan-

sion because of the rise in prices

which has taken place, volume in-

dexes show that it has been very

large. The index of industrial pro-

duction (basis 1935-1939 = 100)

rose from 171.9 in 1946 to an es-

timated 265.9 in 1955, of mining pro-

duction from 97.1 to an estimated

242.4, of manufacturing production

from 189.9 to an estimated 270.1,

and of electricity and gas production

from 157.8 to an estimated 275.7.

These are a few selected economic

indicators.

The volume of production is de-

termined by the effective demands

of individual consumers, government,

investors and foreign buyers. Exports

and capital investment are the most

dynamic determinants of the levei of

national prosperity. Being subject to

sharp and wide variations, they ex-

ert an influence on general economic

activity out of proportion to their

actual size. In the economic climate

which has prevailed since 1946, both

of these factors have served as a
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powerful stimulus to expansion. In

terms of current dollars, capital ex-

penditures on new construction, ma-
chinery and equipment rose from
$2.5 billion in 1947 to $6.2 billion

in 1955; the forecast for 1956 is $7.5
billion. In terms of 1949 constant dol-

lars the increase was from $2.9 bil-

lion in 1947 to $4.8 billion in 1955.

Value of Exports

Canada's exports have risen in

value from $2.4 billion in 1946 to

$4.35 billion in 1955; in 1939 they
amounted to $900 million. It is of

interest to note that 60 per cent in

value of our total exports in 1955
went to the United States while 73
per cent in value of our total im-
ports of $4.7 billion carne from that
country. Our principal exports to the
United States were forest products,
base metais, chemicals, iron ore and
petroleum, while our principal im-
ports from this source were iron and
steel products, engines, machinery,
aircraft and eléctrica] apparatus. In
1955 our total foreign trade reached
the record figure of more than $9
billion.

I have said that exports, which in

1955 totalled $4.35 billion, and ca-
pital expenditures or investment,
which totalled $6.2 billion, are con-
sidered to be the most dynamic de-
terminants of economic activity be-
cause they are subject to sharp fluc-

tuations. Another determinant of in-

creasing importance is government
expenditures on goods and services,
which in 1955 rose to $5.2 billion.
By far the largest expenditure, how-
ever, is represented by personal ex-
penditures on consumer goods and
services. These have risen from $7.9
billion in 1946 to $16.8 billion in

1955, in terms of current dollars. This
constitutes the largest single claim
on our production and is determined
by population, the distribution of in-
come and the apportionment of dis-
posable consumer income between
spending and saving.

Canadas remarkable growth and
development in the twentieth cen-
tury has been associated with the
increase in its population. The rela-
tive increase has been among the
largest in the world; its population
of 15.8 million is three times as great
as in 1900. It increased by about
one-third since the end of world war
II and the trend continues upward.

This is Canada's position to-day:
a population of approximately 16,-

000,000 and still rising; a gross na-
tional product of $27 billion and still

rising; rich, vast and varied natural

resources being profitably devel-

oped, new resources in process of

discovery, and large undeveloped
resources; a large industrial plant

which continues to expand; a grow-
ing domestic market and an almost
insatiable foreign market, particular-

ly for the products of its natural

wealth; and a growing economic ma-
turity as the frontier is being pushed
back. Knob Lake and Seven Islands,

Blind River, Beaverlodge, Leduc and
Pembina, and Kitimat — these and
many others reflect our economic
transformation.

Future Economic Growth

And now, what of òur future

economic growth? The first major
factor to be considered is popula-
tion. Projecting present trends in the

The author indicates certain fea-
tures of CanadVs past economic
growth, examines her present
economic position, and views the
direction which further expansion
may take, without, as he says,
making forecasts in the role of a
prophet. The paper is much to
the point and comes at a time
when the findings of the Royai
Commission on this subject are
being deliberated.

annual rate of natural increase,

which has always accounted for the

greater part of our population

growth, and assuming a continued
high levei of economic activity,

which will mean a continued flow
of immigrants, it may be forecast

that Canada's population will be 26
or 27 million by 1980. Whether this

figure will be attained depends on
a number of factors. The effects of

another war could not be forecast.

A major economic depression would,
as in the 1930's, reduce the birth

rate and immigration. I venture to

predict, however, that, while mod-
erate and short recessions may and
will occur, for example, because of

a temporary decline in foreign de-

mand, a major depression like that

of the 'thirties will not recur. Society

has gone a long way since then and
has leamed how to use fiscal and
monetary policy to prevent a major

depression. President Eisenhower's

most recent economic message to

Congress shows that even the Re-

publican Party is now firmly of the

opinion that the Federal Govern-
ment must intervene in the economy
of the country to help smooth out

or to prevent violent fluctuations.

Stabilizing Factors

In addition to fiscal and monetary
policy which can be used to pro-

mote economic stability and expan-

sion, our economy now has certain

"built-in" stabilizers. These provide

a supporting floor which, with few
exceptions, did not exist in the 'thir-

ties. We have guaranteed minimum
prices for certain basic commodities.

We provide a minimum income for

the aged through old age pensions

and for the unemployed through un-

employment insurance and un-

employment assistance. Other wel-

fare measures provide family allow-

ances, disability pensions, forms of

health insurance, widows' allowances,

and so on. These are now an in-

tegral part of our economic system

and of our way of life. If they make
us a welfare state, we need have
no fear. The state after ali exists

primarily to promote the welfare of

its citizens. Why should we fear

measures which promote this end?

Fiscal and social policies which effect

a wider distribution of income among
low income families, apart from other

considerations, are in the national

economic interest since they enlarge

the market for goods and services.

It has been suggested that, since

Canada is so dependent on foreign

markets for the sale of a very large

part of the products of its natural

resources, a prolonged weakness of

world demand for such products

may retard our growth. In my opin-

ion, while occasional moderate re-

cessions arising from a decline in

foreign demand are probable, a pro-

longed period of decline in such de-

mand is unlikely in the foreseeable

future. It is important to remember

that while we anticipate an increase

of 10 or 11 million people in Can-

ada over the next 25 years, the Unit-

ed States anticipates an increase of

about 60 million in the same period

with a correspondingly greater in-

crease in consumption in that coun-

try. This is of major importance to

Canada.

Future of Basic Materials

The Paley Commission, which re-

ported to the President of the Unit-

ed States in 1952, assessed future

consumption and imports of basic

materiais. It forecast that the con-

sumption of such materiais in the

United States in the decade from

1970 to 1980 will be two-thirds

greater than in 1950 and that about

20 per cent of this much larger con-

sumption will have to be imported

as compared with 9 per cent of the

consumption imported in 1950. This
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will have a marked effect on the

development of the Canadian econ-

omy and will further increase the

dependence of the United States on
imported materiais from Canada. The
Paley Report forecasts that the pro-

duction of copper, lead, zinc, nickel

and iron ore in the free world out-

side of the United States in 1975
will have to be approximately double
the production of 1950 and that much
larger increases will be required in

petroleum and aluminum. When it

is considered that the United States

was virtually self-sufficient in cop-

per, zinc and lead only 20 years

ago, it is striking that the Report
forecasts that in the 'seventies it will

be importing half of its copper and
zinc and three-quarters of its lead.

In other words, in these and in other
materiais the United States faces an
increasingly large deficit position.

Having regard to Canada's actual
and potential resources, the prospec-
tive increasing dependence of the
United States on Canada as a source
of supply points to very favourable
long-term prospects in the demand
for the products of our natural
wealth. It is, of course, probable that
the almost untouched resources of
Asia, Africa and South America will

be opened up to meet not only de-
mand from the United States but the
growing demands from other coun-
tries in the free world with rising

populations and living standards and
with increasing industrialization. If

these untouched resources are not
developed, there is bound to be an
even greater acceleration in the rate

of development, and, therefore, of

exhaustion, of Canadas resources,

particularly in minerais. Conservation
policies now become all-important.

Productivity

I have spoken of population as the
first factor in economic growth. The
other major factor is the productivity
of the economy. Productivity per
man employed, that is real output
per capita, has over the past 25
years risen by 1% per cent to 2 per
cent per annum. This accounts as
much as population growth for the
doubling of our national production.
With continued technological im-
provements and innovations, which
are the basis of higher productivity
:ind rising living standards, it is con-
servative to forecast a continued an-

nual rate of growth of at least 2 per
cent in real output per capita. On
this basis a gross national product of

about $65 billion, at present prices,

is forecast for 1980.

The implications of the expansion

which is forecast — a population of

26 or 27 million and a gross na-

tional product of $65 billion by 1980
—are vast. I shall only refer to a

few. The first consequence that

comes to mind is the great increase

in the home market. For the Cana-

dian farmer it would mean that he

would be independent of export

markets for some of the products

now presenting serious marketing

problems. Increased production of

meats, dairy products, vegetables

and fruits would be necessary. This

would call for the opening up of

new agricultural áreas, such as the

Peace River district and the Mack-
enzie Basin. Canada would, however,

remain a major exporter of wheat.

For the Canadian manufacturer,

while the enlarged domestic market

would still not compare with the

mass market of the United States,

it would be large enough to enable

many more industries than at pres-

ent to operate on an efficient and
competitive basis and would require

the expansion of others. It would
also reduce dependence on export

markets.

While exports as a proportion of

the gross national product will de-

cline — it has been estimated from

about 24 per cent to 20 per cent

—

they will continue to be a major in-

fluence in the economy and to offer

by far the largest outlet for our basic

industries. Canada is essentially a

producer of raw and semi-processed

goods. These now account for about

85 per cent of our exports. Our
economic prospects are in very large

part based upon the further devel-

opment of our natural wealth. As
our population increases and as we
improve the efficiency of our man-
ufacturing operations, I anticipate a

large expansion in manufacturing in-

dustries. We must, nevertheless, face

the fact that we shall continue to

be a major exporter of basic ma-
teriais. We should process these at

home to the extent that we can do
so on an economically competitive

basis. It would be unsound, how-
ever, to restrict the development of

our primary industries in order to

build up secondary industries which
could only be maintained at an un-

duly high cost to the Canadian econ-

omy.

Population Increase

The prospective increase in Can-

ada^ population will not only en-

large the market for consumers'

goods and services but will also re-

quire a capital investment pro-

gramme of very large proportions. It

is anticipated that the population in-

crease will be concentrated very

largely in cities and towns. In 1871
less than 20 per cent of the Cana-
dian population was urban; by 1951
the figure rose to more than 57 per
cent; the forecast for 1980 is as high
as 75 per cent. The implications in

terms of requirements for housing
and social capital are clear. Enor-
mous sums will have to be invested

in the construction of schools, hos-

pitais, roads, water and sewerage
systems and other facilities. Provin-

cial-municipal investments in social

capital in Ontário alone are estima-

ted at $7 billion to $8 billion over

the next decade. In addition to so-

cial capital, a continued high rate

of housing construction in Canada is

inevitable. I have already pointed to

the importance of capital investment

as a dynamic factor in determining

the levei of economic activity. The
public and private capital invest-

ment which will be required to meet
the demands of a population and an

economy expanding at the rates

which have been forecast will, there-

fore, play a major role in sustaining

that economy and stimulating its fur-

ther expansion.

Long-term Prospects

The long-run economic prospects

of Canada are bright indeed. While
occasional set-backs must be antici-

pated and many problems—social,

economic, financial, and politicai

—

will arise and will require solution,

I am confident that they will be

faced with the maturity which we
are acquiring. We will face them
more successfully, however, if we
have regard to the fact that the ex-

pansion of our economic output is

not an end in itself. The end is the

improvement and development of

our human resources. It is urgent

that we keep pace with the tech-

nical and scientific requirements of

economic growth, and in this the en-

gineer plays a major role. It is also

urgent that we concern ourselves

with living standards not only in our

own country but in other countries,

particularly where the masses are

only now awakening. The full re-

alization of our economic prospects

will not be determined by ourselves

alone; events in far-off countries can

and will affect us very seriously.

Economic self-interest as well as hu-

mane considerations make it urgent

that we assist more effectively in

developing under-developed coun-

tries and raising the living standards

of the masses of humanity which are

still submerged. In the modem world

economic prosperity, like peace, is

indivisible.

914 THE ENGINEERING JOURNAL—JULY, 1956



Moving-Bed Processes

E. H. Lebeis, Catalytic Construction Company, Philadelphia, Pa.

TWO of the earliest industrial

processes which are still in use to-

day are the manufacture of iron in

vertical blast furnaces and the cal-

cination of limestone in a vertical

shaft kiln. Modem blast furnaces and
lime kilns differ from early models
primarily in size and mechanical re-

finements. Basically, the processes

and equipment have undergone rel-

atively little change. In recent years,

however, the mode of solid-fluid

contacting characteristic of these

units has been extensively modified

to adapt it to other and more com-
plex processes. This paper deals with

some of these complex adaptations,

which have been termed moving-bed
units to distinguish them from simple

vertical shaft furnaces.

At the outset, the distinction be-

tween moving-bed processes and
fluidized-solids processes should be
clearly stated. In a moving-bed proc-

ess relatively large solid particles,

generally larger than one-tenth of

an inch, gravitate through one or

more reaction chambers in essen-

tially straight line flow. In a fluid-

ized-solid process, fine powders are

usually fed, and these particles are

constantly moved in ali directions by
the "boiling" action of the fluid

stream. This distinction is shown
pictorially in Fig. 1 and 2.

In a moving-bed the solids flow
at a density slightly lower than the
bulk density at repose, whereas in a

fluid-bed a larger percentage of

voids is created between the par-
ticles by "boiling" action. The exist-

ence of large gas bubbles in fluid-

beds has been well established.

Read at the 70th Annual General and Professional
Meeting of the Engineering Institute of Canada,
Montreal, May 1956.

Efficiency of contact between solid

and gas is hindered by bubble for-

mation.

Probably the biggest difference

between the two types of process is

the kind of contact achieved be-

tween solid and fluid. In a moving-
bed process the fluid can flow in a

direction opposite to the direction of

solids flow as shown at the top of

Fig. 1. This is true countercurrent

contact. It is also possible to achieve

true concurrent flow with both solid

and fluid flowing in the same direc-

tion, as in the bottom portion of Fig.

1. By inspection of Fig. 2 it is clear

that in a fluid-bed the solid and
fluid are quite intimately mixed and
that the type of contact is neither

true countercurrent nor concurrent. If

a number of fluid beds are arranged
in series, a partial approach to true

countercurrent or concurrent contact

can be achieved. Providing a num-
ber of fluid-beds in series would
also minimize the tendency for some
of the feed to short-circuit to the

discharge points.

In a fluid-bed unit the fluid rate

cannot be decreased below the va-

lue at which fluidization stops. On
the other hand, the fluid rate can-

not be increased above the value at

which the dust loss is excessive. This

means that the gas or liquid feed

rate to a fluid-bed unit cannot be
varied far from the design value.

For many processes, this in tum
fixes the solid feed rate within ra-

ther narrow limits. In contrast with
this, a moving-bed unit can be oper-

ated over a wide range of feed

rates. It should also be noted that

dust losses may be quite high in

fluid-bed units operated at design

rate; these losses increase rapidly at

rates higher than design. Other dis-

tinctions between the two processes

will become apparent in the course

of the discussion.

The moving-bed techníque has

achieved widest usage in the petro-

leum field, mainly for the catalytic

cracking of selected fractions to pro-

duce optimum yields of high quality

gasoline. To illustrate some of the

features which may be found in a

modern moving-bed process, a sche-

matic diagram of a recently erected

Houdriflow catalytic cracking unit is

shown in Fig. 3. Fig. 4 is a photo-

graph of one of these units shortly

before it was placed in operation.

Starting at ground levei, catalyst

particles are conveyed by a pneu-

matic lift to the lift disengager at

the top of the unit. In the disen-

gager, the particles lose their up-

ward velocity component and fali to

the lower portion of the vessel. From
the disengager, the catalyst gravi-

tares through a pipe called a seal

leg into the top of the reactor ves-

sel. Here the heavy hydrocarbon

charge is introduced, part as liquid

and part as vapour. The liquid por-

tion is vaporized on contact with

the hot catalyst particles. The va-

porized feed and catalyst flow ver-

tically downward concurrently at a

temperature in the neighborhood of

900 degrees F., with the hydrocar-

bons cracking and undergoing mole-

cular rearrangement. Carbon is de-

posited on the catalyst during the

cracking operation. The cracked va-

pours are separated from the solid

catalyst at the bottom of the reactor.

These vapours flow to distillation

equipment for fractionation.

The catalyst particles next flow

through a section in which hydro-

carbon vapours are stripped or de-

sorbed from the particles by a coun-

tercurrent flow of steam. The steam-

hydrocarbon mixture flows upward

THE ENGINEERING JOURNAL—-JUL Y, 1956 «15



STRAIGHT
LINE FLOW
OF SOLIDS
DOWN a
FLUI D "A" UP

FLUID"A"

IN

FLUID"B*

IN

STRAIGHT
LINE FLOW
DOWN OF
BOTH SOLIDS
8 FLUI

D
"B"

GRANULAR SOLIDS

FLUID"A"

OUT
I I I

I I I

I l i

i i i

iU
I I I

I I Im
1 1

1

POWDERED
SOLIDS V
IN

SOLIDS
IN RANDOM
MOTION,
FLUID
BUBBLING
THROUGH
BED

FLUID"B"

OUT

SOLIDS
OUT

Fig. 1. Moving-bed process

into the bottom of the reactor to join

the cracked vapours. From this purge

section, the catalyst gravitates

through a number of "seal pipes"

into the regenerator, or kiln.

In this part of the unit, the carbon

deposit formed during the cracking

reaction is eontinuously removed by
burning with air at temperatures in

the range of 900 degrees to 1100
degrees F. Burning is accomplished

in two or more stages, with cooling

zones between stages. Cooling is

usually accomplished by flowing the

catalvst over horizontal coils through

which water is pumped at a high

rate. The steam generated is used for

driving the regeneration air blower

and various pumps.
In order to maintain the catalyst

in a highly active form, it is impera-

tive that the temperature be kept

below a maximum value. The re-

generator is engineered so that sub-

stantially ali of the carbon deposit is

removed without exceeding this max-
imum temperature. Air flow is gen-

erally countercurrent to the solids

flow in the regenerator, although in

some units one or more of the zones

may be operated concurrently.

Catalyst leaving the regenerator

at about 1100 degrees F. flows into

one or more lift engagers whence
it is returned to the top of the unit

by a hot gas stream. Part of the

hot flue gas leaving the regenerator

is used for lifting following a moder-
ate amount of recompression in a

steam jet thermocompressor. The
number of lift pipes emploved varies

from one to as many as 12, and lift

pipe diameters vary from 8 in. to

19 in. I.D., depending upon the size

and requirements of the unit. As an

PLATE FOR
DISTRIBUTING
FLUID

_ °_!__V\ SOLIDS
OUT

Fig. 2. Fluid bed process

indication of lift capacity, 12 in.

pipes are usually designed to move
about 50-60 tons per hour per pipe.

Despite the rapid recirculation of

catalyst through the unit and the

high velocities attained in the lift

pipes, loss of catalyst by attrition is

remarkably small. To prevent choking

of the unit with fines, part of the

catalyst steam is eontinuously divert-

ed to an elutriator. Another portion of

hot flue gas from the regenerator is

used for elutriation. The large par-

ticles are returned to the system and

the fines rejected. The particle size

of the catalyst in the unit is generally

beween 0.08 and 0.20 inch, aver-

aging about 0.13 inch.

One of the interesting features of

these units is the way in which com-
bustible hydrocarbons and air are

handled in adjacent vessels intercon-

nected with piping, containing no
valves. The keys here are close at-

tention to pressure balances and the

use of steam as a sealing médium.

The hydrocarbons in the reactor

are under a pressure of 5 to 10

pounds gauge. The lift disengager

contains oxygen-bearing flue gas

and, furthermore, is vented to the

atmosphere. Steam is introduced at

the top of the reactor. Part flows

down into the reactor and the major

portion flows up the pipe, or seal

leg, connecting the disengager and
reactor. The quantity of steam
is controlled so that the pressure

drop of the upflowing steam is al-

ways greater than the static pressure

in the reactor. This ensures a down-
flow of steam into the reactor, so

that there can be no upflow of hy-

drocarbon vapours.

A similar steam-sealing system

prevents hydrocarbon vapours at the

bottom of the reactor from coming

in contact with oxygen-bearing flue

gas at the top of the kiln. By coup-

ling modern instrumentation with

sound engineering design, these

steam-sealing systems have been de-

veloped to a virtually foolproof point.

The advantages of the moving-bed
cracking system can best be illus-

trated by comparison with the fixed-

bed reactor system which it sup-

planted. In the fixed-bed system,

three or more reactor vessels were
required. In each reactor the fol-

lowing sequence of operations took

place. First, hydrocarbon vapours

were admitted for cracking. Then
the hydrocarbon flow was stopped

and the vessel was purged by eva-

cuation and steaming. Next, air was
admitted to regenerate the catalyst

by burning off the carbon deposit.

After another purging operation, oil

vapours were again admitted.

To allow continuous operation, one

or more banks of three reactors were
used. While one reactor was in

cracking service, another was pur-

ging, and the third was undergoing

regeneration. Complicated piping

manifolds and valving were required,

together with an ingenious cycle tim-

er for opening and closing valves in

such a way that oil and air were

never mixed.

Because the cracking reaction ab-

sorbs heat and the regeneration re-

action liberates heat, molten salt was
circulated through tubes in the bed

to supplv heat during cracking and

absorb heat during regeneration. To
add to the reactor complexity, other

tubes were necessary so that hydro-

carbon and air could be admitted to

and withdrawn from the vessel.

The moving-bed process made
possible great simplification in pip-

ing and reactor internais. By circu-

lating the catalyst at a high rate a

large amount of heat capacity is

available in the solid, so that the

heat necessary for cracking and the

heat absorption in regeneration can

be supplied by relatively small

changes in solid temperature. This

eliminated the necessity for the mol-

ten salt heat transfer system. Among
other advantages is the elimination

of downtime to empty fixed-bed re-

actors and recharge with fresh cata-

lyst periodicallv.

Applicability of

The Moving-bed Technique

For convenience the applicability

of the moving-bed technique will be

discussed under three different ca-
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tegories. These categories are as fol-

lows:

1. Systems in which the fluid flow

is countercurrent to the solids flow.

2. Systems in which the fluid flow

is concurrent with the solids flow.

3. Systems in which the fluid

flow is perpendicular to the direc-

lion of solids flow, or cross-flow sys-

tems.

Countercurrent Systems

The applicability of countercurrent

moving-bed systems may be illus-

trated by analogy with tubular heat

exchange systems. Tubular exchang-

ers are operated in counter-flow to

achieve the closest temperature ap-

proach between the two fluids at one
or both ends of the exchanger. This

permits the closest approach to the

theoretical maximum amount of heat

exchange. From a heat transfer

standpoint, a countercurrent moving-

bed system is directly comparable.

The pebble heater shown in Fig.

5 is an illustration of a countercur-

rent moving-bed heat exchanger.

The pebble heater derives its name
from the fact that ceramic pebbles

circulating through two moving-bed
vessels in series are úsed to heat

gases to very high temperatures

above the range where metallic ex-

changers are feasible. In the upper
vessel, the pebbles flow countercur-

rent to a stream of hot combustion

gases admitted at, say, 2400 degrees

F. The pebbles are heated to a tem-

perature close to the gas tempera-

ture, 2380 degrees F. for example.

The pebbles at this temperature

flow into the lower vessel through

which the gas to be heated (air in

the illustration) flows upward coun-

tercurrent to the pebbles. Let us as-

sume that the air enters at 60 de-

grees F. The air will leave the top

of the vessel at a temperature close

to the entering pebble temperature,

or 2000 degrees F. in the example

shown in Fig. 5. The pebbles also

closely approach the inlet air tem-

perature and leave the vessel at 200
degrees F. They are then contin-

uously elevated to the top of the

unit by mechanical or pneumatic

means and fed to the top of the

upper vessel.

It can be seen that the solid and

gas temperatures approach each

other closely at each end of each

vessel. Aside from radiation loss the

only heat rejected from the system

is in the flue gas stream which is

shown leaving at 300 degrees F.,

or 100 degrees F. above the enter-

ing pebble temperature. It is clear

that the thermal efficiency of the

process is extremely high.

For some processes the most de-

sirable pattern of temperature gra-

dients can be achieved using counter-

current operation. In the heat treat-

ing or calcining of catalysts and other

solids it is possible to exercise pre-

cise control over the maximum tem-

perature reached by the solid by
operating countercurrently. In this

operation air or air-steam mixtures

heated to elevated temperatures are

admitted to the bottom of a vertical

shaft calciner. The operating condi-

tions are so selected as to make pos-

sible very close approach of solid

and air temperatures at the bottom

of the unit. The maximum solid tem-

perature is thus controlled by the

inlet air temperature.

The rate of temperature change

of the solid depends upon the ratio

of the product of weight flow rate of

fluid and specific heat of fluid to the

corresponding product for the solid.

If this ratio is close to 1.0 the rate

of solids temperature change will be

very gradual, with the solid temper-

ature approaching the gas tempera-

ture only near the bottom of the

contacting zone. This is illustrated in

Fig. 6.

If, on the other hand, a high

weight ratio of gas to solids is em-

ployed, the solids will be heated

very rapidly and will remain at a

temperature close to the gas temper-

ature throughout most of the contact

zone, as shown in Fig. 7.

The temperature profile most de-

sirable for the system can be es-

tablished by selecting the proper

"heat capacity" ratio. In many cases

involving gases and solids, the speci-

fic heats of the two phases are essen-

tially equal, so that the weight ratio

of the two streams can often be

used.

Fig. 3. Flow diagram of Houdriflow catalytic cracking process.
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Fig. 4. A Houtlriflow catalytic cracking
unit.

When mass is transferred in coun-

tercurrent systems, concentration

gradient patterns are established

which are similar to the temperature

gradient patterns in counterflow heat

exchange. The same advantage ac-

crues: the closest approach to the

maximum possible amount of mass
transfer is achieved. This advantage
of countercurrent moving beds is

utilized in Hypersorption units and
moving-bed ion exchange units. In
these cases, the last contact of the

effluent fluid is with a solid which
is freshly "regenerated" and has the

maximum removal capacity. There-
fore, the concentration of the com-
ponent being removed can be re-

duced to a very low value.

If an ion exchange operation is

performed in a fixed-bed, only a

small portion of the bed is in actual

use at any instant. The zone of "ac-

tive solids" moves through the bed.

As this imaginary zone approaches
the effluent end of the apparatus,

the efficiency falis off and increasing

amounts of unwanted components
appear in the product. To avoid ex-

cessive product contamination, it is

necessary to switch over to a fresh-

ly regenerated bed.

By contrast, ali of the bed is in

use in a moving-bed unit. Efficiency

is high and the composition of the

liquid effluent is unvarying.

In the regenerators of Houdriflow
catalytic cracking units, mass trans-

fer, heat transfer, and generation of

heat within the solid occur simulta-

neously. Countercurrent contact en-

ables very close control over tem-

peratures in this case.

The factors of prime importance

are carbon concentration on the ca-

talyst, oxygen concentration in the

gas, and temperature. The burning
rate is directly related to ali of these

variables. The carbon concentration

is at the maximum at the point

where the solids enter the regenera-

tor. However, at this levei the tem-

perature is lowest and the oxygen
concentration is lowest. The latter

two factors offset the tendency

toward too rapid burning because of

the high carbon concentration.

As the solids progress downwards,
they contact gas which is progressive-

ly richer in oxygen. At the same
time, the solid temperature progres-

sively rises because of the heat lib-

erated by combustion. The increase

in temperature and oxygen concen-

tration offsets the tendency for the

burning rate to fali from the de-

crease in carbon content. The air ad-

mitted to the upper zone is restrict-

ed in amount to keep the solid tem-

perature rise within well-defined

limits.

The incompletely burned solids

leaving the upper zone flow through

a cooling zone. The solids, now at a

lower temperature, flow into the low-

er regenerator zone where the re-

mainder of the carbon is burned off

under essentially the same condi-

tions as before. Throughout the en-

tire operation, close control over solid

temperature is made possible by the

true countercurrent contact of the

gas and solid. The same type of con-

trol can be achieved in other com-
bustion reactions, such as the roast-

ing of ores and concentrates.

Concurrent Systems

Just as it is sometimes preferable

to operate shell and tube heat ex-

changers in concurrent or parallel

flow, it is also sometimes desirable

to operate moving-bed units concur-

rently.

There is no limit to allowable fluid

velocity in concurrent flow, whereas

in counterflow the fluid velocity is

limited to a value below that at

which lifting of the solid particles

will occur. The corresponding limit-

ing pressure drop is generally of the

order of about 8 to 20 inches of

water per foot of bed depth. Lift-

ing of the bed occurs when the pres-

sure drop in pounds per square foot

per foot equals the solids bulk dens-

ity in pounds per cubic foot.

Fig. 5. Pebble heater for heating air.
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Fig. 7. Heating curve, high gas rate.

Houdriflow units operate with con-

current flow in the reactor. The re-

generated catalyst enters the reactor

at a temperature in excess of the

temperature at which the cracking

is to occur. The excess sensible heat
content of the catalyst is used to

vaporize the liquid portion of the

feed. If, as in earlier cracking units,

the reactor is arranged for counter-

flow, ali of the feed must be in the

vapour state. In the concurrent
scheme, vaporization of liquid feed

in the reactor has the advantages of

removing part of the cooling load
from the regenerator and removing
some of the heating load from the

feed preparation system.

Cross-flow Systems

The cross-flow technique has been
utilized on a commercial scale to a

limited extent, mainly for drying. A
large-scale installation for the drying
of clay catalyst pellets has been de-

scribed which employed the cross-

flow technique because large vol-

umes of water had to be evaporated
into the drying air stream and it

was not possible to evaporate this

quantity of water with countercur-

rent or concurrent flow. The diffieul-

ty here is that the drying air is

cooled by the evaporation of the

water. The more the air is cooled
the lower its saturation humidity be-

comes. By blowing air through a

number of cross-flow units in parallel

it was possible to evaporate a large

quantity of water at the rather low
temperature levei required to pro-

duce catalyst of satisfactory physical

properties.

In this installation, the drying air

was blown horizontally through the

downwardly gravitating solids. The
solids were confined by louvres to

beds which were rather thin in the

direction of air flow.

Limitatíons

In this section some of the limita-

tíons which must be considered in

determining the applicability of the

moving-bed technique to a new pro-

cess will be outlined.

Solid Properties

One of the first solid properties

which should be considered is par-

ticle size. Moving-bed units can be
designed to process very small or

very large particles. The factor which
plays the biggest part in determin-

ing the optimum particle size is fluid

pressure drop. Fluid pressure drop
is an inverse exponential function of

particle diameter. The power re-

quired to move the fluid through the

bed increases, in turn, with pressure

drop. In order to keep power costs

low, it is obvious that the particle

size should be as large as possible.

In many cases, pelleting or other

preforming operations are indicated

for fine materiais. Several techniques

are available — briquetting, extru-

sion and nodulizing in drums or pans.

In some cases, more expensive cast-

ing or tableting procedures can be
justified. There has been a large

growth in the use of pelleting tech-

niques in recent years, with the re-

sult that a variety of dependable
equipment is now available. Low cost

binders, such as those derived from

sulphite waste liquors, are available

in quantity. Pellets formed by any

of these techniques are quite porous,

so that mass transfer into and out of

pellets is usually not unduly hind-

ered by aggregation.

It is desirable that the range of

particle sizes be kept as small as

possible in order to avoid segrega-

tion problems. This is ordinarily not

too burdensome a limitation, especi-

ally if the feed is pelleted.

The solids must have sufficient

strength to pass through the unit

without undue breakdown or attri-

tion. Fortunately, the pressures ex-

erted upon a particle are not large

and the solids velocity in the gravita-

ting bed is usually quite low, often

being measured in inches per min-

ute. Many materiais which would be

too weak to withstand repeated re-

circulation, as in a catalytic cracking

unit, can be processed in a once-

through operation with little break-

down. If some fines are formed they

are generally trapped between the

larger particles so that the loss in

effluent gas streams is low. If rapid

temperature or composition changes

will occur, it is important to deter-

mine that these will not result in

excessive breakage.

Temperature

This factor can affect the invest-

ment cost of a moving-bed unit quite

markedly. The devices for engaging

and disengaging gases are generally

fabricated of metal. As the operating

temperature is raised, the allowable

stress decreases and costs increase.

Above about 1400-1500 degrees F.,

refractory construction will usually be

more economical.

The walls of high-temperature

units are generally lined with fire-

brick or castable refractory and no

particular problems are encountered

here.

Pressure

Although moving-bed catalytic re-

forming units have been designed to

operate at several hundred pounds

pressure, fewer complications are in-

volved at low or moderate pressure

leveis. Since the feed will enter and

the product will leave at atmospher-

ic pressure, sealing devices must be

provided to maintain the desired
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pressure within the unit. At low pres-

sure leveis, this is easily accom-

plished by the use of fluid seals

of the type described earlier. At
higher pressure leveis, longer seal

legs and/or more sealing fluid is re-

quired. At some point it becomes
more economical to use mechan-
ical sealing devices such as lock hop-

pers or rotary valves.

Heat Transfer

If strongly exothermic or endother-

mic reactions are involved, heat

transfer problems may arise. Heat
may be added or removed by flow-

ing the solids over horizontal tubes,

preferably staggered at adjacent lev-

eis. The overall heat transfer coeffi-

cients from the bulk solid to the

tube are in the neighborhood of 15
B.t.u. per hour, square foot of ex-

changer surface, degree Fahrenheit.

If the heat transfer surfaces are

oriented vertically, the mixing effect

of the staggered tubes is lost. In
this case, heat transfer coefficients

of the order of 5 to 10 B.t.u./(hr.)

(sq. ft.) (degree F.) are obtained.

If a substantial portion of the heat
addition or removal is by a change
in the heat content of the solids,

the specific heat of the solids be-
comes a factor of importance. The
specific heats of solids vary widely
on a weight basis. However, the spe-

cific heat is generally inversely pro-
portional to the density, so that spe-

cific heats are remarkably constant
on a volume basis. The volumetric
specific heat of most solids will fali

between 15 and 30 B.t.u./(cu. ft.)

(degree F.).

This means that with a reactor

of given volume and a process which
requires a certain residence time,

relatively little change in heat ab-
sorption or liberation by the solids

can be achieved by changing the

solid composition. However, the heat
change of the solids can be increased
by adding an inert diluent provid-

ed the reactor volume is increased

to maintain the required residence

time for the active material.

Considerable heat can be ab-

sorbed or given off by the fluid

stream. In order to handle high fluid

mass rates, a compromise design
must be developed which considers

both pressure drop and fluid flow
distribution. It is possible to lower
pressure drop by increasing the bed
diameter and decreasing bed height.

At the same time, this gives the fluid

more opportunity to channel through
certain parts of the bed. It is ad-

visable that the bed depth be at

least equal to the bed diameter to

avoid channelling problems.

History

As mentioned earlier, blast fur-

naces and vertical shaft lime kilns

have a long history. The gas pro-

ducer has also been in use for many
years. It was not until the late

1930's that the moving-bed tech-

nique was adapted to the first of

many petroleum industry applica-

tions. The Thermofor kiln was de-

veloped in 1939 by Socony-Vacuum
Oil Companv for the regeneration of

percolation clay used in oil refining.

In 1942 the Thermofor catalytic

cracking process was commercialized.

The Houdriflow process described

earlier is an outgrowth of the Ther-

mofor process. Among the many pro-

cess refinements which it incorpor-

ated was the substitution of pneu-

matic lifts for the bucket elevators

used in the early units. The pneu-

matic lift was also adopted bv Socony

in its TCC Airlift design.

The pebble heater for high tem-

perature heat exchange applications

was developed in 1946. The pebble

heater has been proposed for a num-
ber of processes, including the py-
rolysis of selected hydrocarbon frac-

tions to obtain valuable products

such as acetylene.

In 1946 the moving-bed tech-

nique was adapted to an adsorption

process for the separation of light

hydrocarbon gases. In this Hyper-

sorption process, activated carbon is

circulated through the unit and re-

circulated by a pneumatic lift.

A moving-bed coking process has

been developed which is novel in

that the petroleum coke formed in

the reaction is deposited on a circu-

lating stream of coke particles. The
rate of withdrawal of coke from the

unit is balanced against the produc-

tion so that a constant inventory re-

sults.

Several moving-bed catalytic re-

forming processes for the upgrading

of selected gasoline fractions have
been developed in the past several

years.

Moving-bed catalytic cracking, as

exemplified by the Houdriflow unit

described earlier and bv Socony TCC
Airlift units, has enjoved the great-

est commercial success. About 100
moving-bed crackers are in oper-

ation, processing a total well in ex-

cess of one million barreis of

feed per day. The largest of these

units has a feed rate of 27,000 bar-

reis per day (35 Imperial gallons

per barrei). Two units are installed

in Canada, one with a daily feed

rate of 16,000 barreis and one with

a daily rate of 11,500 barreis.

Outside of the petroleum field,

m&ving-bed applications have been

relatively few to date. Shaft fur-

naces have interested metallurgists

for many years. Much research has

gone into their utilization in such

fields as the production of sponge

iron. This process was brought to

commercialization by Wiberg in

Sweden in 1941 after 20 years of

development.

Beneficiation of low grade iron

ores has been given intensive study

in recent years. It is reported that

Erie Mining Company will utilize the

moving-bed principie for hardening

20,000 tons per day of pelleted ta-

conite concentrate. This decision was
apparently dictated primarily by the

extremely high heat economy that

can be achieved.

Future Applications

One of the deterrents to wider

use of the moving-bed technique has

been insufficient knowledge concern-

ing the fundamentais of solids flow,

especially in the presence of gases

or liquids. In a number of cases ex-

perimental work on promising mov-
ing-bed applications has been termi-

nated prematurely for this very rea-

son. An impressive amount of infor-

mation has been accumulated in the

field of solids flow in recent years,

so this is no longer an obstacle. In

addition, new materiais of construc-

tion and new instruments can make
feasible many processes which for-

merly defied commercialization.

One of the very promising fields

is ion exchange. This unit operation

has grown by leaps and bounds in

recent years. Because true counter-

current contact affords so much ad-

vantage over conventional fixed-bed

operation, it is probable that many
installations will be converted over

to moving-bed operation. This has

received a lot of study, especially

in the field of extractive metallurgy.

Another promising field is pyro-

metallurgy. Because of the high de-

gree of heat economy and temper-

ature control achievable in moving-

beds, a large increase in the use of

moving-bed roasters of various sorts

is foreseen.

Last, but not least, a host of chem-
ical and metallurgical reactions in-

volving solids and fluids will be

adapted to moving-bed processing.

Oxidation, reduction, halogenation,

dehalogenation, and decomposition

are a few of the chemical reactions

for which the technique is admir-

ably suited.
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Geothermal Energy

With Special Reference to New Zealand

NUMEROUS people have sug-

gested that use should be made of

the heat resources of the New Zea-
land thermal área, and two papers,

in the early thirties, dealt with the

matter in some detail outlining "the
future of the recent developments in

the utilization of subterranean heat,

with a view to emphasizing the great
possibilities of this source of natural
energy." They reviewed the use
made of thermal heat in Iceland, at

Larderello in Italy, and in Califór-
nia.

In a later publication, about 1943,
it was suggested that subterranean
heat might possibly be experiment-
ed with on a comparatively small
scale as a commencement in some
of the following directions:

(1) Heating of glasshouses, pro-
duction and ripening of out-of-sea-
son vegetable, salad and fruit crops.

(2) Heating of soil in frames,
Dutch lights, open beds and tree
nursery beds.

(3) Heating of homes and build-
ings as well as for various other do-
mestic purposes, such as launder-
ing, baking, and home drying of
vegetables and fruit, etc.

(4) For dehydration and drying,
including the drying of timber, wood
pulo, eggs, wool, meat, milk, vege-
tables, fruit, fertilizers and manures.

(5) The recovery from natural
steam or hot springs on a small scale
of certain chemicals and gases, e.g.,

sulphur, boric acid and carbon di-
oxide.

(6) Production of power in a small
wav for purposes of study. A small
geothermal plant would answer this

puroose.

(7) The use of natural heat
sources near the sea for evaporation
of salt water to make salt.

(8) Heat processes for the syn-

thetic production of phosphatic fer-

tilizers.

Developments in Italy

The geothermal area in Tuscany
occupies some hundred square miles

to the south of Pisa on the west
coast of Italy. Powerful steam jets

(soffioni) occur and form, by con-

densation, pools of water known as

lagoni. The lagoni contain boric acid,

which has been exploited commer-
cially since early last century. Bruce
and Shorland state, "Towards the

A condensed version of an ad-
dress by W. M. Hamilton, D.Sc.,
assistant secretary of the New
Zealand Department of Scientific

and Industrial Research, to the
Cawthron Institute, Nelson, N.Z.;
published here through the cour-

tesy of the author and of the
New Zealand Eléctrica! Journal.

end of the eighteenth century at-

tempts were made to recover the

boric acid by evaporating the lagoni

waters with the aid of ordinary fuel.

In 1827 Larderello greatly improved
the method by employing the steam

from the soffioni to evaporate boric

acid."

Following 1899 Prince Ginori Con-
ti made a substantial advance by
sinking wells to tap the steam at

depth. The recovery of boric acid

developed into a large-scale indus-

try and was the chief source of the

vvorld's supply for nearly a cent-

ury.

Conti showed "as early as 1904

that cylinder steam engines could be

worked directly from the soffioni

steam with entirely satisfactory re-

sults." In 1913 the first steam tur-

bine, driving an electric generator of

250 kw., was installed at Larderello.

About 1916 three units, each of

3,000 kw., were added.

At the end of 1944 the installa-

tions for electric powered generation

totalled 135,000 kw. and the total

output of electric energy in 1943
was 908 million kwh.

During the retreat of the German
forces through Italy the installations

at Larderello were wrecked and
many of the wells destroyed. Since

the end of the war the area has

been vigorously redeveloped with

improved techniques.

Progress in Iceland

Some use of the natural hot wa-
ters from the thermal áreas in Ice-

land has been made from the earli-

est times because of the great scar-

city of fuel. A small thermal area on
the outskirts of Reykjavik has been
used for laundering from the earli-

est times, and this was also the first

area to be harnessed for hot water

reticulation. The system of hot wa-
ter reticulation now in use was con-

ceived in 1928, when the city water
board suggested that the nearby vol-

canic springs should be used for cen-

tral heating. A small scheme in-

stalled at this time proved a success

and a much larger scheme was com-
menced in 1934.

The nearest source of sufficient

size lay at Mosfellssveit, about ten

miles to the east of Reykjavik. The
natural flow being about 1,320 g.p.m.

this was augmented by boring oper-

ations. The diameter of the holes

ranges from 4 in. to 8 in. and the

borings, which cover an area of less

than 160 acres, descend to 450 to

1,200 ft. Boring not only increased

the flow but also increased the aver-

age temperature of the water from
80° C. to 87° C. The wells are

cased for onlv 7 to 10 ft., the casing

being suitablv secured to a concrete
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anchor-block. The water is piped to

insulated holding tanks from which
pumps deliver it through two 14 in.

insulated pipes to the main holding
tanks above the city. From these

holding tanks there is gravitv feed to

the city, with booster pumps brought
into action vvhen the load is heavy.
The temperature drop from the

springs to the consumer is onlv 5° to

6
o
C.

Extensive use is also made of na-

tural heat for greenhouses for growing
vegetables, flowers and fruit.

Developments in New Zealand

At various times during the thir-

ties there were discussions on the
possibility of utilizing natural heat
in the thermal áreas and an inves-

tigation was considered by the Coun-
cil of Scientific and Industrial Re-
search early in 1940. They recom-
mended that steps be taken to in-

vestigate the problem of utilizing

natural heat. S. H. Wilson of the
Dominion Laboratory surveyed the
possibilities and thought the most
promising outlet for volcanic steam
would be for power generation. At
that time, however, it was consid-
ered that the North Island was well
provided with water resources for

power generation and there was lit-

tle need to consider the possibility

of natural heat power generation for

some considerable time.

At the same time in Rotorua,
where heated ground water could
be tapped at relatively shallow
depths, a number of wells had been
sunk for space heating and hot wa-
ter services. Modriniak estimated
that in 1944 fifty wells had been
sunk in the Rotorua area for this

purpose and this number has now
greatly increased.

Approval for a general programme
of investigation in the thermal area
was given in 1946. Arrangements
were also made for engineer offi-

cers of the armed forces in Italy and
Japan to collect ali information avail-

able on the utilization of thermal
resources in those countries.

It also became evident that the
demand for electric power was grow-
ing more rapidly than had been re-

alized and that the hydro-electric

resources of the North Island would,
within the foreseeable future, be in-

adequate to meet the rising de-
mand. With this in mind the present
Commissioner of Works and the Di-

rector of the Geological Survey vis-

ited Larderello in Italy in 1948 to

examine developments there. Follow-
ing the return of the Director of the

Geological Survey, a meeting was

held to formulate a programme of

investigation on geothermal power
and a small inter-departmental com-
mittee was established to supervise

the general programme and policy

associated with the investigations of

geothermal energy in New Zealand.

A programme estimated to take

five years was drawn up and the

programme was approved by Cab-
inet in November 1949. Before it

became fully operative, however, as

the power situation became more
pressing, it was decided that the

search for geothermal steam should

be speeded up and that exploratory

drilling should be undertaken simul-

taneously with the scientific inves-

tigations. With this in mind it was
decided to concentrate the scientific

effort on an area approximately 13

miles square at Wairakei, since this

seemed one of the most promising

áreas.

Steam Production

The heat escaping at the surface

in the Wairakei zone is assumed to

have its origin in a mass of intruded

cooling magma at depth. The steam

and gases given off from the magma
rise through fissures in the basement

greywacke into the more permeable
volcanics filling the graben. As yet

we have no evidence of what type

of beds fill the graben below the

ignimbrite sheet into the permeable

Huka beds above. These permeable

surface beds are saturated with or-

dinary ground water which is heated

by the rising steam and gases. The
number or location of the feeding

fissures from the magma below is

not known, but the hottest áreas at

the surface appear to be associated

with northeast trending faults.

Chemical analysis of the geother-

mal steam and waters for various

constituents enables deductions to

be made concerning the ultimate

source of the steam and the layers

through which it has passed. Prac-

tical problems associated with the

utilization of the steam also require

determination of the amounts of gas

remaining after condensation and of

constituents likely to be corrosive to

turbines and valves.

Comparison With Larderello

The geological conditions at Wai-
rakei differ substantially from those

at Larderello. At Larderello the mag-
matic steam is trapped under an im-

permeable cap rock. Surface tem-
peratures are low until the drill nears

the lower edge of the confining rock

cap. The steam produced is dry and
often with a substantial degree of

superheat. At Wairakei, drilling

takes place through beds of perme-
able volcanic material at tempera-

tures approaching the boiling point

for depth, thus adding substantially

to the difficulties of drilling.

It is now clear that production of

natural steam at Wairakei may be
possible from three entirely different

tvpes of sub-surface accumulations:

(1) Production, as at present,

from the surface layer of permeable
volcanics.

(2) Production from a permeable

layer below a cap rock structure, if

such can be located. This condition

might be realized near the west end

or in the vinicity of Karapiti.

(3) Production from the deeper

rocks lying between the ignimbrite

sheet and the greywacke basement.

Only the first of these possibilities

has so far been explored.

Utilization of Steam

The demand for electric power in

the North Island has been increasing

rapidly in recent years. Even with

restrictions in force during the war
and post-war period consumption

doubled in ten years. With removal

of restrictions the growth of demand
has been much more rapid and it

is obvious that the limit of hydro-

electric capacity to meet the demand
will be reached within the next dec-

ade unless restrictions are again ap-

plied.

The urgency in geothermal devel-

opment has therefore been to eval-

uate its role in the future power
supply situation. To this has been

added the request from the United

Kingdom that the possibility of pro-

ducing heavy water in conjunction

with power development should be

considered.

Power Potential

As mentioned the production of

natural steam at Wairakei may be

possible from three different types

of sub-surface accumulations. At the

present time we are using only the

heated ground water from the sur-

face layer of permeable volcanics

and on this basis it is conservatively

estimated that the central area at

Wairakei can provide the equivalent

of approximately 33,000 kw. of pow-

er from shallow bores, and including

flash recovery, the estimated power

production is 62,600 kw. By hamess-

ing other áreas in the Wairakei vicin-

ity it is estimated that a further 72,-

000 kw. could be obtained, making

a total for the Wairakei area of ap-

proximately 134,600 kw. The full

utilization of geothermal resources at

Wairakei would almost eertainly

(Continued on page 926)
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ABSTRACTS
BASED ON CURRENT LITERATURE AND EVENTS

DOCTORS AND ENGINEERS STUDY BONE AND METAL SPLINTS
Eléctrica! Engineering, 1956, v. 75, n. 2, February, p.

Two Yale faculty members, one a
medicai authority on bonés and the
second an engineering expert, have
joined forces in a unique study of
"bone engineering".

The materiais used in studying the
problem of splints are bone and
metal. Bone splints in use today are
made of vitallium or stainless steel,

and are fastened to bonés by screws
inserted in holes drilled into the bone
on opposite sides of the fracture.

But, few doctors are convinced of
the complete success of this type of
operation. It has been found in the
engineering lab that drilling holes in

bonés reduces strength by as much
as one third.

Supported by a grant from the
Erdle-Prange Foundation, the study
of bone and of metal behaviour is

being made. In the laboratory of the
civil engineering department, bonés
are subjected to a variety of tests,

before and after drilling, to deter-
mine the inherent strengths.

University civil engineers and me-
dicai researchers have also found
that it is extremely difficult to de-
sign and install a bone splint which
can absorb the same stresses as the
bone to which it is attached. For
example, a person standing on one
leg imposes on the corresponding hip
joint a weight two and a half times
his body weight; thus, a 200-pound
mant standing on his right foot bears
500 pounds on his right hip. This
is because of "body engineering"
with various interconnections be-
tween the bonés and muscles of the
body.

The bonés of the leg have a safety
factor of about 30; that is, they will

withstand pressures 30 times those
caused in normal use, so that de-
signing and installing a lightweight
brace with the same safety factor is

not easy.

"Bonés are remarkable structures

as far as design goes," says the Yale

209.

doctor, "and nature won't let you
tamper with them to any great ex-

tent." But even with theír remark-
able "economy of design", bonés for-

tunately are the strongest where the
pressures on them are the greatest.

However, bonés pose engineering
problems of no small scale. Bone sub-
stance has an amazing amount of

flexibility—up to a point. Beyond
that point bonés are exceedingly
brittle. Then too, if abnormal con-
stricting pressures are applied to

the bone, it disintegrates in a very
short time.

Thus, any type of splint must be
applied only on one side of the bone
—and this increases the difficulty of

designing splints strong enough to

provide the needed support, yet
light enough to avoid complications.

Engineering investigations found, for

example, that narrowing the centre

section of a particular splint weakens

it severely, but routing out the cen-

tre section of the same splint actual-

ly strengthens it.

The Yale doctors and engineers

have also found that if the screws

used to fasten the splint to the bone
are small enough to avoid weakening
the bone appreciably, they may be
too small to withstand normal pres-

sures.

The problem of bone splinting is

one that cannot be ignored or avoid-

ed, because bone splints are neces-

sary on fractures requiring consider-

able length of time to heal. A frac-

ture of the thigh bone may require

as much as six months to one year

to heal completely; if the entire limb

is enclosed in a cast for that length

of time, permanent stiffness is a

"definite possibility".

Casts probably will always be

used for some fractures, especially

minor ones, but more serious frac-

tures do require bone splints for suc-

cessful healing.

A SIMPLE RELIABLE IMPACT TEST

Modem Plastics, 1956, v.33, n. 8, April, p. 149.

For years the designer of load-bear-

ing parts has had almost no funda-

mental data on which to base a

choice of materiais for impact serv-

ice. Now an inexpensive, simple, un-

ambiguous tensile-impact test is avail-

able, which uses standard Izod

equipment modified to hold a vari-

ety of specimens so that they are

tested in pure tension rather than

bending. Both stiff and limp materiais

may be tested.

Notched-Izod is Traditional

The notched-Izod test, popular be-

cause the required apparatus is rela-

tively inexpensive, has long been ac-

cepted for testing metais. However,
the design of metal parts is usuallv

based on keeping the metal within

its elastic limit; a slight degree of

plastic flow is often fatal. Thus elastic

modulus and yield strength, on the

basis of weight of material used, are

far more important design criteria for

metais than notched-Izod (or other)

impact measurements.
As plastics carne into use, they

were not used for structural parts of

bridges, buildings, and heavv ma-
chinery because they had insufficient

rigidity per unit cost. They did,

however, find wide acceptance in

housewares, toys, machine parts,

electrical apparatus, and packaging.

In these uses thev were often sub-

ject to severe and sudden mechan-
ical loads, and soon the notched-Izod
test was in wide use as almost the

only official measure of impact
strength for plastics. Another measure
is the area under the stress-strain

curve in the standard tensile test.

But plastics are very sensitive to the

time rate at which the load is ap-
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plied, and the standard tensile test

is run at a rate of loading thousands
of times lower than is encountered in

normal service impacts. The Izod
test offered the advantage of apply-
ing load at a reasonably high rate.

Izod not Reliable

It was soon realized that the re-

sults of this test and the actual field

performance of plastic materiais un-
der impact loads corresponded only
coincidentally. But, anv high-rate test

is better than none, so notched-Izod
has continued in wide use as a basis

of design even though it estimates an
ill-defined and changeable combina-
tion of material properties. Mostly it

appears to measure the notch-sensi-
tivity of materiais under the influ-

ence of a high-rate, three-dimension-
al system of assorted stresses. For
the more flexible materiais, like poly-
ethylene, the test is meaningless
since these materiais are not broken,
but twist aside and escape the brunt
of the impact.

Basis of New Test

Most impact failures begin be-
cause somewhere in the specimen
there is a too-high tensile stress.

Thus, we should attempt to measure
the ability of plastics to withstand
sudden tensile loads. This kind of
measurement would have the addi-
tional advantage that, since more is

The worlds first commercial plant for

making high-octane gasoline from
coal has started up near Vereenining,
South Africa. Representing the first

large-scale use of the M. W. Kellogg
fluidized-bed version of the Fischer-
Tropsch process, the plant is owned
by the South African government's
SASOL organization, bent on freeing
the country from dependence on
foreign petroleum. The plant will

produce 55 million gal. per year, one-
sixth of the country's requirements.

Justification for the $90 million

spent on the project rests on econ-
omic as well as strategic grounds.
From thick seams of coal at shallow
depths located IY2 miles away, raw
material can be delivered to the plant

at a remarkably low 70c per ton.

And Kellogg claims economic advan-
tages for its process over other ver-

sions of Fischer-Tropsch: the high

octane of its gasoline product; high

known about the analysis of tensile

stresses than any other kind, the re-

sults would be more widely appli-

cable to objects of various shapes.

Apparatus to do this has been built

but it is expensive and complicated.

Test pieces must be carefully pre-

pared in a particular shape, and test-

ing is relatively slow.

Mensures Impact in Tension

The new tensile - impact test

changes ali this. At the Cleveland
S.P.E. meeting, Dr. Chester Bra-

gaw (Du Pont Polychemicals Dept.)

showed how anyone can alter Izod
equipment to make impact measure-
ments in pure tension. The new
method also permits the tester to

measure notch-sensitivity directly. A
wide variety of shapes may be tested

and specimens can be moulded, cut

from sheets, machined from rods, or

cut out of commercial products. Ma-
terials need not be stiff. In thin-film

form they may be tested by cutting

a number of strips from the film and
stacking them together for the im-

pact blow. The gauge-length and
cross-sectional area under stress of

the test specimen are accurately

known, and the stress has the same
value over the entire cross-section be-

ing stressed.

Results indicate that tensile-impact

measurements correspond well with
failure of various plastics in several

types of impact service.

over-all conversion efficiency; lower
initial investment.

The Kellogg process uses pow-
dered iron catalyst which, after sep-

aration from reaction products, is re-

cycled to the fluidizers. Catalysis

products are recovered, separated

and purified by conventional oil re-

fining techniques. Interestinglv, light

hydrocarbons recovered are in so

little demand in South Africa that

they are reformed to carbon mon-
oxide and hydrogen (with steam and
a nickel catalyst), then recycled to

the fluid unit.

Besides the Kellogg fluidized-bed

reactor, a fixed-bed unit—the new
German Arge version of Fischer-

Tropsch—has been installed at SA-
SOL. However, its main product is

high-boiling wax for export. Because
high octane gasoline is South Africa 's

main concern, the Arge unit hasn't

yet been started up. Both the fluid-

ized and fixed-bed processes give

diesel oil as a minor product.

High-purity oxygen is made in six

Linde-units—1,800 tons per day to-

tal. At full production, 3,200 tons of

coal will be gasified daily in eight

Lurgi units to give 4.25 million cu.

ft. per hour of purified synthesis gas.

Alcohols, ketones, aldehydes and
acids are plant by-products which
will be consumed domestically.

HOW RUSSIAN PLAN TO HEAT
ARCTIC HITS CANADA
The Financial Post, March 3rd, 1956.

Co-author W. R. G. Cameron is an
economist who has devoted special

study to announced Russian plans to

change the northern hemisphere. His

article is based on Russian announce-

ments and on the interpretation

therebf by Canadian scientists.

Damming of the Ob and Yenisei

rivers in northern Rússia is now under

way to provide water and power for

the vast Russian farmlands near the

Caspian Sea. Probable completion

date is 1975. The Russians also plan

to close Bering Strait between Si-

béria and Alaska, to block off cold

arctic waters from the north Pacific.

Building of atomic power and heat-

ing stations on Arctic islands is also

planned to counteract the effect of

the added flow of cold water past

Canada 's eastern seaboard and

Europe's west coast once the two
dam projects are completed.

Warm winds will blow over Sibéria,

Alaska and Northwestern Canada,

creating millions of acres of new
farmlands. But scientists believe the

Bering dam will result in an in-

creased flow of arctic water across

the top of North America to aug-

ment the icy Labrador current down
Davis Strait and the Maritimes coast,

thus adding to early frosts and storms

in the fali, perhaps tying up Halifax

and St. John's as winter ports.

Disruption of the delicate climatic

balance over Europe by melting of

Greenland ice may bring longer

more severe winter weather, and

bring an estimated five foot rise in

the world's ocean leveis, flooding

parts of London, New York, the

Netherlands, and many other Cana-

dian and American coastal lands, and

causing a shorter growing season.

Implementation of the plan involves

three giant steps over a 50-yeai

period.

COMMERCIAL HIGH OCTANES FROM COAL
Chemical Engineering, 1956, v. 63, n. 2, February, p. 130.
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THE CANADA-INDIA REACTOR

In April 1955, under the Colombo
Plan, Canada offered to índia a high-

powered atomic research and experi-

mental reactor similar to the NRX
reactor at Chalk River, Ont. This
offer was accepted and, just a year
later, an inter-governmental agree-

ment on the project was signed in

New Delhi. Costs of the joint enter-

prise will be shared, Canada contri-

buting some $7.5-million of the total

$14-million, and final control of the
completed project will pass to the
Indian Government.

The reactor will be erected at the
government nuclear energv establish-

ment at Trombay, near Bombay, and
will be housed in a rotunda consist-

ing of a hermeticallv sealed steel

shell, about 135 ft. high bv 120 ft.

diameter. Surrounding buildings will

contain auxiliary equipment and la-

boratories.

Canada is designing and providing
the reactor and the steel rotunda,
and will be responsible for the engi-
neering and erection; most of the
construction will be done bv Indian
contractors and labour.

Work is alreadv under way on the
foundations and basement of the re-
actor, and the steel rotunda should
be nearly complete by the end of
1956. It is hoped to have the reactor
in full operation by the middle of
1958.

Selected Indian scientists and en-
gineers will visit Chalk River for
training and experience, under the
normal Canadian technical assistance
program. First-hand knowledge of re-
actor operation will be obtained by
working with the Canadian design
staff.

5

The Canada-India reactor is de-
signed as a fundamental research
tool for nuclear energy, and will pro-
duce radioactive isotopes for use in
medicai therapy, agriculture, and in-

dustrv, and for tracer element re-

search studies.

In particular, the reactor is special-
ly suited for engineering studies
and research on reactor materiais,
which can be tested under conditions
of high neutron intensity. This will
enable advanced engineering exper-
iments to be made in connection
with the design of future power re-

actors.

índia has offered the experimen-
tal facilities of the reactor to ap-
proved scientists from other coun-
tries, including those belonging to the

Colombo Plan in south and south-
east Asia.

INDUSTRIAL ACCIDENT PREVÊNTION IN BELGIUM

Though one of the smaller European
countries, in area, Belgium is highly

industrialized and is well equipped
to maintain a proper standard of raa-

chine design and industrial safety, to

judge by the work of the Associa-

tion des Industrieis de Belgique.

This non-profit organization, which
has been operating for over 65 years,

has as its aim the supervision of in-

dustrial establishments from the point

of view of safetv from accidents, oc-

cupational diseases, and fire. This is

carried out by plant visits, literature,

instruction with visual aids, training

courses, and through phvsical tests

in well-equipped laboratories.

The laboratories can carry out

most of the accepted proving meth-
ods and investigations in the fields

of non-destructive testing, metallog-

raphy, corrosion, phvsico - chemical

testing, and so on. The mechanical

testing equipment is of particular in-

terest to the engineer, and the As-

sociation has recentlv issued an illus-

trated record of the work that can

be done on their large installation

(known as G.I.M.E.D.), which is

used for dynamic and static tests on

large units and structures. Loads may
be applied in any direction, and it is

possible to obtain complex combina-

tions of static (tension and compres-

sion) and vibratory loads by the use

of auxiliary equipment. The maxi-

mum static single loads obtainable

are 300 tons vertically or 200 tons

horizontally; fatigue tests may be car-

ried out up to 100 tons (vertically)

at 250-500 cvcles/sec. The base of

the machine is of heavv reinforced

concrete with a planned system of

anchor-points and fixtures to which

the test piece and auxiliarv test

equipment can be secured.

Some of the tests shown as ex-

amples are: simple and complex

beam loadings; static and dvnamic
proof of drill pipe; stresses in con-

crete structural shapes; multi-direc-

tional loading of a pvlon; a nine-

point dynamic test of a steel rail

bogie; and other interesting indica-

tions of the work of the Association

in this field.

SURPLUS POWER FROM NUCLEAR TEST PLANT
Canadian Isotope Newsletter, 1956, v. 5, n. 4, April

Holyoke, Massachusetts, and Ilion,

New York, have contracted to pur-

chase excess electric power from the

United States Atomic Energy Com-
mission's prototype submarine reactor

at West Milton, N.Y. The municipal

hydro systems have to transmit the

power from West Milton. They will

pay three mills per kilowatt-hour, but

no guarantee has been made as to the

amount and timing of available

power, because of the experimental

nature of the West Milton nuclear

plant.
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BRITAINS TECHNOLOGICAL SHORTAGE
EMC-SMC Newsletter, 1956, n. 89, Feb. 14.

Great Brítains Advisory Council on
Scientific Policy, through its Commit-
tee on Scientific Manpower, has is-

sued a "Report on the Recruitment of

Scientists and Engineers by the En-
gineering Industry" that indicates an
earlier appreciation of specialized

manpower needs in that country than

in the United States. In 1946 the

Committee "recommended that the

immediate aim of the universities,

aided by the University Grants Com-
mittee, should be to double their ex-

isting output of scientists and tech-

nologists. This was in fact achieved

by 1950. But the demand continues

unabated. Any fears there may have
been about the overproduction of

scientists and engineers have been
completely dispelled by events."

The report reveals that, for ali its

recruiting efforts, the engineering in-

dustry obtained only 75% of the men
it needed. Complaints about the cali-

ber of the recruits were numerous,
and the decline in the quality of

graduares was attributed in part to

rapid postwar expansion that enabled
the universities to double their out-

put. The imnression that quality has
been sacrificed to quantitv is wide-

spread.

"That there is an urgent need to in-

were set. This degree of accuracy

was necessary as the wire rope
lengths had to be calculated, meas-
ured, cut and socketted to ±0.1 foot

if the svstem was to be placed in

snace with sufficient accuracy and if

the tensions in the almost parallel

pairs of rones were to be close to

designed values.

Once the anchorage rock was prov-

en and the anchor positions estab-

lished, the anchorage working lines

and the saddle locations were tied

into the grid and this data was used
to calculate the rope lengths.

After eompletion of the project,

the erected svstem was re-surveyed

to determine the "as built" condition

?nd the bridle plates at each end of

the catwalk were found to be within

15 inches of their designed locations.

The cross suspension svstem has

been observed closelv during the

eight months that it has been in serv-

crease the number of graduates is

obvious. The demand for such men is

rising ali the time with the increase

in the general levei of industrial ac-

tivity . . . The gap between supply

and demand is thus bound to grow

unless the steps now being taken to

increase the volume and quality of

engineering education become even

more vigorous than they are."

The industrial firms surveyed prefer

first-degree graduates to men with

graduate training, and some expressed

the fear that the expansion of uni-

versity programs and enrolments is

merely drawing off the brighter boys

who would normally have gone into

the student apprentice program and

for whom there is equally urgent need

in apprenticeships. The Committee on

Scientific Manpower reminds industry

that, even with the doubled output of

graduates, the engineering depart-

ments of the universities are not meet-

ing current demand. In appealing to

"those who influence the choice of

careers, particularly parents and mas-

ters," to steer more young people into

industrial science and technology, the

Committee reveals that it has not

sueceeded in discovering any sure

way of closing the gap between
supply and demand.

ice. It has behaved in a very doeile

manner through what was apparent-

Iv a normally severe winter. Obser-

vations were made several times of

its reaction when large amounts of

heavy rime fell from the conduetors.

The conduetors bounced in a com-
pletely normal manner and the sys-

tem vibrations died away in a min-

ute or two.
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Geothermal Energy

(coninued from page 922)

cause ali surface thermal activity to

cease, as it has at Larderello.

These estimares are based on ob-

taining maximum yields from the sur-

face layer of permeable volcanics.

The possibility still remains that if

drier steam could be obtained from

beneath a cap rock structure, if such

can be located, or from deeper

sources beneath the ignimbrite sheet,

then the above estimates might be
substantially increased, though to

what degree must remain a matter

of speculation until test wells have

been drilled.

On the basis of experience at Wai-
rakei a careful estimate has been

made of the present natural heat es-

cape from other thermal áreas. In-

cluding flash recovery from the hot

water these could run to an esti-

mated 475,000 kw.

However, unless production great-

ly exceeds current estimates, geo-

thermal energy cannot provide suf-

ficient power to satisfy the long-

term requirements of the North

Island. Eventually they must look to

steam generating stations, nuclear

power or other sources to meet the

rapidly rising demand for electricity,

a demand which on past experience

doubles in less than ten years. This

is not to belittle the contribution

which geothermal power can make.

Its full utilization, as an alternative

to coal-fired generating stations may
well mean a saving of £ 5 million per

annum. It represents a resource of

high potential value. Its possibilities

should be explored resolutelv and

boldíy.

DISCUSSION
The editor invites discus-

sion of popers appearing in

the Journal.

Readers may contribute

to this section by sending
appropriate comments to

the editorial office.

Cross Suspension System, Kemano-Kitimat

Transmission Line (continued from page 910)
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Canadian Developments
NEWS OF MAJOR ENGINEERING DEVELOPMENTS IN CANADA

St. Lawrence Seaway and Power Project

Progress By Ontário Hydro

Construction work on Ontário Hy-
dro's half of the St. Lawrence Power
Project geared up during May for

peak summer operations. In the

month, activity had been hampered
someWhat by extensive rains and
frost coming out of the ground.

However, in this period, contractors

started moving more equipment on
to various sections of the develop-

ment, ready for speeding up of

construction activity. Work on the

power-house section proceeded with
scarcely any interruptions, despite

the unfavourable weather conditions

during the month.

A total of 100,000 cubic yards of

concrete had been placed bv the

month end in the north sector of

the power-house area in the "U"
abutment, wing wall, and No. 1 ice

sluice sections. The structure was
35 per cent completed. Rock founda-
tion had been prepared for No. 2 ice

sluice and for No. 1 generating unit.

Excavation of earth had been car-

ried out in the top lift right to the

international boundarv.

During the month, work was re-

sumed on Cornwall dike, No. 2
highway, and on channel dredging
operations, after the winter shut-

down. Meanwhile, scrapers commenc-
ed work on the west end of the di-

version canal, beginning full-scale ex-

cavations in that area. In the main
part of Cornwall dike, now 12 per
cent complete, the contractor had
pumped out last season's excavations

which were dried sufficientlv to per-

mit work over them.

Several houses had been moved
from the north end of the dike area

to give free access to the contractor

for extending the dike structure. The
entire fleet of scrapers was complet-

ing the stripping and resuming dike

building between the present Cana-
dian National Railway line, now 66
per cent complete, and old No. 2

highway. Concrete placing had start-

ed in the dike closure- structure.

Stripping also had commenced in

the power-house sector of the dike.

Work commenced in May on the

second section of No. 2 highway
from Moulinette area west to the

vicinity of Dickinson's Landing. This

consisted mainly of fencing the right-

of-way and in grubbing, in prepara-

tion for grading. In the third sector

of the new highway from Dickinson's

Landing west to the county road

north of Aultsville, clearing had be-

gun.

At the beginning of the month, two
dredges were back for channel im-

provement work in the vicinitv of

Spencer Island and a third was in

position. On Galop Island, excavation

work continued and the contractor

was concentrating on rock removal

in the northwest section of the island.

Building of the upstream rock dikes

also was in progress in that section.

House moving operations in Iro-

quois were suspended for part of

May because of soft ground condi-

tions. Progress was made however
on sidewalk building and construc-

tion of permanent roads. Erection of

the new community's water tank pro-

ceeded favourably.

Sewei and water main installations

in new towns No. 1 and 2 progress-

ed well during May. In town No. 2,

installation of the power distribu-

tion system was completed. During

the month, in Mille Roches and in

Moulinette, preparations advanced

for the early moving of houses to

new town No. 2 site.

Throughout the month, construc-

tion progress was affected consider-

ably over the entire project because

of the wet conditions. The work

force during May was increased to

a total of 3,400 employees.

Progress by NYSPA

May progress was keyed to con-

crete placement operations as four

major structures rose from solid rock

Barnhart power plant. This general view of the power-house construction shows the

curving draft tube forms being assembled.
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foundations reached after months of

excavation below river levei. Con-
crete in place at end of May ex-

ceeded a quarter of a million cubic
yards. Some sixteen and one-half mil-

lion cubic yards of material had been
removed and excavation operations

began tapering off in structure áreas.

With expanding construction opera-

tions demands for manpower had in-

creased employment to 4,700.

Final stage excavation at Bamhart
power-house and clean up of rock for

the eight units at its south end mov-
ed toward completion. Form work,

placement of reinforcement and con-

creting operations continued in the

intake structure and ice sluice. Draft

tube base slabs had been poured
for 8 of the 16 units.

At Long Sault dam, with structure

27 per cent completed, the rising

structure of the 275-ton permanent
gantry crane and placing of concrete

in piei s give a preview of the complet-

ed structure's impressive size. Con-
crete in place exceeded 100,000

cubic yards, and compacted backfill

was being placed behind abutment

and wingwall. Excavation at Cut
"F" was more than two-thirds com-
plete as four million cubic yards had
been removed.

Piers were increasing in number
at Iroquois dam as forms were
transferred to new locations and plac-

ing of concrete continued; the struc-

ture was 39 per cent completed.

Consolidation foundation grouting for

Stage 1 was completed. Excavation

equipment was creating a new chan-

nel for the river with removal of

two and one-half million cubic yards

of material through May.

Concrete placement at Massena
intake continued as the structure

took shape in what was formerly a

muddv excavation far below the riv-

er. To the end of May, 25,000 cubic

vards of concrete had been placed.

Water facilities for Alcoa and Mas-

sena progressed as grading of the

right of way moved forward and
large sections of pipe were distribut-

ed along the bank of the canal. With
concrete deck and sidewalks in place,

the Grass River bridge was opened
for traffic.

With excavation approximately 20
per cent completed, work continued

on five channel improvement con-

tracts requiring the moving of 35

million cubic yards of material. Work
was started on the Waddington sew-

age disposal system as required by
one of the major channel improve-

ment contracts.

Surveys for the Bamhart- Platts-

burgh transmission line were pro-

gressing. The Massena town beach

and recreation area near Louisville

Landing was reconditioned and

extended during the month.

The design work continued on

schedule. Specifications were issued

for the trash racks, stop logs and lift-

ing beams and the contract for the

electrical work at Bamhart Island

was awarded. Bids were received

Mav 29 for the main switchboards.

Progress By S.L.S.A.

Tenders were called on May 16 for

two of the most important contracts

in the building of the seaway. These
are for the two locks which will en-

able ships to be raised or lowered
the 85 feet between Lake St. Louis

and the Beauharnois power canal.

Tenders were called for the supply

and erection of two rolling lift type

bridges, one at Cote Ste. Catherine

and the other at Iroquois lock, near

Iroquois, Ontário.

Features will be the temporary

diversion of the New York Central

Railroad during construction, the

building of a four-lane highway div-

ersion tunnel to carry Quebec high-

way No. 3 under the lower Beau-

harnois lock, the construction of a

cofferdam in Lake St. Louis and
dredging in the Beauharnois canal.

The highway diversion is to receive

priority in the progress of the work.

Excavation over the two-mile ex-

tent of the two lock contracts will

require the removal of some 1,110,-

000 cubic yards of overburden and

2,621,000 cubic yards of rock. For

construction there will be required

some 9,000 tons of iron and steel

and some 3,200,000 bags of cement.

Work for the upper Beauharnois lock

must be completed by November
30, 1958, and for the lower Beau-

harnois lock, by October 31, 1958.

The bridges for which tenders are

called are to be completed, respec-

tively, at Iroquois lock, March 31,

1957, and at Cote Ste. Catherine

lock, December 31, 1957.

Controversy Over Dredging

The United States has declined to

meet Canada's wishes for deep sea

dredging on the north side of Corn-

wall Island, apparently fearing it may
lead to an all-Canadian seaway and

American-Canadian competition for

seaway traffic. The U.S. wants to

dredge a 27-foot channel on the

south side of Cornwall Island, but

further dredging will be needed on

the north side so river leveis and

flow will not be unduly disturbed.

Canada has reserved the right to

build ali the seaway channel on her

side of the river if future traffic or

friction with the United States

should warrant it. Both countries

agree some dredging must be done

on the north side, but the U.S. main-

tains it need not be done to a depth

of 27 feet, while Canada insists that

it should.

Under the Boundary Waters

Treaty of 1909 neither country can

Iroquois dam. Sluiceway blocks are reaching their full height.
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undertake construction in interna-

tional waters without the other's con-

sent if it will result in changing flows

or water leveis. Canada feels it

would be best to obtain consent to

27-foot dredging now rather than to

have to open negotiations later.

However, authorities state the

problem is getting high priority from

both governments. Further discus-

sions will be held at an early date.

They are convinced it will not delay

completion of the power and seaway

project scheduled for the opening of

the navigation season in 1959.

SLSA President

Addresses Queerís Graduates

President Lionel Chevrier of Can-

ada^ Seaway Authority, addressing

the graduates of the faculty of sci-

ence of Queen's University, at King-

ston on May 18, told them that they

should "retain the clarity and open
mindedness on which your scientific

knowledge is based; but retain also

with that a lively awareness of the

social consequences of your work".

He then underlined the importance

of engineering in civilized society,

stressing particularly the marked ef-

fect this profession has had upon
the destinies of Canada.

Mr. Chevrier pointed to the sea-

way as one of the greatest achieve-

ments in the heart of Canada, and
as one where the engineer finds the

opportunity to put into action ali the

resources of his skill. In the mind of

the speaker, however, the aspect to

be stressed on the occasion was that

graduates are to leave the university

"with a balanced view of their so-

ciety".

Progress by SLSDC

Dedication ceremonies took place

on June 3 at Massena, New York,

for the Dwight D. Eisenhower lock,

one of the two United States locks

on the seaway now under construc-

tion, formerly referred to as the

Robinson Bay lock. Assistant Army
Secretary George H. Roderick gave
the opening address in the commun-
ity sponsored ceremony and a new
lock site marker was unveiled. Lewis
G. Castle, SLSDC administrator was
also present. The ceremonies formed
part of a 1/2-hour TV program en-

titled "The St. Lawrence Story".

Tenders have been called for the

supply of trash racks, stoplogs, lifting

beams and gate suspension metal-

work for the U.S. half of the Barn-

hard Island power plant, Long Sault

dam and Massena intake, amounting
to some 1200 tons of fabricated steel

metalwork. Bids closed on June 15

and were not restricted to American
manufacturers.

Seaway Ports

Facilities or Traffic First?

Professor John L. Hazard of the

University of Texas, who served as

economic consultant to the SLSDC,
places the probable total traffic po-

tential of the seaway at 36/2 million

tons by 1959. He believes if Great

Lakes port cities provide adequate
facilities and don't hamstring their

port authorities with local restric-

tions, a traffic total of 52 million tons

by 1965 is possible.

About half the seaway supporters

believe direct overseas commerce
will expand steadily after 1959, he
states. The remainder think there

will be startling surges in 1959, with

some levelling off thereafter. Various

estimates of non-bulk overseas sea-

way commerce average up to 1.8

million tons for 1959 and about six

million tons by 1965. The general

expectation is for a cumulative aver-

age growth of 15 per cent yearly

to 1959, 40 per cent a year for

1960-61 and then a slow tapering-off.

Since last summer, local ardour for

the project has cooled somewhat. In

some Ohio and Michigan commun-
ities there is a strong tendency to

wait and see before providing new
and enlarged waterfront facilities, re-

ports Prof. Hazard. Some leaders in

these áreas question the wisdom of

installing large new facilities for gen-

eral cargo handling. Nor are they

keen to give their port authorities

control over their waterfronts.

The opposite school, bankers, util-

ity managements and the like, who
see vast economic benefits for gen-

eral foreign commerce, contend fa-

cilities must be provided before over-

seas trade will come. Port author-

ities must co-ordinate the entire wa-
terfronts, so that industry which does

not make a direct contribution to port

activity cannot stymie building plans.

American Lake Ports are Preparing

Chicago, Milwaukee, Detroit,

Cleveland and Toledo expect sea-

way benefits to be substantial, ac-

cording to a recent Seaway Supple-

ment in the New York Journal of

Commerce dated April 25. These

cities have long been leaders in in-

terlake tonnage. The New York Port

Authority predicted last year that the

seaway would divert three to four

million tons of cargo yearly from New
York to Great Lakes ports. New Or-

leans thinks it may lose six million

tons of its commerce to lake cities.

Chicago is generally conceded to

have geographic and economic ad-

vantages which should make it the

number one ocean port on the Great

Lakes. Milwaukee too has been alive

to the possibilities of a seaway for

twenty years. It is far and away the

best prepared community in the

lakes from standpoints of business

and understanding of what the sea-

way will mean to it. Milwaukee's

modern port facilities and machinery

can handle lifts up to 90 tons. Its

port authority estimates it will de-

velop at least a million tons of new
highgrade cargo within 10 to 20

years following 1959. Between now
and 1959 the city will spend some

$4.7 million to deepen harbour slips,

build a new pier and terminal and

access highways and expand its har-

bour railroad system.

Milwaukee has confidence in its

future as a lake port. But it recog-

nizes many seaway problems cannot

be solved by mere building of addi-

tional berths and shed capacity. It

is the first lake port to have suc-

ceeded in establishing export rates

as an inducement to use of the port

by inland shippers.

Duluth, already one of the world's

two busiest ports, is in excellent con-

dition to tap the commerce and in-

dustry of the upper tier of midwest

states. Seventy-five million tons of

bulk cargo, including 80 per cent of

the iron ore used in United States

passes yearly through Duluth-Super-

ior. Over a million tons of taconite

ore were shipped from Minnesota

ports last year. By 1971 mining en-

gineers estimate 35 million tons year-

ly will be shipped. Though most of

it will load at nearby Two Harbors,

Duluth, which will also benefit, looks

forward to a slow and steady growth

of direct foreign commerce, though

it does not expect an overnight boom.

Detroit and Cleveland, while not

overlooking the possibilities of in-

creased overseas commerce, point

out that the deeper harbours and

expanded port facilities would have

strong appeal for chemical manufac-

turers, and for producers and con-

sumers of bulk cargoes in search of

cheaper transportation within the

lakes áreas. Detroit authorities fore-

see a yearly import-export commerce

of some millions of tons after 1959.

The port of Detroit, which handled

23 million tons of cargo last year,

will remain Michigan's No. 1 port.

Detroit does not claim to be ready

for the seaway vet, but hopes pri-
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vate enterprise will provide the

needed vvaterfront development. If

not, the Port Commission will step

in. The commission is now seriously

considering a $20 million port de-

velopment, to accommodate 30 to 40
ocean going vessels ineluding slum
clearance action on some 140 acres

of sub-standard housing.

Cleveland also believes the great-

est foreseeable benefit will be the
development of commerce and in-

dustry in Ohio and other lake states.

It has no port authority. Clevelands
port plans are progressing slowly. An
independent engineering report last

year estimated 1959 overseas traffic

potential at over 2JÍ million tons. By
1970 more than 4% million tons were
predicted, of which a million tons
would be general cargo. But the
most ardent seaway boosters foresee
not more than 200,000 tons of over-
seas cargo by 1959. Clevelands total

port traffic amounted to 15JÍ million
tons in 1954, ineluding 41,300 tons
of general export-import cargo. Con-
struction is proceeding on a new
waterfront terminal and additional
improvements are expected later.

Other upper-lake ports deserving
of mention include Muskegon, with
its large well-equipped terminal
which handles nearly a million tons
bulk cargo yearly; Escanaba with its

natural harbour and 5 million tons of
iron ore shipments per year; Manis-
tique with a proposed harbour deep-
ening project; and Bay City, Saginaw
and Port Huron, ali of which have
plans for benefiting from the seaway.

Along the 1700 square mile area
sitting along the southern shore of
Lake Erie are other ports which will
be regular ports of call for the heavi-
er draft vessels, such as Erie, Ash-
tabula, Fairport, Conneaut, Toledo,
Oswego and Buffalo.

Erie, Pennsylvania, like its larger
competitors Cleveland and Buffalo,
is looking forward to becoming a
deep water port. During the decade
up to 1953, Erie handled some 7
million tons of cargo yearly, ali of it

bulk, chiefly iron ore, coal and pulp-
wood. Port in teres ts believe the city
could generate a quarter of a mil-
lion tons of traffic yearly and double
that in 25 years.

Toledo expeets nearly 60 million
tons of traffic through its port by
1980, ineluding 1% million tons of
general cargo. It is presently Ohio's
largest port from the standpoint of
tonnage, having handled more than
34 million tons in 1955.

Oswego has a good natural har-

bour and a nucleus of terminal and
pier facilities adaptable to deep wa-
ter shipping at modest expense. It

has functioned as a port for more
than 200 years. Its waterborne com-
merce amounted to over three mil-

lion tons in 1953, of which two mil-

lion tons of various commodities such

as coal, grain, pig iron, cement, pulp

and petroleum. It is formulating an

active port development program

and setting up an Oswego Port

Authority.

With construction of Westcoast

Transmission's pipeline from the

Peace River and Northern B.C. áreas

well under way, as reported in our

last issue, favourable weather con-

ditions are permitting excellent prog-

ress on ali sections of the project.

The British Columbia Public Util-

ities Commission has authorized In-

land Natural Gas Company to dis-

tribute gas in 25 communities of the

Cariboo, Okanagan Valley and West
Kootenay áreas. Authorization was
also given this company to sell gas

to the Prince George Gas Co., which

will distribute the gas when approval

is given by the municipality. Some
$22 million will be spent by Inland

Natural Gas between now and the

fali of 1957. Orders have already

been placed for some of the pipe.

Meantime, attention was focussed

during the month of May on Parlia-

ment at Ottawa and the debates on

the proposed legislation respecting

the trans Canada pipeline. Here, ob-

servers saw history reversing itself.

Arguments between government and

opposition resembled those in the

fight over the Canadian Pacific sev-

enty five years ago.

But this time the parties were in

different "corners" of the ring. Con-

servative opposition leader George

Drew now assumed the role of lib-

eral opposition leader in the
"Eighties", Sir Richard Cartwright,

who had predicted the C.P.R.

'would not earn enough to pay for

axle grease'. If history should repeat,

they predicted, Canadians some
vears hence would be indeed thank-

ful for the pipeline.

Legislation authorizing an $80 mil-

lion 5-per cent loan to Trans Canada,

repayable by April 2, 1957, to enable

it to build the 575-mile western leg

of the line to Winnipeg during the

coming summer, and for setting up
a Crown company—The Northern

Ontário Pipeline Co., to build from

Buffalo, long the seat of deter-

mined opposition to the seaway, has

undergone a change of heart. It now
visualizes the whole Niagara frontier

as one of the chief beneficiaries of

the deep waterway. Seaway traffic

in exports of general cargo is ex-

pected to reach more than 667,000
tons by 1960. The port is expected

to have a potential of 800,000 tons

of coal in 1960 and a million tons

a decade later, for shipment to Can-
ada.

Winnipeg to North Bay, was finally

passed by Parliament and Senate and
received Royai Assent early in June.

The company must complete the line

to Winnipeg by December 1, 1955.

Default on the loan would give the

government the option of expropri-

ating the companv's assets.

In the course of the debates at

Ottawa, the Hon. C. D. Howe ex-

pressed the hope that Trans Canada
would be able to complete the 2200-

mile pipeline in two construction sea-

sons. It was necessary to get things

moving, he observed, and so assure

prospective customers they would
have the Alberta gas they wanted.

Contracts were coming along well,

he reported, and already some 75

per cent of the sales contracts needed

to enable Trans Canada to survive

its debt were in sight. In other words

the question of whether the line

could be fullv financed without ex-

port of gas to the United States was
pretty well answered.

But this legislation, and the grant-

ing by the Board of Transport Com-
missioners of a permit on May 25,

make it appear that Trans Canada
Pipelines is not required to show
capacity to finance any portion of the

line beyond Winnipeg. However, it is

evident the western leg alone can-

not stand on its own feet unless

joined with markets either in Can-

ada^ central provinces or in the Unit-

ed States.

Vast Construction

Program will Resitlt

An early start on the pipeline from

Alberta to Winnipeg may touch off

an expenditure of about $150 mil-

lion this year in addition to Western

Canada's estimated investment of

some $680 million for exploration and

development, land purchase, refin-

eries, new construction and expansion

of pipelines for oil and gas, along

with scrubbing plants and other facil-

Canadian Pipeline Projects
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ities which are definitely earmarked

for 1956.

The start of Trans Canada's west-

ern leg will call for expenditures of

some $118 million on the pipeline,

gathering and distribution systems.

The major portion will be the $80
million for the main line itself. Opin-

ions vary as to the possible 1956 out-

lay for a drilling program, an expen-

diture of some $20 million being pre-

dicted in some quarters, while else-

where the view is held that gas wells

already drilled and capped are ade-

quate for production during the early

stages of the project.

Another king size project in Alber-

ta to be commenced soon after a

start on the western leg will be the

Alberta Trunk Line Company's sys-

tem, designed to gather and deliver

gas to Trans Canada at the inlet

'gate' near the Alberta-Saskatchewan
boundary. The estimated cost of this

project alone is $47 million to be
spent over three years, with some
$23 million being required the first

year.

Pipe Purchased Total $116 Million

Trans Canada announced the

award in May of a $32 million con-

tract with the South Durham Steel

and Iron Co. Ltd., for 636 miles of

30-inch-diameter pipe for the nor-

thern Ontário section of the national

gas line between Winnipeg and North
Bay, Ontário. This is the British firm

which is already supplying 30-inch

pipe for the West Coast Transmis-
sion project. First deliveries will be
made in a year's time with comple-
tion of the contract by July, 1959.

A further $45-million order for 878
miles of 30-inch pipe for this nor-

thern Ontário section to Toronto was
placed at the end of May with the

Welland Tube Company. This com-
pany, formed by Steel Co. of Can-
ada and Page-Hersey Tubes, Ltd., is

now building a new mill at Welland,
Ontário, for the manufacture of seam-
less pipe in sizes up to 34 inches in

diameter. The contract calls for de-

livery during 1957 and 1958. This is

said to be the largest order for pipe

ever placed with one supplier at one
time.

These orders, which complete
pipe requirements for the main pipe-

line from Alberta to Toronto, are in

addition to the order placed last Oc-
tober by Trans Canada with the Unit-

ed States Steel Corporation for more
than 200,000 tons of 34-inch pipe at

a cost of $30 million for the western

leg to Winnipeg. They are also in

addition to the $9-million order

placed last fali for 24-inch and 20-

inch pipe for the extension of the

Niagara Toronto line to carry a fur-

ther 90 million cubic feet of gas

daily to the Montreal and Ottawa-

Hull market áreas and cities and
towns along the route.

Most of the pipe needed for gath-

ering and distribution systems are of

sizes that can be rolled in Canada.

Already several pipe mill groups

are preparing for filling these re-

quirements. Alberta Phoenix Tube
and Pipe Co. Ltd., recently com-
pleted a $6-million mill near Van-
couver and another mill at Edmon-
ton is being built by the company
to produce 150,000 tons yearly in

sizes from 3% to 12% inch diame-

ters. Hoesche Werke Aktiengesell-

schuft is putting up a $3 million mill

at Regina for 3-inch to 20-inch pipe.

Mannesmann Tube Co. is building a

$20-million seamless pipe plant at

Sault Ste. Marie to make smaller

diameter pipe for feeder lines.

Bigger Market in Northern Ontário

Meantime, the gas marketing Out-

look in northern Ontário is reported

to be proving better than pipeline

officials previously estimated. This is

the area to be served by the 675-

mile line from the Manitoba border

to North Bay, the gap to be con-

structed by a federal-provincial

Crown company.
Between Kenora and North Bay

the outlook is for sales of 100 million

cubic feet of gas daily in the third

year of pipeline operation. Long term

gas sales contracts have recently

been concluded by Twin City Gas
Co. with Fort William, Port Arthur

and Sudbury. In May the Ontário

Fuel Board will consider company
applications to serve these áreas.

Long term sales contracts are

signed by Northern Natural Gas
Company, with 21 municipalities be-

tween Hearst and North Bay, and

Fuel Board "Letters of Convenience

and Necessity" are granted to con-

struct the facilities for service. Nor-

thern Natural Gas is also negotiating

with Orillia, while Northern Ontário

Gas and Consumers Gas are com-

peting for the right to serve Banie.

Northern Ontário is also negotiating

with Bracebridge, Gravenhurst and

Huntsville.

Submarine Power Cable

This cable will link the high voltage supply system of the British Columbia Electric

Company in Vancouver Island with the hydro electric resources on the mainland.

Ninety miles of 138,000-volt gas-pressure type cable was manufactured at British

Insulated Callenders Cables Limited, England, during the past two years. Loading
started early in May on the cable ship "Ocean Layer" by means of a purpose-

designed power operated gantry system.
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Month to Month
News of the Institute and the Profession

COMMENT AND
CORRESPONDENCE

ELECTIONS

AND TRANSFERS

Progress Report on Confederation

The Institute's Committee on Con-
federation presented an interesting

progress report at the annual meet-
ing in Montreal. First it was pre-

sented to the meeting of Council
held on Tuesday, May 22, then in

the afternoon of the same day, to

the Branch Officers' Conference. On
the following day it was brought be-

fore the annual business meeting of

the Institute and on the day follow-

ing that it was discussed at the first

meeting of the new Council. On ali

these occasions the report was ap-
proved unanimously.

The chairman of the committee,
Dr. Irving R. Tait, in response to the
invitation from Dominion Council,
was requested by Council to attend
the annual meeting of that body to

be held in Saskatoon, so there could
be free and full discussion of the
report and Confederation. This Dr.
Tait agreed to do.

Dr. Tait reports that the discussion
at Saskatoon brought out many ex-

pressions of opinion, but that no de-
cision was made as to the report
itself. It was agreed however that it

should be submitted to each provin-
cial association with the request that
they study it and report back to

Dominion Council.

There the matter rests for now. It

is underst-ood that the associations
will give the report their early atten-
tion so that the minimum of delay
will result.

It is of interest to note that the
report is a joint one submitted by
the special committee of the Domi-
nion Council and the special commit-
tee of the Institute. Under these cir-

cumstances there is a reasonable
prospect that it will be as well re-

ceived by the councils of the associ-

ations as it was by the Council and
members of the Institute.

There are twenty-three pages in

the report, and as it is only an Ín-

terim or progress report and as it has

not yet had the approval of the as-

sociations, it is not proposed to print

it in full in the Journal. However in

view of the wide interest in the sub-

ject^ shown by members right across

Canada, and at the suggestion of the

chairman of the committee, an át-

tempt will be made to summarize it.

Members are reminded that these

proposals in many instances are com-
promises between the two committees,

and are not final or as yet binding

on anyone. It may well be that fur-

ther study and further discussions

will bring about changes in the pres-

ent recommendations.

Also it should be kept in mind,

that no undertaking on Confedera-

tion can be agreed to by the Coun-

cil of the Institute until a final pro-

posal has been submitted by ballot

to every member of the Institute

and has been received favourably.

Herewith is the summary.

It is recommended jointly by the

committees that the functions of the

national body be described as fol-

lows

—

1—Perform the present work of

Dominion Council.

2—Perform the present work of

The Engineering Institute of

Canada.

3—Provide a recognized voice for

ali professional engineers in

Canada.

4—Promote and effect relations

and activities with non-Cana-

dian engineering bodies.

Membership

1. Engineers will be members of

the national body by reason of their

provincial registration.

2. AU members of the national

body will be eligible for membership
in the branches of the national body
for which there will be a separate

fee. It is contemplated that branch

membership may be voluntary unless

the provincial body decides that in

the best interests of that province it

should be compulsory.

3. Provision will be made to take

care of students, júniors, affiliates,

etc.

Fees

In the report there are seven

pages of figures compiled by the In-

stitute^ committee, which show that

with a confederated set up and

greatly increased membership sub-

stantial reductions can be made. It

is expected that under the same cir-

cumstances, reductions can be made,

at least by some of the provincial

bodies. Therefore with these vary-

ing conditions no attempt can be

made now to set down a specific

fee for joint membership. It is safe

to say however, that in the minds of

the two committees, there should be

really worthwhile reductions under

Confederation. It is possible that the

reduction in the Institute fee may be

even greater than that now apply-

ing in those provinces where there

is a co-operative agreement between

the Institute and the Association.

Cover Picture

The cover picture is related to the paper "Cross Suspension System,

Kemano-Kitimat Transmission Line" on page 901 of this issue.

It is a view, during the construction, from the northeast anchorage

during pull to final closure. Towers on Twin Peaks are visible to right

and Kemano Valley is in the centre.
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Organization

The national body would be man-
aged by a National Council made
up of one member elected by each

provincial body (10), one elected by
members of the national body in

each province (10), plus the imme-
diate past-president, the president,

the vice-president, a representative

of affiliated technical societies and
a treasurer.

The Council would meet three

times a year and have their expenses

paid.

There would be an Executive

Committee made up of the presi-

dent, vice-president, chairman of fi-

nance committee and three other

members of the Council. They would
meet not less than four times a year

and their expenses would be paid.

Committees

There would be the following ad-

ditional committees

—

1. Affiliated Technical Societies.

The profession and the Engineer-
ing Institute lost a distinguished mem-
ber in the recent death in Montreal
of Roger DeLand French. He was
known to engineers both old and
young from coast to coast, and was
held in high regard by them ali.

For forty years he was on the teach-
ing staff of the engineering faculty

of McGill University.

Professor French was never one
to compromise with principies. He
had an unusually alert mind, and
usually was well informed not only
on the things related to his teaching,
but on the practical things of the
world as well. This background
made him a wonderful person to

consult on a great variety of sub-
jects. There was never any doubt
as to where he stood on any ques-
tion, and he did not hesitate to give
expression to his convictions when it

was useful to do so.

He was a strong character with
fear of no one. His alert mind was
served with a quick and clever
tongue. On committee work he was
a tower of strength to his associates.

He never spoke unless he was in-

formed on the subject, but he seem-
ed always informed, and in a few
short words he could sum up and
dispose quicklv of a discussion, to

evervones relief and satisfaction.

These qualifications made him un-
usually valuable to the Institute. Not
many members know it, but for about

2. Uniform Standards for Profes-

sional Registration.

3. Public Relations

4. Publications

5. Professional Status

6. Engineering Problems

7. House and Library

8. Honours and Awards
9. Ethical Review

10. The Engineer in Industry

11. Legislation

12. The Young Engineer

13. Finance

14. Nominations

It is hoped that this summary will

put each and every member "in the

picture". As details become settled

the membership will be informed. It

is expected that the president Vem
A. McKillop will discuss the subject

with the executive committees and
the members of ali the branches he
visits during his term of office. The
members may be assured that no
decisions will be made without their

support.

fifteen years there has not been an

issue of The Engineering Journal that

has not been influenced in one way
or another by Roger French. For
that period of time he has been vice-

chairman of the Publication Com-
mittee and has done a great variety

of editorial work. He has written

original articles, edited papers, and
handled almost wholly by himself

two of the best departments of the

Journal.

It was he who month in and month
out did the articles about The Engin-

eering Journal titled "Thirty - Five

Years Ago". It was he who read

dozens of periodicals and books every

month to produce the material for

the "Abstracts" section.

It was characteristic of the man
that he would have ready at the

time of his death a whole series of

twelve articles for "Thirty-Five Years

Ago". These will be published over

his initials throughout the next twelve

months. It was part of this same
characteristic that permitted him to

have on hand at the Institute, enough
Abstracts to carry on for several

months.

In his latter years Professor French
was seriously crippled with arthritis

so much so that he could walk only

with a cane and crutch, and yet this

man almost never missed a meet-

ing of the Publication Committee
and never stopped using his type-

writer. His conquest over his handi-

cap, his resourcefulness and his will

to work, made him outstanding in

any company and endeared him to

his many friends and associates.

The Journal will miss him terribly,

not only will his copy never be avail-

able again, but his advice, his com-

ments and his counsel are gone for-

ever. The profession has lost a great

man, the Journal a great contributor

and those on the staff who knew him
well, a great friend.

"I shall not look upon his like

again."

An obituary of Professor French

will be found on Page 942 of this

issue.

Early Engineering
In some way not known to the

present generation, the Engineering

Institute of Canada some time ago

carne into possession of two original

letters that are of considerable inter-

est to engineers and historians. One
is dated February 26, 1841, signed

by George Stephenson, and is ad-

dressed to T. Gooch, Esq. The other

is dated September 18, 1841, and

is signed by Robert Stephenson. It is

addressed to T. L. Gooch.

Here we have interesting and

early Communications from the man
who invented the steam locomotive

and from his son. From the context

of the letters it would appear that

Mr. Gooch had charge of the opera-

tions of the trains and their crews.

Our research in the Institute li-

brary has indicated that at the time

in question Mr. Gooch was joint prin-

cipal engineer for the construction

and operation of the Manchester and

Leeds Railway.

It is interesting to note that in

1841 speeds of 26 to 28 miles an

hour were not considered excessive.

It seems hard to realize that they

could have been running as high as

50 miles an hour, as complained of

by Mr. George Stephenson.

These valuable documents have

been in the Institutes possession for

some time, but unfortunately the In-

stitute has never developed any mu-

seum for such things or other means

of taking proper care of them and

for making them available to interest-

ed parties. Hence it was agreed at a

recent meeting of Council that in

appreciation of the hospitality extend-

ed by the Institution of Mechanical

Engineers to the president of the

Institute when he visited there in Oc-

tober of last year, these two letters

be presented to the Institution.

A Great Loss
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Recently word has been received

that the Council of the Institution of

Mechanical Engineers will be happy
to receive the letters which will be
added to their outstanding collection

of documents of ali kinds relating to

the two Stephensons, both pioneers

in the field of mechanical engineer-

ing.

The letters read as follows:

Tapton House
February 26, 1841

My Dear Sir:

—

I have drawn up a few
observations about the Tunnel.
Look it over and see if it will do
to be attached to your report.

Let Mr. Gile see it and if he can
put in any better words about
you let him interline it. I should
advise you to cause the Locomotive
Engineer to go slower, certainly

not exceeding 26 or 28 miles per
hour until the road gets Consolidated.
At the speed you are now running
you will destroy both rails and
engines. I believe I came along
the other day at the rate of 50
miles per hour.

I am, my dear sir,

Yours truly,

(Signed—G. W. STEPHENSON)
T. GOOCH, Esq.

Westminster
18 September 1841

Dear Sir:

You will oblige me by per-
mitting the Bearer, Mr. England,
to inspect the Locomotive depot
of the Manchester and Leeds
Railway.

Yours sincerely,

(Signed—ROBT. STEPHENSON)
T. L. GOOCH, Esq.

The Institution of Mechanical En-
gineers has, since receiving and
studying the original letters, referred
the following information to Head-
quarters, which will be of further
interest:

"Both these letters are, undoubt-
edly, addressed to T. L. Gooch, who
was a contemporary of the Stephen-
sons and is well known to us. Thom-
as Gooch, as he was known then,
was appointed chief draughtsman
under George Stephenson during the
construction of the Liverpool and
Manchester Railway. He became en-
gineer to the Bolton and Leigh, and
later to the Manchester and Leeds
Railway. He was brother to Sir Dan-
iel Gooch who became locomotive
superintendent of the Great Western
Railway, when he was only twenty-
one, at the commencement of that

line. Thomas Gooch made most of

the drawings during the construction

of the Liverpool and Manchester
Railway, and was secretary to Ste-

phenson.

"The address at the top of George's

letter is Tapton House, which was a

brick built mansion just outside Chest-

erfield where George Stephenson re-

sided from 1837 until his death.

This issue of the Journal has been
prepared by a new and different

printer, as some of you are now
aware if you noticed the announce-

ment in April "Month to Month". The
different format for some of the sec-

tion headings will also arouse sus-

picion that something queer has hap-

pened.

The change-over of printing es-

tablishment from Montreal to Toron-

to will obviously seem like a capital

idea to many Ontário readers, but
we hasten to assure you that neither

geography nor politics had anything

to do with it. Improved service and
a better price were the objectives

of the new contract.

It seems to some of us here in

the editorial department that it

should be a time for wiping clean

of slates, and rededication of pur-

"You may possibly be aware that

we have an excellent collection of

original letters of George Stephenson

housed in the Institution, most of

which were presented by one of our

past presidents, the late Colonel S.

John Thompson, and we are indeed

very happy to have these further ad-

ditions which you have so kindly

sent to us."

poses, with maybe a search for some
fresh ideas. But we must confess that

with the arrival of summer our

thoughts are liable to veer sharply

toward golf, fishing, and the washing
of new automobiles. This will never

do.

On the serious side, we can hope
that our new printing facilities will

give us scope to produce a still bet-

ter Journal. It should never remain
static for very long—except in pur-

pose. We will do our best, and mem-
bers can help. Another readership

survey will be launched in October.

If one of the cards comes to you

—

please complete it and mail it back.

But no one needs to wait for a sur-

vey card. Send us your suggestions

now, and complaints too if you wish.

These are life blood to a successful

publication, and the Institute would
never be satisfied with anything less.

Invitation to Banff

These Westerners came to
Montreal for the annual
meeting — the new councillor
for the Calgary Branch
W. A. Smith (left), and the
Calgary past-councillor

J. J. Hanna. They lost no
opportunity to boost the 1957
annual meeting at Banff,
June 12, 13, 14.

Here they are shown at the
Wednesday Iuncheon promising
a Western welcome.

What Do You Expect Now?
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THIRTY-FIVE YEARS AG©

Comment on the Journal of July, 1921

During World War I Canada went
into the production of ships in a rela-

tively large way for a country so

small in population and inexperienced

in ship building. Its success was a

little intoxicating and led a good

many Canadians to think that their

country was well on the way to re-

gaining the place among the mari-

time nations of the world that it had

held in the 50's, 60s and 70's of the

last century.

It was only natural, then, that the

two principal papers of the July,

1921, issue of the Journal should be
concerned with ship building. One,
by H. R. McClelland, A.M.E.I.C.,

dealt with the general design of

ships, the other, by T. C. Phillips,

M.E.I.C., with their propelling gear.

Either paper would bring home to

a 1956 reader how far we have come
in only thirty-five years and how un-

safe it is to venture on prophecy.

Mr. McClelland thought there

would be no more luxury liners, like

the Aquitania and the Imperator, for

one reason, because "the use of air-

craft may have developed to such
an extent that the thoughts of trans-

portation . . . then will be . . . (of)

hangars rather than . . . of wharves
and freight sheds." His speculation

as to transocean air travei carne true,

but he did not foresee that there

would still be a good many travel-

lers who would prefer the compara-
tive stability of a ship's deck to the

more skittery aircraft.

Mr. Phillips' paper traced the de-

velopment of marine propelling ma-
chinery from the slow speed, single

cylinder steam engine, operating at

3 or 4 p.s.i., and driving a pair of

clumsy paddle wheels, to the mod-
em steam turbine with geared or

electric drive. Incidentally, he noted
that John Molson's Accommodation
that made the trip between Mont-
real and Quebec in thirty-six hours,

was the second steam driven vessel

to be built in America; she had a

6 hp. engine.

The authors opinion of the diesel

engine was to the point. He thought
it would become a strong contender
of the steam turbine, because of the

small space it occupied and because
of its high efficiency. Even in 1921

there were upwards of sixty vessels

powered with diesels, one of which
had been operating successfully for

eight years.

Salaries Considered

The matter of salary scales for en-

gineers was very much alive in 1921;

it will never die. Not much had been

heard of it in the Journal for some
months, but this number published

a report by a committee of the Hali-

fax Branch which felt that its report

ought to receive careful considera-

tion by Council. It was a sensible

document. In essence it said that

no schedules, United States or Cana-

dian, so far suggested were good

enough to be adopted as official by

the Institute.

The branch committee thought

that there was too much variation

in the classifications; that most of

the schedules appeared to have

been made up to suit local condi-

tions; that there was not enough dif-

ferentiation between positions bear-

ing the same titles, but involving

quite different duties and responsi-

bilities; that there was generally little

or no recognition of executive abil-

ity; and that intangible qualifications,

like good judgment, personality and
leadership were often not considered

at ali.

These were ali important points,

but trying to include every one of

them in a sehedule might well have

led to the use of a sort of rating

system like that so dear to some per-

sonnel people—a hundred points for

ideal experience, another hundred

for perfect personality and so on

—

rank and salary to be determined

by the applicant's score on this basis.

This scheme never works too well,

except for preliminary purposes; the

final choice of any employee, cer-

tainly in the "top brass", is usually

based on reputation and all-around

fitness for the job, generally deter-

mined mostly from personal inter-

views.

The first annual meeting of the

new Cape Breton Branch, seven

months old, was held in Sydney on

May 26, 1921. The Institute's general

secretary made a special trip from

Montreal to attend and to talk to

the branch about Institute affairs in

general. He received a courteous

and attentive hearing, but the real

event of the day was the address of

the branch's own retiring chairman.

He bore an Irish name, which

probably accounted for some of the

wit of his remarks, but some must

also have come from his Nova Scotia

environment — the dry, somewhat

dour, matter of fact, inclined to be

skep tical atmosphere we have

learned to associate with the Mari-

timer. We need traits like these to

keep our national character in bal-

ance, to stir the self-contented peo-

ple of the central provinces out of

their complacency and to offset the

ebullience of the westerner.

Professional Recognition

The chairmans subject was the

perennial one, professional recogni-

tion for the engineer and why he

deserved it. His views were not so

different from those which had al-

ready been expressed by many
others, but his language was more

positive and direct.

"Up to a few years ago there were

only three professions . . . the doctor,

the preacher and the lawyer. The

doctor officiates at our entrance into

this . . . world, the parson (tries to)

to ensure our safe passage into the

next and the lawyer, having read of

the difficulties which a rich man
encounters in his efforts to attain the

celestial kingdom, does his best to

remove any surplus wealth which

we are in danger of accumulating . . .

"If the doctor mixes up the wrong

decoction . . . and your widow has

to cash in your life policy, the M.D.

is always there with . . . (an) ex-

cuse . . . When the jury decides

against you in a case you 'can't lose'

. . . the lawyer is there with his

story of miscarriage of justice . . .

and a bill . . . which would make a

plumber green with envy. If . . . you

find that your road across ... the

mapless land leads in a direction op-

posite to that which you intended

. . . you can't come back to argue

the case, (but) you may rest as-

sured that your spiritual adviser will

not accept any of the blame for your

misdirection.

"The fact is that the only certain

profession is that of the engineer. If

you build a bridge it must carry its

load, if you lay a pipe line it must

carry the water; . . . there is no

getting by—your work is there to

answer for itself. In the language of

the day you must 'deliver the goods'
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. . . The vvorld today is . . . looking

to the engineering profession to drag

it out of the chãos with which it is

threatened ... A devotion of our

best talents to the betterment of liv-

ing conditions alone will obviate this

and it is to the engineering profes-

sion that we must look for the solu-

tion of the questions which daily

present themselves."

The Aviation Writers Association

held their eighteenth annual meet-

ing at San Francisco from May 27
to June 3. There were about three

hundred including about twenty
from Canada. The locale was the

Mark Hopkins Hotel.

It is always surprising to find so

many women writers at these meet-
ings, and what is even more surpris-

ing is that there are about nine tiiou-

sand women who have been iicensed

as pilots in the United States. Prac-

tically ali the ladies attending this

conference were hcensed íliers, in-

cluding some from Canada. It was
an education to hear them discussing

a plane or a flight, with the assur-

ance and the vocabulary of the ex-

pert, which of course they are.

The new deadline for Journal copy
made necessary by the arrangement
with the new printer makes it impos-
sible to get a complete report

ready for the July issue. This then
is just an introduction with more to

follow in the August issue. It was a
most noteworthy meeting and it is

hoped that a more detailed account
will interest many readers.

When it comes to packing a pro-
gram, in ali probability the first prize

should go to the Aviation Writers'

Association. They surely set them-
selves a task that none but the hardy,
the enthusiastic and the dedicated
could follow. Starting with a recep-
tion on Sunday night, the program
plugged its way through a solid week
of papeis, speeches, plant visits, fly

pasts, demonstrations, breakfasts,

lunches and dinners, sufficient to

make a full agenda for at least three

conferences for any other organiza-
tion.

In looking back over those seven
hectic days it is difficult to straighten

out one's thinking, and to know
where and when certain newsworthy
events took place, in addition to

which it is difficult to determine
which items should be included in a

general statement and which should

Thoughts of this kind were no

doubt running in the minds of many
in 1921 and still are in 1956—but it

is seldom that anybody states them

so frankly and in such positive lan-

guage. Most of us keep them under

our hats for fear of stirring up a row,

something each succeeding genera-

tion seems more and more reluctant

to do. R. DeL.F.

be featured later. Perhaps some pat-

tern will emerge as we plough
through the releases and photograpns

that were issued in gigantic quantiues,

and the notes made in the enthu-

siasm of the moment which at this

later date seems to have lost some
of their meaning and significance.

The Aviation Writers' Association

annual meeting has many features

noc tound in ocner meetmgs. Une of

the most noteworthy is that, in this

instance at least, members were
flown "for free" ali the way to San
Francisco and back, seven plane-

loads of them. Another helpful fea-

ture is that ali meais—three a day
for six days—are "sponsored" by
various industries in the aviation

field. As if this were not enough,

other industries provide refreshments

before every lunch and every dinner

reminiscent of "Muriels Room" hos-

pitality at its best.

The program placed great empha-
sis on the armed services in the air.

Trips were taken to distant air fields

to see what the army could do, and
the navy, and of course the ah force.

Top officers addressed the group to

tell them not so much of their

achievements but of their hopes and
their problems (frequently politicai)

that faced them in the achievement
of these hopes.

It was surprising to the Canadians
to hear so much about the troubles,

the failures of top people at govern-

ment levei to see what should be
done for and between the services.

The comment was made frequently

by Canadians and Americans, too,

that if the administrative officials at

Washington were as sensitive as the

Minister of National Defence at Ot-

tawa proved to be at last year's

A.W.A. meeting in Toronto, ali three

services would be losing their sénior

officers. Nothing has happened yet

so apparently the Secretary of De-
fense can take it better than can the

Canadian minister.

The theme adopted by the U.S.

Air Force seems to be "Peace
through strength". Over and over
again A.W.A. members had it im-
pressed on them, that the great bases

they were visiting, the great fleets

they were seeing were there to de-

ter other nations from going to war,
and not to make war. One air base
had over the door to the main build-

ing "A decade of security thru global

air power 1946-1956".

Such a meeting surely brings home
to Canadians the extent of the avia-

tion and associated industries in the

United States—with dozens of com-
panies manufacturing ali or parts of

a plane, with three services requiring

planes and with each service requir-

ing a great variety of planes, the

scene is quite confusing. Add to this,

the constant change in basic require-

ment, the never-ending series of im-

provements and the increasing de-

mand for more and better planes,

and it is quickly evident that "con-

fusing" is a modest word for it.

Impressive Organization

The organization of the United
States forces was most impressive.

They are surely not playing with the

issues. They are well organized and
equipped, and operate from per-

manent bases that should be efficient

in their work and thoroughly accep-

table to the men who work there.

If Canadian service men could see

these working conditions they would
indeed be envious.

To a neighbor and an ally, it was
a comfort and satisfaction to see the

fine calibre of persons occupying the

sénior posts in ali three services.

From generais down they were an

intelligent-looking lot of men, with

uniforms of fine material and excel-

lent fit, and pressed up to the n'th

degree. It would seem that the Ca-

nadian forces could improve their

appearance a great deal by observ-

ing what has been done to the south

of us. What is more these U.S. of-

ficers not only looked like leaders

but they acted like them, and their

smart appearance was no small aid

in bringing this to pass.

It was disappointing to a writer

from a technical publication, to find

so much of the program given over

to the activities of the services.

However, there were some technical

papers given at breakfast, lunch or

dinner and there was the visit to the

Ames Aeronautical Laboratory of the

National Aeronautical Research Es-

tablishment at Moffett Field. These

ali merit some mention in later issues

of the Journal.

A.W.A. Meets Again
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ATLANTIC PROVINCES MEETING

OF PROFESSIONAL ENGINEERS

Sponsored by the Atlantic Provinces branches of the

Engineering Institute of Canada and the Associations

of Professional Engineers of Nova Scotia, Prince

Edward Island, Newfoundland and New Brunswick.

SEPTEMBER

5, 6, 7, 1956

The Álgonquin Hotel,

St. Andrews-By-The-Sea,

New Brunswick

THE PROGRAM

WEDNESDAY, SEPTEMBER 5

2.00 P.M. Meeting of Council

5.00 P.M. Informal dinner

THURSDAY, SEPTEMBER 6

10.00 A.M. Professional Sessions:

"High Voltage D-C Transmission"

E. V. Leipoldt, Vice-President, Shawinigan Engineer-

ing Limited.

"Sub-surface Foundation Exploration by the Seismic

Method"

Emery Holzl, Chief Engineer, S.E.M. Prospecting

Limited.

12.30 P.M. Opening Luncheon

2.00 P.M. Cruise on M.V. "Grand Manan" through pro-

posed Passamaquoddy power project area.

7.30 P.M. Banquet

Speaker: Brian M. Colquhoun, Engineering Adviser to

the International Bank for Beconstruction and De-
velopment.

FRIDAY, SEPTEMBER 7

10.00 A.M. Professional Sessions:

"Becently Developed Metallurgical Techniques as

Applied to New Brunswick Minerais"

Dr. Marvin Udy, Consulting Engineer.

"Utilization of Nuclear Fuels for Power Production"

Dr. A. J. Mooradian, Superintendent of Engineering

and Development, Atomic Energy of Canada.

1.00 P. M. Luncheon

Speakers: Mrs. T. P. Lusby, "The Bole of the

Engineers Wife".

2.30 P.M. Golf Tournament

7.30 P.M. Banquet

Speaker: Bt. Hon. C. D. Howe, Minister of Trade

and Commerce of Canada. "The Professional Engin-

eer and Expanding Economy".

10.30 P.M. Grand Ball.

SATURDAY, SEPTEMBER 8

9.30 A.M. Breakfast

TRANSPORTATION

Special 21-day return tickets are available from
local agents. Delegates are encouraged to inquire at

local CP. agencies about the S.S. "Princess Helene".

HOTEL

The entire hotel is reserved, at rates of $12.00 and

$14.00.

Reservations should be requested from:

J. B. Eldridge, M.E.I.C.,

P.O. Box 38, Saint John, N.B.
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Mass Transportation in Cities

On 25th May the annual meefing
proceedings included a panei discus-

sion on traffic problems. A similar

panei had proved highly successful

the previous year; this year's discus-

sion was a further development of

tbe theme, and a most interesting

one.

Chairman of the panei was George
S. Mooney, director of the St. Law-
rence Municipal Bureau, Montreal,

and the panei members were: Col.

H. S. Bingham, M.E.I.C., (retd.) late

administrator, Board of Transporta-

tion, New York City; C. E. Cam-
peau, M.E.I.C., City Planning Direc-

tor, Montreal; W. E. P. Duncan,
M.E.I.C., general manager, Toronto
Transportation Commission; Arthur
Duperron, M.E.I.C., chairman and
general manager, Montreal Trans-

portation Commission.
Mr. Duperron opened the discussion

by stating City transportation gener-

ally had more than doubled over the

last decade. He pointed out that

Montreals street traffic was almost

paralyzed today, with speeds no bet-

ter than fifty years ago. Montreal's

938

population, he predicted, would dou-

ble by 1981, while the number of

vehicles using city streets would
quadruple. The only solution lay in

utilization of high speed mass transit,

with free car parles at City ap-

proaches. Many more would use pub-
lic transportation if faster service

could be provided. Meantime buses

would entirely replace trams within

the next 5 years.

Mr. Campeau, explaining modern
trends in City Transportation, said

60 per cent or more of those going

Those who attended the júnior

panei discussion (some sixty mem-
bers and visitors) obviously took a

considerable interest in the subject

"What can a young engineer do in

developing professionallv?", to judge

from the lively open discussion and
the many questions asked from the

floor.

Co-chairmen of the panei were

to work daily rely on public tran-

sit, and this would be the case for

the foreseeable future. Every device

had to be used, he said, in order to

save the centre áreas of our cities.

Only oommunity planners had the

means to co-ordinate the use of high-

ways, expressways and city transit

services. It was only common sense

to make fullest use of the investment

in transit services already provided.

Mr. Duncan emphasized that modern
cities need every means of transpor-

tation, used at the right time and
place. Buses oceupy only a tenth of

street space per passenger as do
(Continued on page 991)

N. J. Viehmann, A.M. ASME, Jones
and Lamson Machine Company,
Springfield, Vt., and G. L. MacLean,
Jr. E.I.C., Geocon Limited, Montreal.

The members of the panei were:

R. W. Honebrink, General Electric

Company, Schenectadv, N.Y.; W. R.

Thompson, A.M. ASME, United En-
gineers and Constructors, Inc., Phila-

delphia;
J.

F. Harris, M.E.I.C., Con-

sulting engineer, Toronto; and Guv
Savard, M.E.I.C., Canadian Liquid
Air Company, Montreal.

Each of the panei members spoke

of his experience in the field of pro-

fessional development, and enlarged

on the subject during subsequent

discussion. Many contributions to the

proceedings were made bv members
of the audience, who expressed their

views and particular interest. No-
tably, Colonel L. F. Grant, the E.I.C.

field secretarv, outlined the profes-

sional development courses earried

out bv the various Branches.

Altogether this was a stimulating

and valuable evening session, and

a more detailed account of the pro-

ceedings will be published in a later

issue of the Journal.

THE ENGIN EERING JOURNAL—JULY, 1956

The Júnior Panei Discussion

Seen during the júnior panei discussion are (from left): Guy Savard, M.E.I.C.;

J. F. Harris, M.E.I.C.; G. L. MacLean, Jr. E.I.C, co-chairman; N. J. Viehmann,
A.M. ASME, co-chairman; W. R. Thompson. A. M. ASME; and H. W. Honebrink.



Events at the Annual Meeting
On these pages are further reports and scenes from the Annual Meeting.

The Annual Banquet
Top picture, from left: C. G. Kingsmill, m.e.i.c, chairman, Annual Meeting Committee; E. D. Brown, m.e.i.c, president,

Mining Society of Nova Scotia; J. Hoogstraten, m.e.i.c, president, Association of Professional Engineers of Manitoba; Mrs.
Olive S. Morrison; Georges Demers, m.e.i.c, president, Dominion Council of Professional Engineers; Mrs. H. G. Burchell;
Colonel E. H. Webb, Canadian Army; Madame Leo Roy; A. J. C. Paine, m.e.i.c, president, Royai Architectural Institute

of Canada; Mrs. E. D. Gray-Donald; Wing-Commander R. R. Hilton, Royai Canadian Air Force; Mrs. A. Turner Bone; J. G.
Chenevert, m.e.i.c, president, Association of Consulting Engineers of Canada.

Mrs. O. B. Thornton; V. A. McKillop, m.e.i.c, president-elect, the Engineering Institute of Canada; Mrs. G. Ross Lord; J. A.

McCrory, Hon. Member and past-vice-president, e.i.c; Mrs. H. W. McKiel; Francis W. Gray, Hon. Member and past

councillor, e.i.c; Mrs. Thorndike Saville; M. D. Hooven, president, American Institute of Electrical Engineers, Mem. asme;
Msgr. I. Lussier, rector, University of Montreal; Lady Nelson; Joseph W. Barker, president, American Society of Mechan-
ical Engineers; Dr. David L. Thomson, vice-principal, McGill University; R. E. Heartz, m.e.i.c, Hon. Mem. asme, the
President.

Sir George H. Nelson, president, Institution of Electrical Engineers; Mrs. R. E. Heartz; Dr. F. Cyril James, principal and
vice-chancellor, McGill University; Mrs. V. A. McKillop; Dr. Thorndike Saville, president, Engineer's Council for Profes-

sional Development; H. Dolisie, Société des Ingénieurs Civils de France; A. R. Decary, past-president and hon. m.e.i.c;
Madame Georges Demers; H. W. McKiel, past-president and hon. m.e.i.c; Mrs. J. Hoogstraten; C. E. Davies, hon. m.e.i.c,
secretary, asme; Mrs. Joseph W. Barker; R. Gaudry, president, Chemical Institute of Canada; Mrs. A. J. C. Paine.

Bottom picture, from left: O. B. Thomton, chairman, Executive Council, Canadian Chamber of Commerce; Mrs. E. D.
Brown; J. S. Cameron, m.e.i.c, president, Canadian Standards Association; Madame J. G. Chenevert; A. Turner Bone,
m.e.i.c, president, Canadian Construction Association; Capt. H. G. Burchell, m.e.i.c, Royai Canadian Navy; Mrs. C. G.
Kingsmill; G. Ross Lord, m.e.i.c, chairman, Ontário Section ASME, past-president, Association of Professional Engineers of
Ontário; Mrs. R. Gaudry; Leo Roy, m.e.i.c, president, Corporation of Professional Engineers of Quebec; Mrs. E. H.
Webb; E. D. Gray-Donald, m.e.i.c, chairman, Montreal Branch, e.i.c
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The ASME Luncheon
At a luncheon held during the Annual Meeting under the auspices of the American
Society of Mechanical Engineers, many members heard a vigorous address by
ASME president Dr. J. W. Barker. Seen here are the guests at the head table.

Above, from upper left: G. M. Dick, vice-president-elect, e.i.c, Mem. asme,- M. A.
Montgomery, vice-president, e.i.c.,- C. W. Parsons, m.e.i.c, Mem. asme,- J. O.
Martineau, vice-president, e.i.c.,- R. L. Dunsmore, vice-president, e.i.c.,- W. H.
Byrne, vice-president, asme,- General the Hon. A. G. L. McNaughton, m.e.i.c,
Hon. Mem. asme,- V. A. McKillop, president-elect, e.i.c.,- Dean Thomdike Saville,

president, Engineer's Council for Professional Development; Sir George Nelson;

J. W. Barker, president, asme.

Below, from upper left: R. E. Heartz, president, e.i.c, Hon. Mem. asme,- M. D.
Hooven, president, American Institute of Electrical Engineers, Mem. asme,- Dr.
Lillian M. Gilbreth, Hon. m.e.i.c, Hon. Mem. asme,- Professor A. G. Christie,

m.e.i.c, Hon. Mem. asme,- Dr. D. F. Galloway; Dr. W. G. Van Note, Mem. asme,-
T. H. Wickenden, Mem. asme; H. R. Sills, vice-president-elect, E.i.c; B. G.
Bailarei, vice-pres., e.i.c; W. K. Brasher, secretary, Institution of Electrical Engineers.

In the chair at the luncheon was G.

Ross Lord, m.e.i.c, chairman of the

Ontário Section, ASME.
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NEWS OF THE

Associations and Corporation
Information received through co-operation of the provincial organizations.

DOMINION COUNCIL

National Office for Dominion Council

A national office is to be established

in Ottawa by the 30,000-member Do-
minion Council of Professional Engi-

neers, it was announced at the annual

meeting of the Council held at Saskatoon

last week.

Durnin Elected President

The new president of the Council,

which represents the 11 provincial en-

gineering associations, including the

Yukon, is E. J. Durnin, of Regina. He
succeeds Georges P. Demers, of Quebec
City. Other members of the CounciFs
executive are: C. N. Murray, Sydney,

N.S., vice president; Prof. W. O. Rich-

mond, Vancouver, executive member;
and J. Murray Muir, Toronto, secretary-

treasurer.

Confederation Discussed

The meeting saw the circulation of a
brief to ali councils on the plan for unity

which would provide a confederation of

ali engineering bodies in Canada. After

consideration by them, the brief will be
studied by the Dominion CounciTs spe-

cial committee on unity for further ac-

tion.

Other matters discussed at the three-

day meeting included; consideration by
each of the provincial associations of
changes in their respective legislation;

and the existing federal legislation gov-

E. J. Durnin, M.E.I.C.
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erning the free entry into Canada of

engineering plans from other countries.

Yukon Joins Council

Newest member of the Dominion
Council is the Association of Professional

Engineers of the Yukon Territory which
was represented at the meeting by Lieut-

Col. M. C. Sutherland-Brown, White-

horse, provisional vice-president.

Also attending as observers were of-

ficials of the two U.S. engineering bodies;

L. R. Durkee, Seattle, Wash., vice-pres.,

National Society of Professional Engi-

neers, and Bruce Williams, Joplin, Mis-

souri, president of the National Council
of State Boards of Engineering Examin-
ers. Representatives of other technical so-

cieties in Canada were in attendance, in-

cluding G. A. Blackburn, of Ottawa, who
represented the Civil Service Commis-
sion.

It was announced that the 1957 meet-
ing of the Dominion Council would be
held in Nova Scotia. Actual meeting
place will be announced at a later date.

QUEBEC

Pierre Bournival, M.E.I.C.

Secretary-general of the Corporation of

Professional Engineers of Quebec is

Pierre Bournival, a Lavai University grad-

uate in geological engineering, class of

1948. The appointment was made early

this year.

He joined the Quebec Roads Depart-

ment shortly after graduation, working
first as a soils engineer. In 1949 he head-

ed a land surveying party on the map-
ping of rivers and lakes for the depart-

ment.

Later in 1949 he accepted the ap-

pointment of assistant registrar of the

Corporation of Professional Engineers of

Quebec. He has since served as registrar

and assistant general secretary.

He is a native of Shawinigan Falis,

Que-

Results of the December, 1955
Salary Survey

In accordance with a practice estab-

lished some years back, at the Corpora-

tion, a salary questionnaire was sent out

to the membership in early January. Sur-

vey fornis were forwarded to approximat-

ely 5,700 members and of this number
2,230 completed and returned their

forms, thus providing the Remuneration
Committee with a fair cross-section of

the salary conditions prevailing as of De-

Pierre Bournival, M.E.I.C.

cember 1, 1955. The response indicated

above represents 39% of the membership
which is somewhat better than the 29%
return achieved in 1953 but still below
the 50% high recorded the year before.

The three charts which were printed

in the March 1955 issue of the Bulletin

have been reconstructed using the new
salary survey figures; the results are

presented herewith.

Although the curves are self-explan-

atory, some of their features are worth
commenting upon:

1 ) Generally, engineers' salaries have

been subjected to an upward pressure. It

can be seen, for instance, that 50% of

the members who responded were earn-

ing more than $6,700 per year as com-
pared with $6,400 in 1954. As to the

current year's graduates, their median in-

come was $4,100 which compares with

$3,900 in 1954.

2) This year again, the survey shows
that administrative positions top the
salary scale with supervisory functions

and non-supervisory work following be-

hind.

A complete tabulation of the results

of the December 1955 survey will be
made available upon request.

Abstracted from the Bulletin of the

Cornoration, June 1956.
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OBITUARIES
The sympathy of the Institute is extended to the relatives

of those ivhose passing is recorded here.

ONTÁRIO
Rússia's Bid

Much has been written regarding the

educational program now being carried

out in Rússia to train engineers, scien-

tists and technical workers. Some arrest-

ing facts and impressions of a well known
Canadian industrialist, James S. Duncan,

C.M.G., are presented in this issue. They
are based on a recent and extensive tour

of Rússia and provide food for serious

thought by the peoples of the Western
World.

Western Appraisal

Western appraisal of Russian engineers

and scientists of some twenty years ago
was not very high. Today's reports sug-

gest that the older ideas must be re-

vised for it is evident that by 1955 the

progress of technical education has left

the entire Western world lagging behind.

Mr. Duncan has emphasized the possible

Western error of regarding the lower
standards of living of the Russian people
as signs of backwardness, and of the
proneness to underestimate the power,
drive and vitality of the U.S.S.R. He
also underlines the real danger in cold

war which springs not only from Russian
Communism but from the ambitious, re-

lentless, uncompromising and expansional

policy of Russia's State Capitalism and
a totalitarian government.

Discipline in Education
With the Russian education system

we must remember that several genera-
tions have been brought up to accept the

doctrine that the Russian leaders know
best and that such is their sense of disci-

pline that the policies of the leaders are

accepted without question.

Little Ivan's dream to become a sec-

ond Shostakovitch has nothing to do with
his future. The powers that be will tell

him what he has to do and, depending
on his abilities he may become an en-
gineer, a scientist, a technician or one
of the many skilled laborers. Starting at

the age of seven he goes to school, six

days a week, and many more weeks in

the year than his Canadian fellow being.
He'll study mathematics, physics and
chemistry whether he likes or not and
when and if he is allowed to complete
his higher education he will go to work
where he is told.

Expansionist Dreams of Progress
We have had a number of years to

consider the expansionist dreams of the
U.S.S.R. and to witness the progress.

We are becoming alarmingly aware of
the part education is playing in this plan
and are able to compare the Russian
education system with others. We are
fairly well convinced that we must not
let down our own guard and must con-
tinue to match Russia's growing industrial

and military strength with our own. We
realize that much of our own well-being
is dependant upon markets abroad and
that the shadow of a determined compe-
tition is not imaginary. With ali this be-
fore us it also might be wise to remember
that it is much later than we thought.

Abstracted from The Professional En-
gineer, May, 1956.

Roger DeLand French, m.e.i.c, retired

professor of engineering at McGill Uni-

versity, died in Montreal on May 23,

1956.

Bom at North Brookfield, Mass., on
August 20, 1885, he was educated at

Worcester Polytechnic Institute, earning

a B.Sc. degree in 1905, and three years

later the degree of civil engineer. After

graduation he was for a time located

in Louisville, Kentucky, where he was
employed by the Commissioners of Sew-
erage, and later by the National Concrete

Construction Company of that city.

Established in Canada in 1911, he be-

came the principal assistant engineer with

R. S. and W. S. Lea, consulting engi-

neers of Montreal, and did work on
water supply, sewage disposal, and vari-

ous municipal projects for Montreal, Ot-

tawa, Quebec, and other large cities.

In 1917 he transferred his services to

the consulting engineering firm of Arthur

Surveyer and Company of Montreal,

and continued this association for three

years. Since his arrival in Canada he
had carried on, with his other duties, as

a lecturer on highway and municipal en-

gineering at McGill. He was made pro-

fessor in 1920. At that time he was also

awarded the Gzowski Medal by the En-
gineering Institute for a paper on the

design and construction of reinforced

concrete covered reservoirs. He was
awarded the King's Jubilee Medal
in 1935.

Serving on the Lignite Board created

by the Dominion government, Professor

French was instrumental in devising

methods of increasing the availability of

Saskatchewan's low-grade coals as a do-

mestic fuel. For three years he was a

member of the Committee on the Fire

Resistance of Roofing Materials of the
Dominion Fire Prevention Association.

For some time he was a member of the

Metropolitan Town Planning Board of

R. DeL. French, M.E.I.C.

Montreal, and during World War II be-

came a member of the Advisory Board

Wartime Bureau of Technical Personnel.

At McGill University he held the du-

ties of chairman of the engineering facul-

ty's highway and municipal engineering

section, and was secretary of the faculty

for over twenty years. He was one of

the eight members of the university's

placement board. He retired from the

university in 1951.

In addition to his many accomplish-

ments Professor French was the author

of numerous technical articles, and his

facility with the written language was
regularly called upon to provide some
of the best material for the pages of

this Journal.

A member of the American Society of

Civil Engineers, he also belonged to the

Canadian Institute on Sewage and Sani-

tation.

His greatest hobby was stamps —
postage and revenue. It is stated that

his collection of Canadian revenue

stamps is the finest in existence. Not

only was he among the foremost collec-

tors of stamps but he was an expert

consulted frequently by other collectors,

estates and universities.

Professor French joined the Institute

in 1913, as an Associate Member, be-

came a Member in 1918, and was elect-

ed to Life Membership in 1948.

Major James Henry Brace, m.e.i.c,

president of Fraser-Brace Engineering

Company Limited, Montreal, died on
April 10, 1956, in Westmount, Que.

He was bom in 1870 at Sheridan.

N.Y., near Buffalo, but the family later

settled in Lone Rock, near Madison, Wis-

consin. He attended the University of

Wisconsin and graduated in civil engi-

neering, in 1892.

Major James H Brace, M.E.I.C.
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For eleven years after graduation,

Major Brace was mainly engaged in work

on waterways and power schemes in the

Great Lakes and upper St. Lawrence

River áreas. This work included projects

for the Chicago Drainage Canal Author-

ity; Chicago Park Commission; United

States Board of Engineers on Deep Wa-
terway; New York State Barge Canal

Authority; and Michigan-Lake Superior

Power Company, Sault Ste. Marie, Mich-

igan. During these years, he worked on

surveys, estimates, designs and construc-

tion projects for water supply and other

municipal services, hydro-electric power

developments and a deep waterway can-

al from the Great Lakes to the Atlantic

Ocean.

Proceeding to New York City in 1903,

he became assistant to Mr. Alfred Noble,

who was die consulting engineer on the

construction of the Pennsylvania railroad

tunnels under the East River into Penn-

sylvania Station. On this project he was
associated with Mr. Charles E. Fraser,

and in 1908 they formed a partnership

founding the construction firm of Fraser,

Brace and Company. Three years later

a third associate, Mr. George C. Clarke,

joined as a partner in the company.

This was the commencement of a half-

century of activity during which Major

Brace, as vice-president, directed the

construction activities of Fraser-Brace

companies in both Canada and the Unit-

ed States. In this capacity, he was re-

sponsible for the construction of many
important hydro-electric power develop-

ments and extensive industrial projects.

The hydro-electric developments con-

structed by Fraser-Brace under Major
Brace's direction have a total installed

capacity of over 2,000,000 h.p., which is

approximately one-eighth of the total

hydro-electric power developed in Can-
ada up to 1954.

In addition to these electric projects

Major Brace directed the construction of

some of the largest chemical and metal-

lurgical plants built in Canada. Some of

these are as follows: more than fifty proj-

ects for the International Nickel Com-
pany of Canada Limited, in the Sudbury
area of Ontário, numerous chemical and
explosive plants for Canadian Industries

Limited and the Du Pont Company of

Canada Limited, for the manufacture of

diversified chemicals and chemical prod-
ucts.

During the first and second world wars,

Major Brace contributed ali his time and
energy to wartime projects. He super-
vised the construction of the Cedar Ra-
pids power development for the Mont-
real Light, Heat and Power Company,
from 1913 to 1917, and was instrumental
in pushing through to completion this

pioneer of Quebec's hydro-electric power
industrv in time to furnish the required
Dower for a substantial portion of Que-
bec's industrial contribution to World
War I.

In 1917 he joined the United States
Army as a Major in the U.S. Engineers
Corps. 4th Batt, 22nd Engineers, and
served with them in France.

In World War II, at the age of seventy-

five, Major Brace carne out of semi-re-

tirement and contributed unsparingly of

his time and energy to supervise in both
Canada and the United States many
large construction projects having a total

value of more than a half-billion dollars.

In the United States the projects su-

pervised at diis time by Major Brace,

comprised many large ordnance works
for the U.S. Government.

In Canada, during the same war per-

iod, Major Brace further extended him-
self to supervise the construction of some
of Canada's largest ordnance plants for

Defence Industries Limited—a wartime
subsidiary of Canadian Industries Limit-

ed, including T-N-T cordite plant at No-
bel, Ontário; a Cordite plant at Trans-

cona, Man.; Hexachlorethane and P.D.X.
plants at Shawinigan Falis, Que., and the

first Canadian Atomic Energy plant at

Chalk River, Ont.

In addition, under his general super-

vision, Fraser-Brace constructed several

aluminum pot lines for the Aluminum
Company of Canada at Shawinigan
Falis, La Tuque and Arvida, Quebec, at

a time when the production of aluminum
had top priority on the allied wartime
production program.

Another World War II project of con-

siderable magnitude was United Ship-

yards Limited, where, in association with
the late W. F. Angus, then president of

Dominion Bridge Company Limited, Ma-
jor Brace, as vice-president of United
Shipyards Limited, headed up a wartime
joint venture which constructed and oper-

ated at Montreal, one of the largest

shipyards in Canada.
Following the retirement of Mr. Fra-

ser, Major Brace was elected to the pres-

idency of Fraser-Brace in 1946 and guid-

ed the affairs of the company during
the following eight years.

He was a member of the Corporation

of Professional Engineers of the Province
of Quebec; A Life Meraber of the Ameri-
can Society of Civil Engineers of New
York, and of the Western Society of Civil

Engineers of Chicago.

Major Brace joined the Institute in

1916 as a member, and was elected to

Life Membership in 1947.

Robert Wilson, m.e.i.c., general manag-
er of the telephone contract division of

the Northern Electric Company Limited,
Montreal, since 1953, died on April 12,

1956.

Mr. Wilson was bom in Clydebank,
Scotland, on September 12, 1897. He
attended Clydebank High School and
Technical School and on graduation from
the latter in 1915, joined the British

Army, serving in France and Belgium.
He was awarded the Distinguished Con-
duct Medal. After the war, in 1919, he
enrolled at the Royai Technical Col-
lege, Glasgow, as a student of engineer-
ing.

At the conclusion of his studies, in

1922, he moved to Canada. The
following year he was taken on the staff

of the Northern Electric Company Lim-
ited in the capacity of equipment

draughtsman. Other positions held, over

the years, were dial equipment engineer

and supervisor, manual and toll equip-

ment engineer, assistant chief equipment
engineer, telephone engineer, chief en-

gineer, installation superintendent, man-
ager of engineering and installation, and
acting sales manager of the company's
Communications equipment division. In

1952 he was named to the post of as-

sistant manager of the telephone con-

tract division.

Robert Wilson, M.E.I.C.

Mr. Wilson was a member of the
Corporation of Professional Engineers of

the Province of Quebec. He joined the
Institute in 1943 as a Member.

George Skiffington Grimmer, .m.e.i.c, of

Chamcook, N.B., died in St. Stephen,
N.B., on April 30, 1956.

Mr. Grimmer was born in St. Andrews,
N.B., on Sept. 17, 1887. He attended
St. Andrews Grammar School, and then
studied at the University of New Bruns-
wick, gaining degrees in 1910 and 1911,
in both forestry and civil engineering.
He won the City of Fredericton Gold
Medal in these subjects.

Following a varied career in engineer-
ing, his first professional appointment was
that of resident engineer in charge of
construction, in 1911, with the Canadian
Sardine Company in Chamcook. He was
engaged in survey work between New
Brunswick and Quebec in 1912. Later,
in 1914 he decided to go into private
practice as a land surveyor. Within the
next few years he was concerned with
the development of two large eastern
plants. In 1918 he moved to the United
States and until 1926, was responsible
for a great deal of construction work in

the city of New York. Appointed presi-

dent of the Bachman-Veghte Company,
fuel and building materiais suppliers, the
Fuel Oil and Supply Company and the
Elizabeth, New Jersey coal exchange, he
remained in the United States until 1953.

It was at this time that he returned to
Canada to take up residence at Cham-
cook, for many years his summer home.

Mr. Grimmer was elected a Member
of the Institute in February of this year.
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Institute Honours

and Awards

Presented at the Seventieth

Annual General Meeting

President R. E. Heartz makes awards to J. A. McCrory and A. R. Decai

HONORARY MEMRERSHIPS
Five honorary memberships were

awarded this year to distinguished mem-
bers of the profession: Clarence Eben-
ézer Davies, m.e., d.eng., secretary, The
American Society of Mechanical Engi-

neers, New York; Albert R. Decary,
m.b.e., d.sc, formerly superintending

engineer, Province of Quebec, Depart-
ment of Public Works, Quebec; Francis
William Gray, ll.d., formerly assistant

general manager, Dominion Steel and
Coal Corporation, Victoria; James Alex-

ander McCrory, b.sc. (mechanical engi-

neering), d.sc, engineering consultant,

Shawinigan Engineering Company,
Montreal; Harold Wilson McKiel, B.Sc.,

ll.d., vice-president, Mount Allison Uni-

versity, Sackville. Citations accompany-
ing the awards were as foliows.

Clarence Ebenézer Davies, hon.m.e.i.c.

Clarence Ebenézer Davies was born
in Utica, N.Y., and graduated from the

Rensselaer Polytechnic Institute with the

degree of Mechanical Engineer in 1914.

Following graduation he entered the

production department of the Smith Pre-
mier Works of the Remington Typewrit-
er Company in Syracuse, N.Y. In 1917
he became an assistant production su-

perintendent at the Frankford Arsenal
of the United States Army and a year
later was promoted to superintendent of
its fuse shop. At the conclusion of the
first world war Dr. Davies returned to

the Remington Typewriter Company and
shortly after became production super-
intendent at their Syracuse Works.

In 1920 he joined the staff of the
American Society of Mechanical Engi-
neers as associate editor. He has re-

mained with that great organization ever
since and has been its executive officer

since 1931.

When the United States entered the
second World War, he was called to

the post of chief of the Control Division
in the office of the Chief of Ordnance
of the War Department in Washington,
with a rank of colonel. For these services

he was awarded the United States Le-
gion of Merit.

Colonel Davies was one of the organiz-

ers and the first secretary of the Engi-
neers' Council for Professional Develop-
ment, of which our own Colonel L. F.

Grant has been president for the past

three years. For two years he was presi-

dent of the Newcomen Society of Eng-
land, the first and only person outside of

England to hold this office.

He joined the Engineering Institute of

Canada as a member in 1937, and is,

as well, a fellow of his own society and
of the American Association for the Ad-
vancement of Science, a member of the
Institution of Mechanical Engineers, of

the Society of Automotive Engineers, of
the American Management Association,

and a number if other organizations.

Colonel Davies was awarded honorary
doctor of engineering degrees by Clark-

son Institute of Technology in 1948 and
by Drexel Institute of Technology in

1950.

Probably no other American engineer
in our generation has done more to pro-

mote mutual understanding and practical

working relationships among the engi-

neering societies of the Western World,
and particularly between The Engineer-
ing Institute of Canada and The Ameri-
can Society of Mechanical Engineers.
The characteristics that have made

Clarence Davies a great secretary and
a great servant of our profession are ima-
gination, vision, perception, dynamic and
persuasive leadership and the ability to

plan and carry out great projects. He
is a great secretary, a great friend and
a great man.

Albert R. Decary, hon.m.e.i.c.

Albert R. Decary was born in Mont-
real, in eighteen hundred and seventy-
five. He received his education at St.

Mary's College in Montreal and at the
Ecole Polytechnique in Montreal. He
was with the Department of Public
Works of Canada on hydrographic work
on the St. Lawrence River, between
Kingston and Quebec, from 1900 to

1905. At that date, he was appointed
district engineer at Quebec, which office

he held until 1913, when he became su-

perintending engineer, having jurisdiction

over the Province of Quebec.

He was intimately connected with ali

the important river and harbour works
made by the Dominion Government since

1900, including the Champlain dry dock
at Quebec, and the new Esquimalt dry

dock in British Columbia; in connection

with this latter undertaking, he was chair-

man of the board of engineers specially

entrusted with the design and prepara-

tion of plans.

Dr. Decary joined The Engineering

Institute of Canada in 1900. He was a

councillor from 1914 to 1924, when he
became vice-president. In 1925 he was
elected president of the Institute.

When the Quebec Branch of the In-

stitute was formed in 1907, Dr. Decary
was among its principal promoters; he
was a charter member and a member of

the first executive committee, an officer

of which he has remained ever since.

He was chairman of the branch for eight

years; in 1913 and from 1919 to 1925.

Upon retiring from the chairmanship, the

Quebec members made him their hon-
orary chairman for life.

He was largely responsible for the es-

tablishing of the Corporation of Profes-

sional Engineers of Quebec. He was
elected the first president in 1920, which
office he held until 1938.

Dr. Decary is also a member of the

Province of Quebec Association of Archi-

tects, a fellow of the Royai Architectural

Institute of Canada, and holds member-
ship in the Quebec Board of Trade, the

Permanent International Association of

Navigation Congresses, the Canadian In-

stitute, the Quebec Geographic Society,

the Canadian Forestry Association, the

Canadian Club, the Quebec Garrison

Club, the Engineers' Club of Montreal,

the Quebec Golf Club, the Royai St.

Lawrence Yacht Club of Montreal, the

Quebec Yacht Club, the Cercle Univer-

sitaire Lavai and the Cercle Universi-

taire Montreal.

In 1927 he was given the honorary

degree of doctor of applied science by
the University of Montreal and in 1949
the same degree from Lavai University.

He was made a Member of the Order
of the British Empire in 1943.
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Francis William Gray, hon.m.e.i.c.

Francis William Gray was bom in

Yorkshire, England, and graduated from

Sheffield University in 1899. He carne

to Canada in 1904, to work with our

own past president, George Herrick Dug-
gan. His professional and business life

was spent entirely in the Cape Breton

area with the Dominion Steel and Coal

Company and its various affiliated en-

terprises. In 1928 he became assistant

general manager of Dosco, a position

which he held until his retirement in

1945. In some way or other during these

busy years he managed to fill the posts

of editor of the Canadian Mining Journal

and Iron and Steel of Canada from 1919

to 1921. Like so many other wise men
from the east, after retirement he moved
to Canada's garden spot of Victoria, Brit-

ish Columbia.

Dr. Gray was an outstanding authority

on mining coal under the sea. He intro-

duced oxygen breathing apparatus for

fire fighting in coal mines in Canada,

and has served as consultant in both

technical and labour boards in the West.

Dr. Gray has been active in several

engineering organizations including the

Engineering Institute of Canada. He has

been president of the Canadian Institute

of Mining and Metallurgy, and the Min-
ing Society of Nova Scotia, and is an
honorary member of the Association of

Professional Engineers of Nova Scotia.

He has been a member of the Institution

of Mining Engineers of Great Britain for

fifty-two years.

His character and achievements have
been recognized formally by several or-

ganizations. Dalhousie University award-
ed him the honorary degree of doctor of

laws, the Canadian Institute of Mining
and Metallurgy their Barlow Medal and
the Engineering Institute of Canada their

Leonard Medal in 1923, and their Julian

C. Smith Medal in 1940.

He joined the Engineering Institute of

Canada in 1921 and served as councillor

in 1942.

Dr. Gray is one of those rarer types,

who successfully and respectfully live a
double life. Ali through his workaday
life he has been a patron and a producer
in the field of the arts. He is distin-

guished as a painter, a sculptor and an
author in both prose and verse.

He is the sort of fully developed man
who so many people bemoan does not
exist. He gives the lie to those unin-
formed and prejudiced persons who say
the engineer has no culture.

We are grateful to him for this service

to our profession. He is an ornament to

our calling.

fames Alexander McCrory, hon.m.e.i.c.

James Alexander McCrory was born
in Pittsburgh, Pa., and graduated from
Pennsylvania State College in 1907 with
a B.Sc. degree in mechanical engineering.

He carne to Canada in 1910, joining

the staff of the Shawinigan Water and
Power Company as an assistant engineer.
When the Shawinigan Engineering Com-
also devoted considerable time to pro-

F. W. Gray

pany was formed in 1918, he was ap-

pointed office engineer, in which capa-

city he served until 1935, when he was

made vice-president and chief engineer.

He became president of the company in

1949 and chairman of the board of di-

rectors in 1951, continuing in the latter

post until 1953, after which he served

as engineering consultant until 1955,

when he retired.

Mr. McCrory is probably best known
for his contribution to the development

of the great power resources of the St.

Maurice River. In recognition of these

services he was awarded the Julian C.

Smith Medal of the Institute in 1950 and
the honorary degree of doctor of science

by McGill University.

Joining the Engineering Institute of

Canada in 1921, Doctor McCrory served

it for many years. He was chairman of

the Montreal Branch in 1929 and a mem-
ber of Council from 1930 to 1935. In

1937-1938 he was vice-president and
chairman of the finance committee.

Doctor McCrory was president of the

Corporation of Professional Engineers of

the Province of Quebec in 1942.

Dr. McCrory is a conspicuous example
of the ali too few instances where Can-
ada benefits greatly by the immigration

of highly educated, intelligent men from
our great neighbour. This is the sort of

invasion which we like to encourage.

Harold Wilson McKiel, hon.m.e.i.c.

Harold Wilson McKiel was born in

Gananoque, Ontário, and graduated from
Queen's University, Kingston, with a

BA. degree in chemistry in 1908, after

wkich he continued his studies to obtain

a B.Sc. with honours in chemical engi-

neering in 1912. In 1913 he was ap-
pointed professor of mechanical engineer-

ing at Mount Allison University. He held
this position for seven years and served

at the same time for most of the period

as secretary and registrar of the faculty.

In 1920 he was made Brookfield profes-

sor of engineering, becoming dean of the

faculty in 1934. In 1949 he was ap-
pointed vice-president of the university.

Dean McKiel served in a consulting

capacity with a number of prominent
maritime industries for many years and

H. W. McKiel C. E. Davies

fessional development and engineering

education. He was given the honorary

degree of doctor of laws by Mount Alli-

son in 1943.

Doctor McKiel joined The Engineering

Institute in 1919. He was made a Life

Member in 1955. He served as a coun-
cillor in 1927, becoming vice-president in

1936-1937. In 1939 he was elected to

the presidency of the Institute—the first

to be chosen from the Maritime Prov-

inces.

Doctor McKiel is a fellow of The Ca-
nadian Institute of Chemistry, having

served as a councillor, chairman and
vice-president of the Maritime Section.

He is a past president of the Association

of Professional Engineers of New Bruns-

wick. For almost twenty years he was
a member of the board of governors of

the Nova Scotia Technical College at

Halifax. He has been an active Rotarian

throughout his life, and successively held

the positions of district governor, Cana-
dian director and vice-president of Ro-
tary International.

It is fitting, Sir, that his betters and
his equals in his calling here assembled
should recognize his contributions to the

profession by making him an honorary
member of the Institute.

JULIAN C. SMITH MEDALS
Two awards were made this year: to

Howard Kennedy, c.b.e., m.c, b.sc.

(civil engineering), consulting engineer,

Ottawa; and Adrien Pouliot, b.a.sc.,

c.e., m.sc, l.sc., ll.d., dean of tiie

faculty of science, Lavai University,

Quebec. The citations are as follows:

Howard Kennedy, m.e.i.c.

Howard Kennedy was born in Dun-
robin, Ontário. He was graduated in civil

engineering from McGill in 1914; imme-
diately he immersed himself in military

affairs, a field in which he acquired
great distinction, rising through two wars
to the rank of major general, and being
awarded the Military Cross, and in 1944
a C.B.E.

His professional career in civil life has

been spent almost wholly with the forests

and their products. He has been associ-
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ated in a sénior capacity witli the E. B.

Eddy Company, Quebec Forest Indus-

tries Assoeiation, Ontário Paper Company
and the Quebec North Shore Paper Com-
pany. In 1946 he was appointed a one-

man commission on forestry in Ontário,

and in 1954 chairman of a Royai Com-
mission on Forestry in Newfoundland.

Also he was chairman of the Eastern

Rockies Conservation Board.

Ceneral Kennedy has been a staunch

supporter of institutions associated with

his profession, such as The Engineering

Institute of Canada, the Canadian Pulp

and Paper Assoeiation, the Quebec-On-
tario Industries Assoeiation, the Assoeia-

tion of Forest Engineers, the Forest In-

sect Control Board, and the Canadian
Forestry Assoeiation.

In military circles he has been active

in the Military Engineers Assoeiation. He
was made honorary colonel of the Fourth

District Royai Canadian Engineers in

1945 and the Tenth Field Engineers

Regiment in 1953.

His military record is a notable one.

Starting in the first World War with the

Canadian Engineers he went overseas

with the rank of captain. In 1917 he re-

ceived the Military Cross. At the out-

break of the second World War he went
overseas again, this time with the rank

of major in command of the Third Field

Company of the Royai Canadian Engi-

neers.

In 1941 he returned to Canada to take

charge of training schedules, and meth-
ods of officer selection for the Royai Ca-
nadian Engineers. He oceupied succes-

sively the posts of general staff officer

in charge of trades training, adjutant gen-

eral, and quartermaster general.

In 1953 he was recalled to the army
to serve as chairman of a board of en-

quiry into conditions in the reserve army.

He joined The Engineering Institute

in 1921, and in 1956 attained life mem-
bership. In 1946 he served as chairman
of the Institute's Rehabilitation Commit-
tee for Armed Forces Personnel.

Adrien Pouliot, m.e.i.c.

Adrien Pouliot was bom at Saint-Jean,

Island of Orleans, Que. He received his

B.A. degree from Lavai University in

1915, and his B.A.Sc, degree from Ecole
Polytechnique in 1919. In 1928 he ob-
t.uned both his M.A. degree from Lavai
and his L.sc. from Sorbonne in Paris;

the following year undertaking post-

graduate study at the University of Chi-
cago. Dr. Pouliot also holds an LL.D. of

the University of Ottawa, an honorary
D.Sc. of the University of Montreal, doc-

torates d'honneurs of the University of

Poitiers and Rennes, France, honorary
doctorate in philosophy of Milan, Italy,

and a doctorate in letters of St. Joseph's
University, Moncton.

In 1919 Dr. Pouliot was employed on
the engineering staff of the Department
of Public Works in Quebec, and at the

same time lectured in mathematics at

Lavai, becoming professor of mathema-
tics in 1928. Ten years later he was ap-

pointed secretary of the faculty of sci-

ence. In 1940 he was named dean of

the faculty of science, serving as direc-

Howard Kennedy Adrien Pouliot Morris Katz

tor of the department of mathematics

anti] 1950, and since then as director of

the department of civil engineering.

He was appointed vice-chairman of the

board of governors of the Canadian
Broadcasting Corporation in 1955, having

served as a member of the board since

1939. He is a past-president of the

French-Canadian Assoeiation for the Ad-
vancement of Sciences, of the National

Congress of Mathematicians, the Quebec
Society of Mathematicians, and the Cor-

poration of Professional Engineers of

Quebec, of the Graduates of Ecole Poly-

technique, of the Conseil de la Vie Fran-

caise en Amerique and of the Societe

du Parler Francais au Canada. He served

as vice-president of the Canadian Com-
mittee on the Council of Reconstruction,

through UNESCO, in 1948. He is an
honorary and life member of the Engi-
neer Doctors of France, and a member
of the Scientific Research of Quebec; the

Mathematicians Society of France, mem-
ber of the Societe des Ingenieurs Civils de
France, the American Mathematical So-

ciety, the American Assoeiation for the

Advancement of Science, the Mathema-
ticians Assoeiation of America, and the

Canadian Institute of Mining and Metal-

lurgy.

He is a Knight of the Legion of Honour,

a Commander of Saint Gregory the

Great, a Knight of the Latin Order, Offi-

cer of the Academy and Laureate of the

Academie Francaise. He has also re-

ceived the Medal of Honour from the

Universities of Turin, Brussels and Liege

and from the City of Dieppe and the

Medal Archambeau for 1955 from the

ACFAS.
He joined the Engineering Institute of

Canada as a Member in 1942.

DUGGAN MEDAL AND PRIZE

The Duggan Medal and Prize, award-

ed for papers dealing with the use of

metais for structural or mechanical pur-

poses, was awarded to three authors of

the paper "Fatigue Life of Steel I-Beams
at Normal and Sub-zero Temperatures".
They are Julien Dubuc, b.a.sc, c.e.,

m.a.sc, jr.e.i.c, associate professor,

Ecole Polytechnique, Montreal; Thomas

A. Monti, b.sc.a., d.sc.a., m.e.i.c, Con-

sulting engineer, Montreal; and Georges

A. Welter, b.a.s.c, d.eng., m.e.i.c,

professor of applied mechanics, Ecole

Polytechnique, Montreal. This paper was

published in The Engineering Journal

May, 1955 issue.

Julien Dubuc, jr.e.i.c.

Professor Julien Dubuc was born in

Quebec, Canada, and received his engi-

neering degree in 1947 from Ecole Poly-

technique of Montreal, where he became
assistant in the strength of materiais lab-

oratory.

He received his master of science de-

gree in 1949, and for the next two years

he carried on postgraduate studies at the

Federal Polytechnic Institute in Zurich,

Switzerland.

He is now associate professor at Ecole

Polytechnique in Montreal.

Mr. Dubuc joined The Engineering In-

stitute as a Student in 1944, transfer-

ring to Júnior in 1949.

T. A. Monti, m.e.i.c.

Dr. T. A. Monti is a past chairman of

the Júnior Section of the Montreal Branch

of the Engineering Institute, and a former

member of the executive of the Branch.

He has also been a vice-president of the

Corporation of Professional Engineers of

Quebec.

His engineering degrees were gained

from Ecole Polytechnique, Montreal —
B.A.Sc, in civil engineering in 1941, and

D.A.Sc., in 1947 with specialization in

strength of materiais. He has earlier been

awarded Institute prizes—the Ernest Mar-

ceau Prize in 1941 and the Keefer Medal

in 1951.

Dr. Monti was employed by the Do-

minion Bridge Company, Lachine, from

1941 to 1943, as a steel structures and

bridge engineer. During his doctorate

studies, 1943 to 1947, he worked as a

consulting engineer. Completing his stud-

ies, he joined the National Research

Council staff as a regional representative,

and in 1949 became district engineer for

the Canadian Instituto of Steel Construc-

tion for Quebec and the Maritimes. Since

1952 he has practised as a consulting
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engineer in Montreal, in the firm Le-

tendre, Monti and Associates.

Dr. Monti joined tiie Engineering In-

stitute in 1938 as a Student, transferring

to Júnior in 1946, and to Member in

1949.

Georges Welter, m.e.i.c.

Dr. Georges Welter studied engineer-

ing at the University of Charlottenburg,

Berlin, Germany, receiving a B.A.Sc, de-

gree in mechanical engineering and met-

allurgy in 1914, and that of D.Eng. in

1916. He was bom in Luxembourg.

From 1918 to 1931 Dr. Welter per-

formed research work on Light, Ultra-

Light and Antifriction-Alloys at the re-

search laboratories of the Metallgesell-

schaft at Francfort on Main. He was

chief of the mechanical and technological

departments of these laboratories.

He became a professor at the faculty

of chemistry and metallurgy, in the Poly-

technical Institute of Warsaw, Poland,

working there from 1931 until 1939. Dur-

ing this time he also organized a new
governmental institute for metallurgy and

scientific research work at Warsaw. He
was made a vice-director of the Institute

of Metallurgy and Metallography.

In 1941 he joined the staff of Ecole

Polytechnique, Montreal as professor of

strength of materiais and head of the

metallographical and mechanical testing

laboratories. Here much research work
was done for the National Research

Council and at the request of such agen-

cies as the Carnegie Corporation, the

British Air Ministry, the Department of

Mines of Quebec, the Defence Research

Board, the Welding Research Council

and others. Results of this research have

been compiled and in many cases pub-

lished.

Altogether since 1920, over a hundred
scientific publications have been contri-

buted by Dr. Welter to English, French
and American technical periodicals.

THE LEONARD MEDAL -

The Leonard Medal, awarded for pa-

pers on mining subjects submitted either

to the Canadian Institute of Mining and
Metallurgy or to The Engineering Insti-

tute of Canada, was presented to Franc

R. Joubin, b.a.sc, m.a., m.c.i.m, for

his paper "Uranium Deposits of the Al-

goma District".

Franc R. Joubin, m.c.i.m.

Francis (Franc) R. Joubin was bom
in San Francisco, Califórnia, in 1911 and

was brought to Canada in 1912. He be-

came a naturalized Canadian in 1918.

Receiving his early education in Vic-

toria, he studied also at the University

of British Columbia, obtaining a B.A. de-

gree, majoring in chemistry ( 1936 ) and

an M.A., majoring in geology (1942).

He has worked in the field of geologi-

cal exploration throughout Canada and

in several Central American countries.

He has written and lectured widely on

Canadian exploration methods for tech-

nical journals and societies in Canada and

abroad. Among his better known works

is the paper entitled "Modem Methods

of Mineral Exploration in Canada" pre-

pared by him at the request of the Ca-

nadian Institute of Mining and Metal-

lurgy for presentation to the Fourth Em-
pire Geological Congress (Oxford, 1949),

his contributions to the "Structural Sym-
posium on Canadian Ore Deposits"; and

his several recent papers including that

on "Uranium Deposits of the Algoma
District, Ontário", presented through the

American Geological Institute to the Nu-
clear Engineering and Science Congress

in Cleveland in December, 1955.

It was in 1948 that Mr. Joubin tumed
his attention to exploration for uranium
deposits. Under his leadership a small

group of geologists, engineers and metal-

lurgists have discovered, developed and
have readied for production at least eight

uranium mines in the Beaverlodge dis-

trict of Saskatchewan, in British Colum-
bia and in the Algoma District of On-
tário. The developments in the Algoma
field directed by Mr. Joubin will establish

Canada as a world leader in the produc-

tion of uranium.

Mr. Joubin has been generous with his

service to professional societies of which
he is a member, acting on committees
and presenting technical papers. The as-

sociations to which he gives his support

are the Canadian Institute of Mining and

Metallurgy (member of the committee

on applied field geology and member of

the executive of the Toronto Branch);

the American Institute of Mining and

Metallurgical Engineers, the Geological

Society of Canada, and the Associations

Franc R. Joubin

of Professional Engineers of British Col-

umbia and Ontário.

He has served until recently as man-
aging director of Pronto Uranium Mines,

Rix Athabasca Uranium Mines, Rexspar
Uranium Mines, Lake Nordic Uranium
Mines, Spanish American Uranium
Mines; as a director of Preston East
Dome Mines and as president and man-
aging director of Algoma Uranium Mines.

PLUMMER MEDAL
The Plummer Medal, for papers on

chemical and metallurgical subjects, is

awarded this year to Morris Katz, b.sc,

m.sc, ph. d., m.e.i.c, consultant on At-

mospheric Pollution; chairman, Techni-

cal Advisory Board on Air Pollution, De-
partment of Health and Welfare, Otta-

wa. His paper "The Nature, Distribution

and Dispersion of Contaminants in the

Urban Environment" was published in

the April, 1955 issue of The Engineering

Journal.

Morris Katz, m.e.i.c.

Dr. Morris Katz is a graduate of McGill

University with the degrees of B.Sc. in

chemical engineering, 1926, M.Sc. in

1927 and Ph.D. in 1929; with early spe-

cialization in organic and biological chem-
istry and later in physical chemistry.

While at McGill he also served as a

demonstrator in various branches of

chemistry.

Late in 1929, he was called in to in-

vestigate the international problem of

smelter fumes at Trail, B.C.; in 1931 he
returned to Ottawa as a member of the

research staff, Chemistry Division, Na-
tional Research Council. In 1934, there

was another flare-up of the fume prob-

lem at Trail, and he was appointed offi-

cer-in-charge of field and experimental

work on the effects of sulphur dioxide

on vegetation, soil and water supplies

and other aspects of the problem. This

research was completed in 1937.
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G. W. Holbrook R. R. Real

In 1939, the National Research Coun-
cil published a book entitled, "Effects of

Sulphur Dioxide on Vegetation", based
on the experimental and scientific inves-

tigations of Dr. Katz and his co-workers

at Trail and Summerland. This book is

considered a classic in its field and is

still widely used.

During World War II, as cônsultant to

the Directorate of Chemical Warfare, he
undertook the development of more ef-

fective catalysts for the oxidation of Car-

bon monoxide, in addition to respirator

and personnel protection problems. When
the chemical warfare studies were trans-

ferred to the Defence Research Board
in 1947, Dr. Katz was taken on staff of

the Board as a research scientist and
occupied this position until joining the

Department of National Health and Wel-
fare in January 1956, as cônsultant on
atmospheric pollution. He holds world
patent rights on a new type of oxida-

tion catalyst and has perfected an im-
proved type of carbon monoxide indica-

tor.

Since 1949, Dr. Katz has been chair-

man of the Canadian Section of the

Technical Advisory Board on Air Pollu-

tion, International Joint Commission, and
in this connection he has been in charge
of ali field and experimental work relat-

ing to the Canadian part of the Interna-

tional Detroit-Windsor air pollution prob-

lem.

Dr. Katz is the author of about
seventy-five scientific papers in the fields

of high polymers, kinetics of heterogene-
ous reactions, catalysis, toxic gases and
their effects on plants, measurement,
identification and control of atmospheric
pollution.

ROSS MEDAL
The Ross Medal is awarded for papers

on electrical engineering subjects. George
William Holbrook, b.sc, m.sc, m.e.i.c,

head of the department of electrical en-

gineering, Royai Military College of Can-
ada, Kingston, won this award for his

paper "Design of a Wide Audio Band",
which was published in the November,
1955 issue of The Engineering Journal.

George William Holbrook, m.e.i.c.

Prof. Holbrook is originally from As-
quith, Saskatchewan. He studied at the

University School in Hastings, Sussex,

England, and at London University

(Woolwich Polytechnic ) , receiving the

Woolwich engineering diploma, and a

B.Sc. degree in electrical engineering in

1938. In 1948 and 1949 he studied at

Queen's University, Kingston, after which
he obtained the degree of M.Sc. in elec-

trical engineering.

His professional training and experi-

ence began in London, England, with
four years as an accredited engineering
student with Standard Telephones and
Cables, and one as a laboratory engineer
in the transmission laboratory of the com-
pany.

He became a signals officer in the

H. J. Saaltink

Armoured and Airborne formations, for

the British Army (Royai Signals) in

1939, retiring in 1946 with the rank of

major. He transferred to the Canadian
Army in 1946, and serving in the Royai

Canadian Signals, was chief instructor

at the Royai Canadian School of Signals,

and head of the department of electrical

engineering, Royai Military College of

Canada. He retired with the rank of

lieutenant colonel in 1951.

Since 1951 he has been a Civil Serv-

ice professor and head of the department

of electrical engineering, R.M.C.

Prof. Holbrook has completed many
research and development projects dur-

ing this time, as well as the one on
which his prize-winning paper was based.

Some of the subjects were resistance ca-

pacitance oscillators, speech scrambling

system, harmonic measuring set.

He is an associate member of the In-

stitution of Electrical Engineers, and a

member of the Association of Professional

Engineers of Ontário. Among his present

publications are papers on "Variable

Gain Amplifier", published in Electron-

ics; and "High Frequency R.C. Oscilla-

tor", Electronic Engineering, Vol. 25.

JOHN GALBRAITH PRIZE

The John Galbraith Prize is awarded
for the best paper by a Júnior in the

Province of Ontário. It was won by Hen-
trik Jan Saaltink, jr.e.i.c, engineer, hy-

draulic Department, H. G. Acres and
Company, Niagara Falis, Ont., for his

paper "In the Wake of Hurricane Hazel"
written in collaboration with B. L. Clinch

and published in the August, 1955 issue

of The Engineering Journal.

Hendrik Jan Saaltink, jr.e.i.c.

H. J. Saaltink was bom in Semarang
in the Dutch East Indies in 1923, and
received his early schooling and second-

ary education alternately in the Nether-
lands and in the Dutch East Indies.

From 1941 to 1950, he served in the

Engineering Corps of the Royai Dutch
East Indies Army in the Pacific, lastly

with the rank of first lieutenant. In 1952
he received his degree in civil engineer-

ing from the Technological University

in Delft, The Netherlands.

Upon his arrival in Canada in May
1952, he joined the staff of H. G. Acres

and Company Limited, consulting engi-

neers, and has since been engaged in

various phases of engineering, mainly in

connection with hydro-electric develop-

ments.

He is a member of the Association of

Professional engineers of Ontário.

PHELPS JOHNSON PRIZE

The Phelps Johnson Prize is awarded
for the best paper by an English Júnior

in the Province of Quebec. Roderick

Roy Real, b.eng., jr.e.i.c, is awarded

this prize for a paper "Over the Hill

and Line of Sight", which is a treatise on
the propagation of electromagnetic waves
from radio to microwave frequencies.

Roderick Roy Real, jr.e.i.c.

Mr. Real is an electrical engineering

graduate of the University of Saskatche-

wan, class of 1953, with the degree of

B.Sc. in electrical engineering. At pres-

ent he is one of seven engaged in grad-

uate studies in Communications, leading

to the degree of M.E., electrical engi-

neering, at McGill University.

He was earlier for two and one-half

years in the power cable testing and de-

sign division of Northern Electric Co.

Ltd., Lachine, Que.

His graduate studies will extend to

May, 1957. He has been on the elec-

trical engineering staff of McGill as a

laboratory demonstrator for the 1955-

1956 session, and this will be repeated

in tíie next session. He is also the reci-

pient of a National Research Council

grant for his research project. This is

one of a series of noise and acoustics

problems, of concern to industry, being

conducted by Dr. F. S. Howes, profes-

sor of electrical engineering at McGill.

In addition to his association with The
Engineering Institute, Mr. Real is a stu-

dent member of the Institute of Radio
Engineers, and is associated with the So-

ciety of Sigma Xi, for the promotion of

research in the sciences in North Ameri-
ca.
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News of the Personal Activities

of Members of the Institute.

T. Ingledow, m.e.i.c, president of the

B.C. Engineering Company Limited, in

Vancouver, has been awarded an hon-
orary degree from the University of

British Columbia.

A native of Cumberland, England,
and a graduate of the University of Glas-

gow, he was named president of B.C.

Engineering Company Limited in 1954,

at the same time holding the appoint-

ment of vice-president and executive en-

gineer with B.C. Electric Company Lim-
ited.

B. G. Ballard. o.b.e., m.e.i.c, vice-pres-

ident (scientific) of the National Re-
search Council of Canada and director

of its division of radio and electrical en-

gineering, recently received the degree
of doctor of [science from Queen's Uni-
versity, Kingston, Ont.

Dr. Ballard was bom in 1902 at Fort
Stewart, Ontário, and graduated from
Queens University in 1924. Following a

Westinghouse graduate course in elec-

trical engineering in 1924-25, he joined
the staff of the Westinghouse Electric

and Manufacturing Company, East Pitts-

burg, Pa.

In 1930 he was appointed to the Na-
tional Research Council of Physics, and

B. G. Ballard, M.E.I.C.

throughout the following ten years built

up the electrical engineering section of
that Division.

For his wartime efforts, which includ-
ed the development of mine sweepers
and other means of protecting ships
against enemy magnetic mines, Dr. Bal-
lard was awarded the Order of the Brit-

ish Empire.

In 1946 he was named assistant di-

rector of the division of physics and
electrical engineering, and in 1948, a
full division of radio and electrical en-

gineering was established, with Dr. Bal-

lard as director. He was named vice-

president in 1954.

R. A. Emerson, m.e.i.c, vice-president of

operations and maintenance with Cana-
dian Pacific Railways, has been elected

treasurer of The Engineering Institute.

From Manitoba originally, Mr. Emer-
son received his schooling at Morden
and then went on to engineering studies

at the University of Manitoba from which
he graduated in 1930. Three years later

he was honoured in being chosen a

Strathcona Memorial Fellow and in the

term 1933-34, carried on further work
at Yale University.

Mr. Emerson's association with Cana-
dian Pacific Railway dates back to 1935.

His first appointment with the company
was at Revelstoke, B.C. He spent the

next nine years in various railway posi-

tions across the Prairie Provinces, and in

1944, then a division engineer, he re-

ceived an appointment to Vancouver as

assistant district engineer. Within a short

R. A. Emerson, M.E.I.C.

time he was district engineer for British

Columbia.

In 1948, named to take over the sys-

tem office of the engineer of track in

Montreal, he left Western Canada and
has remained in the eastern city to the

present time, rising in three years to the

position of chief engineer of the com-
pany. He received his most recent ap-

pointment in 1955.

Mr. Emerson is a member of the Cor-
poration of Professional Engineers of

Quebec and the American Railway En-
gineering Association.

C. K. McLeod, m.e.i.c Following the

annual meeting of Walter Kidde and
Company of Canada Limited, it was an-

nounced that C. K. McLeod had been
elected president. Mr. John F. Kidde re-

mains as a director. Mr. McLeod has

C. K. McLeod, M.E.I.C.

been associated with the company for

thirty years, and has been the managing
director for the last sixteen.

Karl Ewart Whitman, m.e.i.c, consulting

engineer of Halifax, N.S., was awarded
an honorary degree of doctor of engi-

neering at the annual convocation of the

Nova Scotia Technical College held re-

cently.

Mr. Whitman is a native of Advocate
Harbor, N.S., and a graduate in civil

engineering from the Nova Scotia Tech-
nical College, class of 1914.

He returned to Nova Scotia in 1923,

having worked in other parts of Canada,
and it is in this province that most of

his engineering work has been done. He
was, at first, associated with the Avon
River Power Company, and later, in 1925
and 1926, was assistant professor of civil

engineering at the Nova Scotia Technical

College. In the succeeding twenty years,

he did a great deal of work with the

Department of Highways of Nova Scotia,

the Avon River Power Company, and the

Nova Scotia Power Commission. Since

1947 he has been in private practice.

Over a period of thirty years Mr. Whit-

THE ENGINEERING JOURNAL—JULY, 1956 949



• PERSONALS
man has been concerned with tlie struc-

tural or hydraulic design of most of the

hydro-electric developments.

K. E. Whitman, M.E.I.C.

A member of the Association of Pro-

fessional Engineers of Nova Scotia, he is

also a member of the American Society

of Civil Engineers, the American Con-
crete Institute and the Association of

Consulting Engineers of Canada.

T. M. Parr, affil. e.i.c, of Canadian In-

gersoll-Rand Company Limited, Toronto,

has been appointed manager of the
firm's central region, responsible for die

operation of branches at Toronto, Kirk-
land Lake, Timmins, Sudbury and Win-
nipeg. Geographically the central region

covers Manitoba, Northern and Western
Ontário, the mining area of North West-
ern Quebec and Southern and Central

Ontário as far east as Kingston.

Born in Morden, Manitoba, Mr. Parr
was educated at St. John's College Win-
nipeg, and the University of Manitoba.
After a few years service with tíie Cana-
dian National Railways in Western Can-
ada, he joined Canadian Ingersoll-Rand
Company Limited in 1927 and on com-
pletion of a training course at Sherbrooke,
Que., was transferred to head office in
Montreal, working in the compressor,
pulp and paper and general sales

divisions. In 1928 he joined the sales
force at Toronto, specializing in indus-
trial and construction sales wo.rk. Dur-
ing the next three years Mr. Parr handled
mining, construction, railway and indus-
trial sales at Kirkland Lake, Winnipeg
and Calgary.

In 1931, Mr. Parr returned to Toronto
and, after gaining broad experience in

mining, construction, petroleum and vari-

ous industrial fields, he succeeded the
late G. R. Southee as branch manager in

1940. In 1951 he was appointed regional

manager, Toronto.

Mr. Parr is a member of the Canadian
Gas Association, Canadian Institute of

Sewage and Sanitation, American Water
Works Association, Canadian Section, and
a past chairman of the Toronto Branch

of the Canadian Institute of Mining and

Metallurgy.

For information abòut appointment of

three regional managers of the company
see "Business and Industrial Briefs."

Dr. Harold W. McKiel, m.e.i.c. Among
those receiving an honorary degree in

1956 convocation exercises in Canada
this spring was Dr. Harold W. McKiel,

vice-president of Mount Allison Univer-

sity, Sackville, N.B. He was awarded the

degree of honorary doctor of engineer-

ing at graduation exercises held recent-

ly at Nova Scotia Technical College,

Halifax, N.S.

Dr. Charles A. Robb, m.e.i.c, Montreal

consulting engineer and retired professor

of mechanical engineering at McGill Uni-

versity was recently awarded an honor-

ary degree from Mount Allison Univer-

sity, Sackville, N.B.

A graduate of McGill University, the

Massachussetts Institute of Technology,

and John Hopkins University, he was

Dr. Charles A. Robb, M.E.I.C.

professor of mechanical engineering and
resident engineer at the University of

Alberta for twenty years. He has also

taught engineering at the M.I.T.

During the early days of World War
II he was engaged by the Canadian gov-

ernment as power consultant to the De-
partment of Munitions and Supply. From
1942 to 1945 he was with the Aluminum
Company of Canada as a power expert

and was concerned with steam and hydro

power costs and with power resources.

At the end of the war Dr. Robb took

office as chairman of the department of

mechanical engineering at McGill Uni-

versity. He taught thermal power plant

design. It was in 1953, on leaving the

university staff that he became estab-

lished as a consulting engineer.

Dr. Robb joined the Institute in 1908,

as a Student, transferred to Associate

Member in 1913, and to Member in 1923.

He attained life membership in 1948.

L. C. Sentance, m.e.i.c, has been named
manager of the new defence apparatus

division of the Canadian Westinghouse

Company Limited.

Mr. Sentance joined Canadian West-

inghouse in 1937 following his gradua-

tion as a mechanical engineer from die

University of Saskatchewan and two
years spent as a lecturer at that Univer-

sity. After serving his engineering ap-

prentice course he joined the apparatus

division as a design engineer, and in 1951

was appointed manager, manufacturing
department, apparatus division. In 1952
he was made manager, manufacturing
department, electronics division.

Mr. Sentance was this year elected to

serve as councillor representing the

Hamilton Branch of the Engineering In-

stitute.

W. L. Hutchison, m.e.i.c, has returned

to Canada after several years* service in

Great Britain with Remington Rand Lim-
ited. He has accepted the appointment

as general works manager of Moffats

Limited, a division of Avco Manufactur-

ing Corporation, in Weston, Ont.

Mr. Hutchison was responsible for set-

ting up the manufacturing facilities for

the noiseless typewriter in Scotland, and
later became supervisor of production in

the company's United Kingdom opera-

tions. In New York, in 1953, he held

the position of assistant director of Eur-

opean production in the International

division of Remington Rand Inc.

He had, in 1946, while still in Can-

ada, been working as plant manager for

the company in Hamilton, Ont.

Prior to that he held the position of

general superintendent of the Hamilton

Bridge Company Limited, in that city.

Mr. Hutchison is a McGill University

graduate.

Percy L. Climo, m.e.i.c, plant engineer

with the Ontário Paper Company in

Thorold, Ont., has been elected chair-

man of the Niagara Península Branch of

the Institute. Known in engineering cir-

cles in Temiskaming, Ont., where he

Percy L. Climo, M.E.I.C.

worked prior to 1952, Mr. Climo was

active in organizing the Nipissing and

Upper Ottawa Branch.

A native of Cobourg, Ontário, he at-

tended schools in that community, stud-

ied engineering at Queen's University.
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what makes it stand up?

Hidden from the eye and often forgotten — the

frame of the building and the human skeleton both
serve the vital function of keeping the structure

from collapsing.

A steelframe building has many obvious qualities and some which are

less apparent; for example:

—

It can be erected so quickly once the steel is on site that it often beats

other materiais which mav show an earlier start.

Changes or additions can be readily made both during construction

and after completion as circumstances may dictate.

It provides the utmost in permanence.

We would welcome the opportunity of discussing your new building —
before the type of construction is decided.

—

—

~'

III ust rateei : Artist's conception of new
Vancouver Post Office - believed to be
largest all-welded building in the world.

D/V/S/ONS. STRUCTURAl, MECHANICAL, PLATEY/ORK, BOILER, WAREHOUSE
Plants ah MONTREAL •OTTAWA •TORONTO • WINNIPEG • CALGARY«VANCOUVER
Assoe. Companies ah AMHERST . QUEBEC . SAULT STE. MARIE . EDMONTON
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and obtained a bachelor of science de-
gree in 1932. Shortly after graduation
he became municipal engineer on sewer
construction for the Town of Cobourg,
and remained in this position until 1934.
Moving to Timmins, Ont, he was six

years with the Hollinger Consolidated
Gold Mines Limited.

In the next ten years he was associ-
ated successively with the Gaspesia Com-
pany Limited at Chandler, Que., which
firm he joined in 1940; with Armstrong
Wood and Company in Toronto, and
with the Canadian International Paper
Company at Temiskaming, Que. He
joined the latter firm in 1947 and re-
mained with them until he accepted his
present appointment in 1952.

Mr. Climo has, for two years occupied
a seat on the Grantham Township Coun-
cil, a municipality close to the City of
St. Catharines, Ont.

Mr. Climo joined the Institute in 1928
as a Student, was transferred to Júnior
in 1934, and became a Member in 1940.

F. A. Bain, m.k.i.c, recently named su-
períntendent of the Sun Oil Company re-
finery at Sarnia, Ont., has been chief
refiner at the company's Canadian in-
stallation since 1953.

His previous professional experience
has been gained with Imperial Oil, Poly-
mer Corporation and Canadian Indus-
tries Limited.
He is a McGill University graduate.

Col. W. G. Swan, m.e.i.c, 1955 winner
of the Engineering Institute's Julian C.
Smith award, has been conferred an
honorary degree by the University of
British Columbia.

Col. W. G. Swan, M.E.I.C.

A long-time- resident of British Colum-
bia, Colonel Swan was born at Kincar-
dine, Ont., and studied engineering in

that province, being graduated from the
University of Toronto in 1906. In 1911
he won the degree, CE.

Col. Swan served overseas during
World War I, was awarded the D.S.O.,
the Croix de Guerre, and earned the
rank of Colonel.

He has been for many years a Con-
sulting engineer in Vancouver.

With the onset of anotiier war Colonel
Swan was director of construction for the
War Supply Board; then served as chief
engineer with the Pacific Command of

the B.C.E. He was, in 1945 awarded
an O.B.E. Two years later he was re-

cipient of the Alumni Medal of the Uni-
versity of Toronto.

L. A. Dokken, m.e.i.c, has accepted a

position at Concord, Califórnia, as chief
engineer with Martin Brothers Incorpor-

ated.

With Piggott Construction, Edmonton,
as general manager and director in 1951,
he was earlier associated with Industrial

Maintenance Limited, in Montreal as

president and general manager, and was
for a time in 1949 president of the Dok-
ken Pipe Line Construction Limited in

Edmonton. Prior to that he worked with
Edmonton Cottons Limited and Imperial
Oil Limited in Regina and the Montreal
East refinery.

Mr. Dokken is a 1942 graduate of
the Univesrity of Saskatchewan.

S. Charles Moseley, m.e.i.c. Represent-

ing his firm overseas is S. Charles Mose-
ley, sénior plant engineer with Rolland
Paper Company at St. Antoine des Lau-
rentides, Que. While in Great Britain he
will oversee the plans and specifications

in the manufacture of the new 160-inch
fine paper machine being installed by
his company, as well as visit some of

the important paper mills in England
and on the continent.

He is a member of the Corporation of

Professional Engineers of Quebec, and
the Association of Professional Engineers
of Ontário.

S. Charles Moseley, M.E.I.C.

Mr. Moseley is a McGill University
graduate.

W. G. Seline, m.e.i.c. An award has
been made to W. G. Seline, electrical

engineer with the Shawinigan Water and
Power Company repair department in
Three Rivers, Que., for a paper submit-
ted to the American Institute of Elec-
trical Engineers, St. Maurice Valley Sec-

tion. The paper dealt with the rewind-
ing of alternating current generators.

He is a graduate in electrical engi-

neering from the University of Manitoba,
class of 1945.

William P. Kerr, m.e.i.c, has been ap-

pointed assistant chief engineer with the

Department of Highways, Province of

Nova Scotia.

A graduate of Mount Allison Univer-

sity, 1946, he also holds a bachelor of

science degree in civil engineering, ob-
tained from the Nova Scotia Technical

College two years later.

Mr. Kerr joined the staff of the De-
partment of Highways at that time and
from 1948 to 1950 was a resident en-

gineer on highway construction. From
1950 to 1952 he was assistant division

engineer for Halifax and Hants Coun-
ties, and since 1952 has held the position

of division engineer for Lunenburg Coun-
ty.

Jack C. Dale, m.e.i.c, general manager
of Canadian Utilities Limited, has been
named president and general manager
of the company.

Mr. Dale started his career in the

utility field in 1933, joining Northwest-
ern Utilities Limited, in Edmonton, on

graduation from the University of Al-

berta. Two years later he joined his

present firm, working on design, drafting

and estimates. In 1940 he left the com-
pany for service overseas, as a major
with the 13th Field Regiment, R.C.A. He
returned in 1945 to the Calgary office

and became assistant to the superinten-

dent and responsible for construction of

electric transmission lines and distribu-

tion systems in towns. In 1951 he re-

ceived the appointment of general man-
ager of the company.
He has been active in the work of the

Association of Professional Engineers of

Alberta.

E. Gordon Tallman, m.e.i.c, has been
appointed sénior projects engineer with

British Columbia Power Commission. His

headquarters will be in Victoria.

With the Hydro Electric Power Com-
mission of Ontário since 1937, Mr. Tall-

man has, among other appointments
within the firm held those of project en-

gineer of the hydraulic generation

branch, and hydrometric and topographic
survey engineer.

Mr. Tallman was for some time Cana-
dian representative of the International

Association of Hydrology.
Secretary - treasurer of the Toronto

Branch of the Institute, 1946 and 1947,
he also served on the executive, in the

succeeding years 1948 to 1950.

He is a graduate of the University of

Saskatchewan.

S. P. Slínn, m.e.i.c, of Vancouver is in

private practice as a consulting mech-
anical engineer. He is at present en-

gaged in the designing of mechanical
services, for the Oakridge Shopping Cen-
tre of Woodward stores, Vancouver.
A mechanical engineering graduate of

the University of British Columbia, class
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There's been a

Revoíution in Rubber

How Can POLYSAR Rubbers

Benefit You?
How? By giving your products new

values. Polysar can do this because
*there's been a revoíution in rubber.

Now . . . with Polysar chemical rubbers

and the help of Polymer's extensive

research organization . . . your products

can be given qualities better suited to

the demands of increasingly competi -

tive markets.

Whether rubber now enters into

your products or not , it is to your

interest to inquire about the advan-

tages of Polysar. You'll find— as have

manufacturers in 40 countries—that

Polysar can make a surprising differ-

ence in the quality of your products.

The makers of Polysar rubbers

—

Polymer Corporation Limited—have

the largest industrial research

and development division in Canada.

Why not make full use of these

facilities and learn how Polysar can

benefit you?

Write to onr Sales and Technical Service

Division, Sarnia, Canada.

COfiíORATMJN

POLYSAR

POLYSAR RUBBER Revolutionizes

Rug Under-cushions

The entirely new under-cushion illustrated, made of

Polysar S-50, makes carpets feel luxuriously soft

and deep, adds years of wear. Polysar S-50 has

the advantage ofgood tensile strength, exeel-

lent resistance to aging, uniform product

quality ... is non-staining and rela

tively non-discolouring ... is easy

to process.

Polysar has revolutionized

rug under-cushions— it

can revolutionize your

products, too.

REGISTERED

TRADE MARK

SARNtA
CANADA

POLYMER CORPORATION LIMITED
Sa rn ia • Canada

Distributors in 28 Countries Around the World
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of 1949, Mr. Slinn was in 1954 associ-

ated with H. F. Clarke and Company,
Calgary, as manager.

R. E. Davey, m.e.i.c, holds the position

of sénior engineer, roads and bridges de-

partment, with the Township of North
York, Willowdale, Ontário.

Experienced in this field, Mr. Davey
has served as town engineer for the Town
of Trenton and the Corporation of Brock-

ville, both in Ontário. He accepted the

Trenton appointment in 1948, the latter

in 1951.

At an earlier period in his career he
was with the Toronto Transportation

Commission, rapid transit department,

and in 1946 was divisional manager of

Canadian Oil Companies Limited, in

Montreal.

Stanley S. Copp, m.e.i.c, sanitary en-

gineer with the Department of National

Health and Welfare in Edmonton, since

1950, has been transferred to Vancouver.

A 1943 graduate of the University of

British Columbia, he worked with Im-

perial Oil Limited in Calgary and spent

three years in geological and geophysical

oil exploration in Alberta and Colômbia,

South America. He spent nine months
with the engineering department of the

City of Vancouver, before taking up
work with the Public Health Engineer-

• • FIR PLYWOOD
will form

almost any

curved surface

FREE TECHNICAL LITERATURE ON REQUEST

PLYWOOD MANUFACTURERS ASSOCIATION OF BRITISH COLUMBIA
30 3 - 5 50 8URRARD STREET • VANCOUVER 1, B.C.

Stanley S. Copp, M.E.I.C.

ing Division of the Department of Na-

tional Health and Welfare, as district

engineer in the Edmonton Office.

A few years ago Mr. Copp took time

out from active engineering practice to

prepare for a master's degree in sanitary

engineering at John Hopkins University,

which award was made in 1951.

D. E. Peatfield, m.e.i.c, has accepted

employment as civil engineer with No-

randa Mines Limited. He was formerly

associated with C. J. McCulloch and

Company, consulting engineers at Point

Edward, Sydney, N.S. He held the posi-

tion of resident engineer in the construc-

tion of Seaward Defence Base.

Earlier, after receiving a civil engi-

neering diploma from Loughborough En-
gineering College in 1950, he was on

the staff of H. K. Ferguson Company
Ltd., in Midhaven, Ont., as area engi-

neer.

M. J. Hassell, jr.e.i.c, is on the staff of

Dominion Tar and Chemical Company
in Montreal.

A B.Sc. graduate in electrical engi-

neering, two years ago, from the Univer-

sity of New Brunswick, he has also

worked in Montreal with the Montreal

Engineering Company.

Martial Quesnel, jr.e.i.c, has accepted

employment at Eastman, Que., with the

Quebec Copper Corporation Limited.

Mr. Quesnel is an Ecole Polytechnique

graduate in mining and geology, class

of 1954, and has gained experience with

the Iron Ore Company of Canada at

Knob Lake, Que., since that time.

F. H. M. Ridley, jr.e.i.c, has been
named manager of the installation field

engineering section of the Canadian
General Electric Company Limited's

electronic equipment and tube depart-

ment in Toronto.

On receiving a B.A.Sc, degree in

mechanical engineering from the Uni-

versity of Toronto, he joined the Cana-

dian General Electric Company Limited

as methods engineer in 1949.

Oliver Y. Barde jr.e.i.c, has left C. D.
Howe Company in Montreal to join the
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COMPRESSOR

Joy RP-600 Airvane Rotary

Portable Compressor furnishing

air for a Joy Challenger drill. CANADA

^ SAUS AND SERVICE

FROM COAST TO COAST

JOY MANUFACTURING COMPANY (CANADA)

JOY engineers started with ali accumulated
rotary information—then went on from there
to produce, we believe, the best rotary com-
pressor available today. These JOY develop-
ments contribute materially to a superior
machine:

THERMAL BY-PASS Heats oil quickly, keeps it

flowing into compressor at correct temperature—under ali iveather conditions. Efficient oil

circulation system provides immediate lubri-

cation (no dry starts).

SPLINE COUPLING Does away with a clutch,

gives greater power-transmission efficiency. It's

light, takes little space, is virtually indestructi-

ble.

TWO-STAGE FlLTER - SEPARATOR Removes oil

from air and returns it to circulation system
so efnciently that oil consumption becomes a

minor item.

ECONO-MISER load control automatically
selects most efficient engine speed, maintains
steady pressure, saves fuel, increases com-
pressor life.

SHORTEST TURNING RADIUS Compact design

and low center of gravity give the shortest

turning radius of ali rotaries. With light weight,
this spells maneuverability.

OTHER FEATURES (often overlooked) Body is

waterproof—tool box and fuel tanks can be
locked—doors stay open without props—three
lifting rings support entire machine— push-
button uses ether-capsule for cold weather
starting.

WVite for descriptive bulletin A-58.

LIMITED GALT, ONTÁRIO
ST. JOHN'S • SYDNEY • FREDERICTON • MONTREAL . KIRKLAND LAKE • TORONTO • SUDBURY • WINNIPEG • CALGARY • VANCOUVER
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• PERSONALS

staff of Key Construction Limited in that

city. In 1955 he held the position of

resident engineer with the former con-

cern.

He is a 1948 graduate of the Swiss

Federal Institute of Technology.

Jon G. Mydral, jr.e.i.c, a University of

Manitoba graduate, class of 1951, is now
at work in Vernon, Califórnia. He holds

a position with the power division of

Bechtel Corporation, engineers and con-

Jon G. Mydral, Jr. E.I.C.

structors, as electrical engineer in charge
of the electrical design of hydroelectric

power plants.

On graduation Mr. Myrdal joined the

firm of E. G. Eggertson Inc., consultants,

of New York and Winnipeg. He was
employed in the design of two hydro-
electric power plants in Iceland, and im-

mediately following the completion of

these projects joined International Engi-
neering Company, designers, of San Fran-

cisco, Califórnia. Shortly thereafter, he
was transferred to the parent company
of Morrison-Knudsen Company, as an
electrical engineer on construction of the

underground powerhouse for the Alu-

minum Company of Canada, at Kemano,
B.C. Later, on completion of this work,

he returned to International Engineering

Company, becoming a part of their hy-

dro-electric design department.

Michel Gendron, jr.e.i.c, a 1954 grad-

uate of Lavai University, in Great Britain

recently on an Athlone Fellowship, has

returned to Canada and is with Eastern

Mining and Smelting Corporation Limit-

ed, in Chicoutimi, Que., where he serves

as assistant to the works manager.

Under the Athlone Fellowship scheme,

Mr. Gendron spent one year at the Im-
perial College of Science and Technol-

ogy. From September 1954 to June 1955
he did post-graduate work in structures,

and, under Dr. J. Sutton Pippard, studied

structural analysis, obtaining the D.I.C.

M. Gendron, Jr. E.I.C.

degree on presentation of a thesis en-

titled, "Domes Analysis".

Later, through the Federation of Brit-

ish Industries, he was given the oppor-

tunity, in the summer of 1955, to visit

many of the country's industrial works.

Mr. Gendron then concluded his stay

in Great Britain by spending a few
months in association with a firm of Con-

sulting engineers.

J. W. Johnson, jr.e.i.c, who was last

year in Edmonton with the Joint Services

iV

INSTALLED IN HUGE BREWERY IN MONTREAL
Dow Brewery, established in 1790, now has a yearly output of over

1 '/z million barreis. Frick refrigerating equipment, including compressors,

condensers, brine coolers, and carbon-dioxide liquefying system, was

selected for an important expansion modernization program.

For the utmost dependability — whether on air conditioning, ice making,

quick freezing, or other refrigerating work — specify Frick equipment.

Three of four compressors using

1800 hortepower

Evaporative condenser handling

330 fons of refrigeration

J.H.LOCK & SONS
LIMITED

150 PERTH AVENUE, TORONTO, ONTÁRIO
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Number three of a series .... ADVANTAGES OF RAYMOND CONCRETE PILES

THE COMPLETE

FLEXIBILITY I
of Raymond Concrete Piles as

to length permits ali piles to be

driven to a uniform resistance regardless of variations

in depths of bearing soils. Raymond Piles are available

in an endless variety of lengths through combining

step-taper sections of different lengths or joining

step-taper sections with pipe or wood lower sections.

Because the piles are cast-in-place, time is saved (and

cost reduced) by eliminating the driving of test piles

to predetermine lengths, as well as eliminating the

delay due to casting and curing of precast piles.

RAYMOND STEP-TAPER PILES, AVAILABLE IN SUITABLE
^

LENGTHS, ARE DRIVEN TO UNIFORM RESISTANCE

AND BEARING CAPACITY REGARDLESS OF SOIL CONDITIONS.

CONCRETE

PILE CO., LTD.

77 YORK STREET • TORONTO 1, ONTÁRIO

Branch Offices

1104 HORNBY STREET, VANCOUVER, B. C.

620 CATHCART STREET, MONTREAL, P. Q.

THE SCOPE OF
RAYMOND'S ACTIVITIES . . .

Soil Investigalions • Foundation, Bridge,

Harbour and Walerfronl Construcíion
Prestressed Concrete Construction

Cemenl-Moríar Lining of

Pipelines in Place
*OlO »•



• PERSONALS

Operational Research Team, serving as a

Defence Research Technical Officer, has
received a posting to Ottawa. He is now
employed in the capacity of Defence Sci-

entific Service Officer, and is instead, at-

tached to the Canadian Army Opera-
tional Research Establishment.

He is a University of Alberta graduate

in civil engineering, class of 1954.

P. Van Vliet, jr.e.i.c, of Regina, former-

ly employed as a machinist with the

White Motor Company of Canada Lim-
ited now holds the position of switch-

man on the automatic exchange in con-
nection with the Government Telephones
in that city.

H. F. Pragnell, tr.e.i.c, was recently ap-

pointed project engineer with the Eddy
Match Company Limited, Pembroke, On-
tário.

Mr. Pragnell graduated from the Royai
Military College in 1942 and is a civil

engineering graduate of McGill Univer-
sity. Since graduation in 1949 Mr. Prag-

nell has been employed in construction

and design work with the Foundation
Company of Canada Limited in Mont-
real and Chalk River, Ontário.

Camille Cauchon, jr.e.i.c. Recently

transferred from Montreal to Quebec City

is Camille Cauchon, of the sales engineer-

ing division of Minneapolis-Honeywell

Regulator Company Limited.

He is a native of Quebec City and

Camille Cauchon, Jr. E.I.C.

a graduate in electrical engineering from
Lavai University, class of 1951.

Lorne Rispler, jr.e.i.c, has been trans-

ferred to Ottawa from Montreal by the

Minneapolis-Honeywell Regulator Com-
pany Limited. He is responsible for sales

in the commercial division of the Ottawa
office of the company.

Lorne Rispler, Jr. E.I.C.

He is a graduate of the University of

Alberta, class of 1951.

G. A. C. Eby, jr.e.i.c, is now chief en-

gineer, of the reinforced plastics division

of the Rrunswick Balke Collender Com-
pany in Toronto.

First a laboratory supervisor with Do-
minion Alkali and Chemical Company in

1949 and then associated with E. B.

Magee Limited in Port Colborne, Ont,
in 1951, he has also worked with Do-
minion Rubber Company, in Kitchener,

GAUGES
• Lorgest stock of

Bourdon type Pressure,

Vocuum, Altitude and

Compound Gauges

in the Dominion

Distributors Across Canada

DART
UNIONS

for efficient serv/ce

and economy

Two Bronze Seats Ground to a True Ball Joint

DART UNION COMPANY OF CANADA LTD.
TORONTO CANADA

£. mORMSOn BRflSS SSã
276 KING ST. W., TORONTO, ONT
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On this page you see a small sample of the

thousands of buildings throughout Canada
that have utilized *"AEROCRETE" and
*"HAYDITE" roof and floor slabs.

"AEROCRETE" and "HAYDITE" precast

concrete units are fíreproof, economical, simple

to erect, clean and attractive to the eye. These

remarkable buildings materiais have been suc-

cessfully used for buildings in almost every

Canadian industry.

No matter what you have on your drawing

boards, let us tell you how our precast concrete

products can be used to best advantage in your
plans.

isTjRM

PH-7

CTION
—

y r\hisi yz-z—
Q\J*~ ~ ~ *REGISTERED TRADEMARK

PRECAST CONCRETE PRODUCTS FOR EVERY PURPOSE
26 Hollinger Road, Toronto 16 • 2501 Lakefield Ave., Montreal E., Que.
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Ont. Concluding his studies at McGill
University in 1949, he was awarded a

B.Eng. degree in chemical engineering.

F/O H. R. Hyslop, jr.e.i.c, combining
his profession with an air force career is

at present stationed at Air Force Head-
quarters, Ottawa, in the procedures sec-

tion of the Directorate of Construction

Engineering.

F/O Hyslop graduated from the Uni-
versity of Saskatchewan in 1953. He was
awarded a B.Eng. degree in civil engi-

neering.

D. M. Murray, jr.e.i.c, is with the oper-

ational research section of the Defence
Research Board, Ottawa, following a
period of work with the division of radio

and electrical engineering, National Re-
search Council of Canada.
A 1951 graduate of the University of

Manitoba, Mr. Murray has held positions

with the Dominion Rubber Company of

Canada shortly after his graduation, with
Poole Construction in Edmonton, in 1953,
and the engineering department with the
City of Edmonton a year later.

Albert Rodney Sandall, jr.e.i.c, has ac-

cepted a position with the Ste. Anne
Paper Company at Beaupre, Que., fol-

lowing a term of service with the Na-
tional Street Car Corporation, in Hamil-
ton, Ont. With this firm since 1954, he

has also been employed in the same gen-

eral field as materiais inspector, with the

Ontário Northland Railway, at North Bay,

Ont., in the mechanical department.

Mr. Sandall completed his engineering

studies at the Nova Scotia Technical Col-

lege. In 1950 he was awarded a B.Eng.

degree in mechanical engineering.

In 1953 he held the position of design

engineer with the Bathurst Power and
Paper Company Limited, Bathurst, N.B.

R. S. Jermyn, jr.e.i.c, has taken up em-
ployment with Dominion Electrohome

Industries Limited in Kitchener, Ont., as

mechanical engineer.

Most recently he has been working
in the capacity of sales engineer with

Magna Metals Limited, in Toronto, and
has also had employment with the Ca-

nadian Westinghouse Company Limited
in Hamilton, Ont.

He studied engineering at the Nova
Scotia Technical College and gained a

B.Eng. degree in mechanical engineer-

ing in 1952.

James R. Young, jr.e.i.c, with Cana-
dian Westinghouse Company since 1950,

has received a transfer from Hamilton,
Ont., to Edmonton. Serving in the com-
pany^ apparatus sales office, he will be
largely concerned with the oil and min-
ing companies of the area.

Mr. Young has spent the whole of his

engineering career to date with the Ca-
nadian Westinghouse Company, begin-

James R. Young, Jr. E.I.C.

ning with a two-year engineering training

at the company plant in Hamilton, fol-

lowing his graduation from the Univer-

sity of Alberta. On conclusion of the

course he was moved to Montreal where
he was employed in the apparatus div-

ision, dealing with shipbuilding and sup-

pliers of marine and naval equipment.

C. G. Forberg, jr.e.i.c, has received the

appointment of London, Ont., township
engineer, following three years' work of

a similar nature as municipal engineer at

Wallaceburg, Ont.

A veteran of the second world war.

SPECI A LI ST S IN:SPECIFY Rfamt SYSTEM

FOR FASTENING INTO

STEEL AND CONCRETE
Better than 100 fastenings per hour can

easily be made with the dependable

Ramset Jobmaster with trigger operation

and other important features. With far

less effort, Ramset system saves up to

90% in time and 50% in cost for new
construction or maintenance work.

Ramset fasteners have been made
Canada since 1949.

Complete stock and prompt service

available in every industrial centre

Canada.

Ask for "Modern Fastening Methods" and
monthly Newsletter. Profit from the many
practical suggestions and diagrams

proved by long successful experience of

thousands of Canadian Ramset users. Ask your dealer for a

copy or write us today.

RAMSET FASTENERS LTD.,
11-15 Laplante Ave. Toronto, Ont.

Restoration and repairs of concrete struc-

tures by "Gunite" and other processes.

Gun applied refractories.

Soil Investigations and Engineering, Geo-

physical Surveys. Chemical and Cementi-

tious Consolidation of both sub-grades

and structures by pressure grouting.

Sale, supply and erection of Butler pre-

engineered steel buildings.

Sale and supply of ali refractory mate-

riais and contractors for any refractory

installations.

Your inquiries are assured of our prompt attention.

Head Office: 180 Vallee St., Montreal, P.Q. - UN. 6-7632
Toronto: 402 Old Weston Road - RO. 2-7581

Quebec: 40 St. Paul Street — 5-6543
Halifax: 135 Lower Water Street — 3-7381
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It pays te deal

with specialists

Throughout the years,

Hawaii has built a reputation

for the worlcTs finest

pineapples ... a reputation

which is guarded today by the

most exacting of standards.

In just the same way,
for generations,

Jenkins Bros. Limited have
enjoyed a reputation for the

world's finest valves . .

.

a name built on careful

manufacture and complete
concentration on this

one product.

Thafs why you can be
completely confídent

of trouble-free service

when you order Jenkins
. the valves made

by specialists.

Making Quality Valves is Our Business — Our On/y Business

Sold through leading industrial distribufors

JENKINS BROS. LIMITED
617 ST. REMI STREET, MONTREAL, QUE.

Sales Offwcs: Toronto, Winnipeg, Edmonton, Vancouver
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SPINO CONSTRUCTION
saves time and money, keeps

men and machinery bosy with

BELL S MOBILE TELEPHONE SERVICE

Here's one of many examples:

A Spino superintendent, working on

an excavation, encounters more rock

than anticipated. From his mobile

telephone he calls the company's works

centre 15 miles away.

"I need another air compressor right

away!"he says. "There aren't any here,"

comes the reply, "but Joe has one he

isn't using."

The superintendent 'phones Joe (on

another project three miles away) and

in a few minutes the compressor is de«

livered and put to work.

Why not give us a call and let us tell

you how BELVs Mobile Telephone Service

will save you time and money. A FREE
DEMONSTRATION will show you how it

could work for YOU.

BELL Mobile Telephone Service doesn't tost, it pays!

THE BELL TELEPHONE COMPANY
OF CANADA

R. J. Scarabelli, field engineer
for Spino Construction, uses the

mobile telephone from the job

site to report progress to Mr. Spino.

Joseph Letourneau, master me-
chanic for Spino, speaks to the

firm's work centre from a remote
|ob site.

• PERSONALS

he served overseas witli the R.C.A.F. Af-
ter tlie war, returning to his home in On-
tário, he studied at Queen's University
and there obtained a civil engineering
degree in 1949.

Mr. Forberg's graduate engineering
career began with an appointment as as-

sistant city engineer at St. Thomas,
Ont., where he remained until his Wal-
laceburg appointment in 1953.

Jacques Lapointe, jr.e.i.c, is field engi-

neer on the construction of an electro-

metallurgical pilot plant being built by
Fraser-Brace Engineering Company Lim-
ited, Montreal, at Niagara Falis, Ont.

Mr. Lapointe graduated from McGill
University in 1950, and immediately
joined the Canadian General Electric

Company Limited for a one-year test

course in Peterborough, Ont., and later

spent six months with the company 's

transformer design section in Toronto.
In 1951 he accepted a position with

Fraser-Brace Engineering Company Lim-
ited as assistant electrical superintendent
on the construction of the Dupont Nylon
plant at Maitland, Ont. He remained
with the firm, at that time, until 1954,

rejoining in November, 1955.

In the ínterim Mr. Lapointe was serv-

ice engineer with Thompson Electrical

Works Limited, in Montreal.

MacKenzie Dickson, jr.e.i.c, has become
vice-president and sales engineer with
Separator Engineering Limited, in Mont-
real.

Earlier in his career, after a 1950
graduation from McGill University with

a B.Eng. degree in chemical engineering,

he was in 1952 employed with Merck
and Company Limited at Valleyfield,

Que.
He has also worked as sales engineer

with the Delaval Company Limited in

Peterborough, in 1953.

G. W. Morgan, jr.e.i.c. The position of

chief engineer with Coast Steel Fabrica-

tors Limited, in Vancouver, is held by
G. W. Morgan, the former chief design

engineer of Standard Iron and Steel

Works Limited plant in Toronto.

Shortly after gTaduating from the Uni-

versity of British Columbia in 1950 his

address was Lambton Mills, Toronto.

J. Hode Keyser, s.e.i.c, a 1955 grad-

uate of the Ecole Polytechnique has been
accepted for the position of soil engineer

with the City of Montreal.

Mr. Keyser obtained a B.A.Sc, degree

in civil engineering.

Jean Morin, s.e.i.c, has joined the staff

of Canadian Fairbanks-Morse Company
Limited as an estimating engineer in the

firm's pump and electrical department.

He is a 1955 graduate of the Ecole

Polytechnique, where he studied mech-
anical engineering. While an undergrad-

uate he won one of the student prize

memberships, awarded by the Institute

in 1954.
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Traction
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ÚM ActíOn anywhere

l-Wfieer

drive
VEHICLES

Internationally recognized for their go-anywhere

mobility and rugged service, 'Jeep' 4-wheel-drive

vehicles are proving in practically every

industry a sensational ability to slasb costa on

an ever widening range of jobs.

Economical transportation in two or four

wheel drive on or off roads; with mobile

"take-off" power ready for delivery anywhere.

'Jeep' vehicles supplement heavy-duty eqnipment,

spread their costs over an amazing variety of jobs,

give extra savings through long life and low

maintenance costs.

A 'JEEP' VEHICLE CAN HELP YOU
CUT JOB COSTS!

There are over 50 pieces of special eqnipment
for Jeep' vehicles, with applications in every

industry dependent on mobile power. You'll

find the working potential of your 'Jeep* vehicle

unlimited.

WILLYS OF CANADA, limited
KW211

VANCOUVER, B.C., Sherwood Motors (1953) Ltd., 898 Burrard Street
CALGARY, Alta., Modern Motors Ltd., 1538 9th Avenue E.

REGINA, Sask., Western Tractor & Equipment Co. Ltd., 1540 lOth Ave.

WINNIPEG, Man., Leonard & McLaughlin Motors Ltd. Portage and Maryland
L0ND0N, Ont., Middlesex Farm Equipment Ltd., 287 Adelaide Street
TORONTO, Ont, Cooke-Willys Ltd., 676 Bay Street

THE ENGINEERING JOURNAL—JULY, 1956

WINDSOR, ONTÁRIO

Canada's most useful vehicles

MONTREAL, Que., Cooke Toledo Motors Ltd., 2134 St. Catherine Street W.
QUEBEC, Que., Auto Moderne Ltee., 498 Rue de la Couronne

FREDERICTON, N.B., Capital Garage Ltd.,355 Campbell Street
HALIFAX, N.S., Provincial Motors Ltd., 35 Grafton Street
ST. J0HN'S, NFLD., Baird Motors Ltd., Merrymeeting Road
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NEWS OF THE BRANCHES

Activities of the Forty-Seven Branches of the Institute

and abstracts of the papers presented at their meetings

BELLEVILLE

E. T. HILBIG, jr.e.i.c,

Secretary-treasurer.

General Meeting

The final meeting for the 1955-56 sea-

son of the Belleville Branch of the En-
gineering Institute took the forni of a

conducted tour of the Marmoraton Mine,
located near Marmora.
AU phases of the iron mining operation

as it occurs at Marmora were seen. The
magnetite type of ore is obtained from
an open pit, being hauled by huge 22-

ton Euclids, to the north end of the pit

where it is dumped into skips. A bal-

anced arrangement of inclined hoists

raises the loaded skip, while simultane-

ously lowering the empty skip.

The ore is subjected to the usual crush-
ing processes, emerging from the bali mill

as fine powder. Of considerable interest

is the separation of the magnetite from
the tailings by means of revolving mag-
netic drums, under which the emulsion of

ore and water is conveyed. The final

operation consists of "pelletizing" the

beneficiated ore. In this form, the ore is

suitable for refining in the blast furnaces
at Buffalo, to where it is shipped by rail

and boat.

The Belleville Branch are greatly in-

debted to Mr. H. O. Olson, the mine
manager, and his assistant, who per-
sonally conducted the tour.

VANCOUVER
A. D. CBONK, jr.e.i.c,

Secretary

T. F. HADWIN, m.e.i.c,

Branch News Editor

International Invasion

At the invitation of the Seattle Section

of the American Society of Civil Engi-
neers and their Ladies' Auxiliary, a group
of members of the Vancouver Branch of

the Engineering Institute of Canada and
their wives were royally entertained in

Seattle on May 26, 1956. The invading

party headed by the Branch chairman,

S. S. Lefeaux and ably supported by the

organizing Secretary, A. D. Cronk, made
their headquarters at the Vance Hotel

on May 25 and were greeted by their

hosts led by Hanford Thayer, chairman
of the Seattle Section, Mrs. Élmer Gin-
nute, chairman of the Ladies' Auxiliary

and Mr. and Mrs. Edward Great-

house in charge of arrangements. The
hosts then distributed copies of a care-

fully prepared program for the following

day.

Inspection Trip

On May 26, while the ladies shopped,
the men were taken on a bus tour which
included many points of interest, but
placed prime emphasis on two unusual
construction projects. The first was the

new First Avenue bridge which will span
the Duwamish Waterway. This bridge of

the bascule type is constructed on a silt

bottom too deep for piles and the idea

was conceived of precasting a concrete

base long enough to support both leaves

of the bascule, floating it into position

and sinking it on a prepared bed. This
was successfully accomplished, and at the

time of the inspection, both leaves of

the bascule were almost complete. Frank
Culp, project engineer, illustrated and
described the engineering features.

The second unusual engineering proj-

ect was the supersonic wind tunnel at

the Boeing plant in south Seattle. Here
Gordon Cheney, supervisor of wind tun-
nel design, conducted the group to the
two 38 foot diameter spheres which will

supply the air blast, giving supersonic
speeds of Mach Number 4. The centri-

fugal compressors with air dryers and the
exhaust towers with sound supressing
baffles posed many problems of engineer-
ing interest.

Lunch and Dinner Dance

Lunch for the engineers and their

wives followed the tour at a waterfront

seafood grill and the afternoon was spent

at private homes of Seattle engineers.

The climax of the trip was a smorgas-

bord and dance at a private club. There,

the host and visiting chairmen expressed

the hope of ali concerned that the alter-

nation of annual visits to Vancouver and
Seattle would continue indefinitely and
foster the interchange of ideas and Pro-

fessional fellowship across the border.

VANCOUVER ISLAND

Engineers Wives Association

Organizing to form an association, the

wives of the professional engineers of

Lower Vancouver Island met recently to

elect a president and executive.

Mrs. T. A. J. Leach became president

by acclamation, Mrs. A. B. Sanderson

and Mrs. R. C. Thurber were elected

first and second vice-president and the

duties of corresponding and recording

secretary went to Mrs. W. G. Mclntosh
and Mrs. A. F. Paget. Other officers

elected were Mrs. C. Errington, treasur-

er, Mrs. J. Bowering, social convenor,

Mrs. F. Slaney, program convenor, and
Mrs. J. B. Hicks, membership convenor.

ATTENTION PLEASE!
E.I.C. BRANCH EXECUTIVES

Several months ago you were written to by headquarters' staff

on the subject of new developments in your area of Canada, and
the desirability—almost the necessity—of getting Journal papers
to describe them. There is so much going on now, in so many
places, that ordinary methods of keeping abreast of the en-
gineering news may fail us. We hope not, but you can help us
to be sure. Please organize your branch this year so as to cover
these two things:

—

1. When you hear about a new development in your vicinity,

in engineering or technology, get a few facts together, plus
the names of some of the principais, and send this informa-
tion to the editor. We will take it up from there, if you wish.

2. When you have a paper delivered before your branch, if it

is a reasonably worthwhile effort TRY to get a manuscript
of it and send it to the editor. Some of our finest technical

presentations are lost forever because of this lack, and no
record exists beyond the memories of the comparative few
who heard the speaker.

HELP THE EDITORS TO KEEP IMPROVING OUR JOURNAL
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News of Other Societies

International Society of Aviation Writers

The International Society of Aviation

Writers, a new worldwide body to en-

courage high standards of aviation writ-

ing for peaceful ends throughout the

globe, was formed in San Francisco.

The organization was formed as the re-

sult of the expressed interest in and
need for wider exchange of aviation

information and with the aim of in-

creasing goodwill among the nations of

the world.

The permanent headquarters of the

new organization is Montreal, Canada,
the site of the International Civil Avia-

ion Organization, U.N. Agency. I.C.-

A.O. Council Chambers will be used as

a meeting place.

Leading writers and information

people are behind the organization

from the following countries: United
States, United Kingdom, Canada,
France, Italy, Denmark, Norway, Swe-
den, Belgium, Netherlands, Spain, Por-

tugal, Switzerland, Greece, Argentine,

Brazil, México, índia, Burma, Hawaii
and Austrália.

Officers of the new organization are

announced as follows: President, Arthur

Riley, the Boston Globe; Vice-Presidents,

Sydney Cooper, The International Civil

Aviation Organization; Erik Bergaust,

American Aviation, Washington, D.C.;

Peter King, The Bristol Aeroplane Co.,

United Kingdom. The Secretary-General

is Ross Willmot, Hunting Associates,

Toronto. Other directors include: Verne

Haugland, Associated Press; Boyd Fer-

ris, Air Industries and Transport Asso-

ciation, Ottawa; Neal MacDougall, The
Aeroplane; Niels Beck, Union of Burma
Applied Research Institute, Rangoon;

Stanley Brogden, Royai Australian Air

Force, Victoria, Austrália; Maximillian

Garavito, Revisto Aérea Latinoameri-

cana; Gunnar Kristiannson, Stockholms-

Tidningen.

The first general meeting of the In-

ternational Society of Aviation Writers

is planned to take place in the Mont-

real Headquarters later this year. An-

other meeting is to be held at the same
time as the Society of British Aircraft

Constructors' Show, at Farnborough,

England in early September.

Ganadian Chemical Institute Meets at Montreal

The thirty-ninth annual conference
and exhibition of the Chemical Institute

of Canada was held in Montreal, May
28 to 30, 1956, with some 1500 dele-

gares in attendance. His Worship Mayor
Jean Drapeau opened the exhibition and
welcomed delegates to the city. Dr. Ray-
mond V. Lemieux of the University of
Ottawa presented the Merck Lecture on
the subject "The Significance of the Half
Chain Conformation in Carbohydrate
Chemistry".

Dr. Clifford B. Purves, chief of the
wood chemistry division, Pulp and Paper
Research Institute, Montreal, was elected
president of the Chemical Institute for
1956-57, with Dr. Osman J. Walker of
the University of Alberta as vice-presi-

dent. E. A. Crockett, chief chemist, Poly-
mer Corporation, Ltd., Sarnia, was elect-
ed chairman of the board of directors, to-

gether with 12 new councillors.

The Chemical Institute of Canada
Medal, awarded yearly for outstanding
contributions to Canadian chemistry, was
awarded to Dr. Leo Marion, F.C.I.C., of
the National Research Council, in recog-
nition of his great contribution in the
field of alkaloids.

The opening luncheon meeting on
Monday was addressed by F. C. Pace,

of the special weapons section, Civil De-
fence Services, Ottawa, who spoke on
"Medicai Planning in Civil Defence". De-
scribing the effects of nuclear explosions

and radiation therefrom, and the three

main devices for detection, he stated the

Canadian plan for civil defence was real-

ly a huge effort in preventive medicine.

A symposium on "Problems Confront-

ing University Educators" was held in

the afternoon. Dr. C. A. McDowell of

U.B.C, drew attention to the increased

employment and lack of teachers and
equipment. F. A. Demarco of Assump-
tion College, Windsor, urged courses in

social sciences and liberal arts be includ-

ed in curricula. Louis A. Madonna of the
University of Ottawa pointed out that

the theory required from the students

was continually in a state of change in

our fast developing world. Only by mu-
tual cooperation can Universities know
what is actually desired in industry and
alter courses accordingly.

The second luncheon meeting on Tues-
day was addressed by L. G. Cook, di-

rector of the chemical and metallurgical
division, Atomic Energy of Canada, Ltd.,

Deep River, Ont, whose subject was
"Our Relation to the Technicians". He
told of the need for more technicians
to give professionals more time to think.

The Montreal Medal of the C.I.C., es-

tablished earlier this year for award to

the Canadian showing the most signifi-

cant leadership or making the outstand-

ing contribution to the profession of

chemistry or chemical engineering, was
awarded during the luncheon meeting to

R. R. McLaughlin of the University of

Toronto by President Roger Gaudry.
Earlier in the conference, T. H. C.

Raikes of Howard and Sons (Canada)
Ltd., stated that the chemical industry,

employed 60,000 workers and had a gross

product exceeding $1 billion. It was as

inventive and progressive as any in the

world. The only drawback was a short-

age of chemists and chemical engineers.

Tuesday afternoon was devoted to a

symposium of the division of chemical
engineering on "The Financing of the

Chemical Industry in Canada", with P. W.
Blaylock, president, Shawinigan Chem-
icals, Ltd., Dudley Dawson, president,

Dawson Hannaford, Ltd., H. B. Fewkes,
associate treasurer, Sun Life Assurance
Co. Ltd., and Selwyn Irwin, president,

McArthur Irwin, Ltd., as panei mem-
bers.

Conclusions reached were that the Ca-
nadian public can expect increasing op-
portunities to invest in Canada's chem-
ical industry because of its current rapid
expansion, and because with die publicity

now being given to the high rate of

foreign investment in Canada, foreign

companies may give Canadians a larger

opportunity to participate in their sub-
sidiaries. So far most of the industry has
financed its expansion internally, but due
to expansion, outside capital is becoming
necessary. Expected capital investment
needed this year is $80 million.

Dr. Louis Frederick Feiser of Harvard
University delivered the Leroy Egerton
Westman Memorial Lecture, his subject

being "Hooker Oxidation". This was fol-

lowed by the conferring of an honorary
degree on Dr. E. W. R. Steacie, presi-

dent of the National Research Council,

by the Université de Montréal, and a re-

ception by the Société de Chimie de
Montréal.

Plastic Design of

Steel Structures

Some sixty structural engineers from
across Canada attended a five-day course
in Plastic Design of Steel Structures dur-
ing the week of May 28. The course was
arranged by the Royai Military College
and Queen's University of Kingston, On-
tário, with the support of the Canadian
Institute of Steel Construction, Inc.

(Continued on page 970)
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G-E Motors and Controls power and co-ordinate the operation of this new Reverslng Hot Strip MIM at

the Dominion Foundrles and Steel Limited plant in Hamilton, Ontário. The new mill rolls hot strip and
sheet steel with the highest levei of uniform gauge and shape, at the rate of 1,800 feet per minute.

C-G-E Application

A general view of the motor room showing some of
the G-E motor and generator sets used to operate
Dofasco's new Hot Strip Mill, In Hamilton, Ont.

Engineering Help

Partlal vlew of main DC Switchboard and Amplidyne seta
gives some idea of the intricate control system engineeredl
by C.G.E. to co-ordlnate the operatlons of this new mill]
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The mill is driven by two 3,000 HP G-E D.C. Mill Type Motors mounted In tandem. They
are supplied by a motor generator set consisting of a 7,000 HP, 13,800 Volt, Synchronous
Motor, driving two 2,500 KW G-E Generators. There is also a 2,000 HP auxiliary M.G. set.

JOFASCO Increase Production . .

.

Add Two New Products
With the completion of this multi-million dollar

reversing Hot Strip Mill at Dominion Foundries
and Steel Limited, Hamilton, C-G-E Application

Engineering scored another success in helping
Canadian Industry increase production, and manufac-
ture improved, new products.

The custom-built co-ordinated motor drive and
regulating equipment—G-E Motors, and Controls

—

were integrated to assure simplicity of operation and
to yield consistent, high-quality production. This new
mill will roll hot strip at 1,800 feet per minute—twice
the speed of the former 4-hi mill. In addition to

increased production, Dofasco now produces two new
products with this equipment—hot rolled sheets and
hot rolled strip steel.

The G-E Equipment driving and co-ordinating this

new mill was developed expressly for this operation

by C-G-E Application Engineers. The result: highly

consistent production quality, and low cost operations.

C-G-E Engineers have developed similar
functionally-simple, automatic drive equipment for

just about every type of Canadian industry. To
discover how G-E Co-ordinated Equipment can
increase efficiency in your plant, contact your nearest

C-G-E office, or Apparatus Department, 212 King St.

W., Toronto, Ont.

GENERAL ELECTRIC

CO-ORDINATED
jêêêl WÊ tÊ WÊ WÊÈbk SEI SBÊ US! H&S9HI

AAD-66701R

CANADIAN GENERAL ELECTRIC COMPANY LIMITED
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• NEWS OF OTHER SOCIETIES

Professor J.
W. Dolphin, head of the

civil engineering Department at R.M.C.,
Professor H. M. Nelson, assistant profes-

sor of civil engineering at R.M.C, and
Doctor D. T. Wright, M.E.I.C. assistant

professor of civil engineering at Queen's
University were the lecturers.

The course was geared to meet the

needs of the practising structural engi-

neer rather than a group interested in

pure research only. For this reason con-

siderable emphasis was placed on prac-

tical problems, such as joint details that

will be encountered when plastic design

methods are used. The results of research

in this field seem to indicate that struc-

tural joints will be simpler and more
functional in appearance but that fabrica-

tion and erection procedures will have
to be changed somewhat from present
day practice in order to achieve full

economy.

The course began by developing the
simple plastic theory of flexure and ap-

plying it to the design of structures.

Modifications to the basic theory were
introduced in order to cope with such
familiar problems as shear, axial load

and local and lateral instability. Labora-
tory tests on full-sized structures dem-
onstrated the accuracy of the procedures

advocated.

Dr. Bruno Thurlimann of Lehigh Uni-

versity was guest speaker at a luncheon.

Dr. Thurlimann pointed out that the

current practice of designing continuous

structures by the stress theory was some-
what of a fallacy, as in nearly ali struc-

tures of this kind stresses exist that are

not taken into account in design. Such
practices as welding, cambering, crimp-

ing and aligning of members, and even
cutting and shearing, create residual

stresses that may be extremely high, so

that the yield stress may be reached in

some parts of the material before any

design load is put on the structure. The
question arises as to just what is keeping

such a structure from collapsing. Plastic

behaviour appears to be the only answer.

Elastic analysis is only a beginning in

the actual problem of steel design. We
are now ready to consider the more log-

ical method of taldng plastic behaviour

into account and making full use of its

desirable characteristics.

In effect, plasticity is that property of

a continuous structural member which
permits it to transfer moment by the for-

mation of plastic hinges at points of max-
imum moment. This ability allows the

member to carry considerably more load

than has been previously thought pos-

sible. The whole basis of plastic theory is

based on the ductility of structural steel

( i.e. the ability to strain without increase

of stress). In order for a designer to cor-

rectly understand this method of design,

it is necessary for him to forget the stress

concept and to concentrate on actual

load carrying capacity. Of course there

are still several problems involved in plas-

tic design. One of these problems which
is extremely important is lateral stability

of the structure and another is column
design in high buildings, where a high

axial load occurs; but the outlook is very

bright and Dr. Thurlimann believes that

a solution is imminent.

Dr. Thurlimann strongly believes that

the factor of safety, as we know it today,

should be re-appraised. A safety factor

of 4 was originally devised in France in

1820 and was based on actual ultimate

load tests measured in existing buildings

in Paris. From that time until now the

factor of safety has been reduced to a

figure of 3.25 on ultimate load. Under
the new theory a designer will be able

to predict accurately the exact load at

which real structural failure will occur.

These predictions have been verified by
actual tests of full-scale models. He sug-

gests, therefore, that a more realistic fac-

tor of safety be determined.

As far as practical considerations are

concerned, plastic design will provide a

marked tendency to more continuous

structures, and the present waste of ma-

WOOD STAVE PIPE FOR
SUPPLY LINES AND TAILI

II

G
IE WATER
DISPOSAL

FURNISHED WITH

DOUBLE STEEL

COUPLINGS, WIRE

WOUND WOOD
COUPLINGS OR

ADJUSTABLE

BANDED COUPLINGS.

Our new catalogue
gives full information

on the complete line of

"Pacpipe" wood stave

pipe and tanks. Write

now, without obliga-

tion for your copy.

pacpipe
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terial involved in simple span framing

will be largely eliminated. Since rigid

connections are an absolute necessity,

welding will be used far more, and new
techniques will have to be evolved. It

is quite clear that just by using less struc-

tural material the actual economy of

structures may not be immediately re-

duced because shop fabricating costs for

the type of connections required will be
higher until the necessary experience is

gained. The trend will likely be to more
shop welding with splice connections be-

ing made in the field by use of high-

tensile bolts.

Presently in England the British Stand-
ard for the design of steel building frame-
works incorporates a clause on fully rigid

design that enables the designer to use
the plastic design method. Upwards of

two hundred building frames embodying
this principie have been erected.

In the United States a committee of

the A.S.C.E. has been established which
will publish simple design procedures and
test results for the use of practising en-
gineers. The American Institute of Steel

Construction is presently preparing a de-
sign manual for the plastic design of low
buildings. Because research is still en-
gaged in the design of columns with

high axial loads, only one- or two-

storey buildings will be included in the

scope of this manual. It is generally felt

that in a matter of one or two years

plastic designs throughout the range of

buildings will be made in the United

States.

In Canada the theory of plastic de-

sign has been in the curriculum of at

least six Canadian universities during

the past year and it is expected that

additional courses either for graduates or

under-graduates will become available

for the coming semester.

Mining Congress

The Canadian Institute of Mining and
Metallurgy, and the Canadian committee
of the Sixth Commonwealth Mining and
Metallurgical Congress in 1957, have an-

nounced that the president of the con-

gress will be R. W. Diamond, M.E.I.C.,

of Trail, B.C.

Mr. Diamond will direct a nation-wide

organization appointed from the Canadi-

an mineral industries to plan and pre-

pare for this major mining event in the

fali of 1957. The congress plans call for

a cross-country inspection tour of impor-

tant Canadian mining operations by 500

delegates from ali parts of the Common-
wealth. Three special trains and six chart-

ered aircraft will take the delegates on

their tours from Vancouver to Halifax

and through the north country. Major

meetings of the Congress will be held

in eight Canadian cities, commencing in

Vancouver on September 8-9-10, 1957.

The Congress General Committee is

headed by Robert A. Bryce of Toronto.

Co-chairmen are H. L. Roscoe, for East-

ern Canada, and H. R. Banks for West-

ern Canada. John S. Proctor of the Im-

perial Bank of Canada is honorary trea-

surer. Committee members are Dr. John

Convey, F. V. C. Hewett, and C. C
Huston. C. H. Mitchell is excutive sec-

retary for the general committee of the

Congress, with headquarters at 507 Me-
tropolitan Building, Vancouver 1, B.C.

Forestry Conference

A national forestry conference will be

held in Winnipeg, September 17-19,

1956, under the sponsorship of the En-

gineering Institute of Canada, the Cana-

dian Chamber of Commerce, the Cana-

dian Institute of Forestry and the Cana-

dian Forestry Association.

Secretary of the program committee is

J. L. Van Camp, of the Canadian Fores-

try Association (4795 St. Catherine

Street West, Montreal 6).
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BOOK REVIEW

Rideau waterway
Robert Legget. Toronto, University Press;
1955. 249 p., $5.00.

When an author is in love with his

subject, a better than ordinary book is

pretty sure to result. One needs to read
only a few pages of "Rideau waterway"
to realize that Mr. Legget is indeed an
enthusiast on the waterway and that he
must have spent many hours not only in

digging into the data on which much
of this book is based, but also a good
deal of his spare time in travelling up
and down the waterway itself.

The first six of the even dozen chap-
ters are historical. They tell why, how
and by whom the waterway was built

and are necessarily a biography of Lt.

Col. John By, R.E., the genius behind
the project. Perhaps Lt. Col. By was our
earliest distinguished engineer. As such,
he has lately attracted increasing notice
from today's members of his profession,

to the extent that a memorial to him
was recently unveiled in Ottawa, thanks
largely to the efforts of our Ottawa
branch.

But Mr. Legget also pays tribute to
the work of By's associates—his principal

assistant, John MacTaggart; the júnior
engineers, e.g., Lieuts. Pooley and Deni-
son; the contractors, among whom we
find names still familiar to us—Drum-
mond, McKay, Phillips, White and Red-
path, for example. Parsons and politi-

cians, lawyers and merchants pop in and
out of these chapters, making them veri-

tably a brief history of the Rideau area
from its early days to the present.

These chapters will be of more direct

interest to the engineer than to the gen-
eral reader, written as they are with
the touches necessary for technical clarity

yet they should be quite intelligible to
anybody. They bear witness of By's abil-

ity and good judgment in the face of
conditions inherent in the time and place,
which would have discouraged a less

talented and determined engineer.

Having got the waterway built and in

operation, Mr. Legget follows its for-

tunes from its official opening in 1832

to the present. Never used for military

purposes under stress of war, it contri-

buted much to the development of the
area which it served, until driven out of

the commercial picture by the competi-
tion of rail and road. Given over today
almost exclusively to tourist traffic, the
waterway justifies its continued opera-
tion by bringing into Canada mariy
more dollars than it takes from the tax-

payer's pocket.

The last five chapters of "Rideau wa-
terway" are a log of a trip through it

from Kingston to Ottawa and a short

account of the founding and develop-
ment of Ottawa. There is much gossipy

comment on and anecdotes of people
and places, past and present, along the

way. If the general reader has even only

a partly developed sense of history, he
cannot fail to be intrigued by these chap-

ters.

There are sixteen pages of excellent

illustrations, mostly from the author's

own photographs, a few line cuts in the

text and adequate maps. The book ends

with a list of references; a list of super-

intending engineers — By himself served

from 1826 to 1832; information on maps,

charts and fishing; a table of mileages,

lifts and clearances; and a good index.

This writer thoroughly enjoyed "Ri-

deau waterway". It should give any Ca-

nadian pride in his national heritage and
ought to convince any engineer that

there is an historical tradition behind

him. It is pleasant to feel that Mr. Leg-

get, director of the division of building

research of the National Research Coun-
cil and an active member of the Engi-

neering Institute of Canada thought it

well worth while to devote some of his

time to this kind of writing, though it

will probably add little to his Profession-

al reputation. Would that others able

might follow his example! We need bi-

ographies of other Canadian engineers—

the Shanlys, Sir Casimir Gzowski, T. C.

Keefer and Sir John Kennedy, to men-
tion onlv four.

R.DeL.F.

BOOK NOTES

Prepared by the Library

.

The Engineeríng Institute of Canada
* Review provided through the courtesy of

the Engineering Societies Library in New York.

Alternating-current circuit theory,

2nd ed.

M. B. Reed. New York, Harper, 1956. 589 p.

illus., $6.50 (U.S.)

The advent of television and compu-

ters has created more complex systems

in the electrical engineering field, and

these in turn demand greater precision

in the mathematics and physics needed.

The second edition of this textbook takes

into account these developments by re-

vision of some of the material, or by the

presentation of new approaches to prob-

lems e.g. the m-derived approach to

filter design has been replaced by the

DURING THE S U M M E R MONTHS
THE LIBRARY IS OPEN FROM
9 TO 5, MONDAY TO FRIDAY

time-tested method based on the sym-
metric lattice.

The first section of the book covers

such basic principies as sine wave and
vector representation of an alternating

current, the álgebra of complex numbers.

the parallel and series-parallel electric

circuit, Fourier series, and transients.

The remainder of the book deals with

specialized topics, among them three-

phase wye- and delta-connected power
distribution systems, symmetrical compo-
nents, steady state operation of a trans-

mission line, and electric filters.

"Analyse dimensionnelle et théorie

des maquettes.
H. L. Langhaar. Montreal, Fomac, 1956. 230 p.

This work is a translation of the

author's "Dimensional analysis and theory

of models" and is devoted to the prin-

cipies of dimensional analysis which
treats the general form of equations that

describe natural phenomena. The first

four chapters deal with basic principies

and develop them mathematically. Chap-
ter five covers the theories of similarity

and model testing. The remaining five

chapters treat specific applications of

dimensional analysis. A knowledge of

the principies of physics and engineering
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• LIBRARY NOTES
usually presented in the first three years

of an engineering curriculum is assumed.

Analysis of electric circuits.

W. H. Middendorf. New York, Wiley, 1956. 306 p.,
diagrs., $6.00.

The author has attempted in this

book to present in detail the basic prin-

cipies and problems of circuit analysis.

A variety of numerical examples is used
to assist the student in understanding
the subject matter.

The first section of the book is en-
titled "Basic circuit analysis" and in-

cludes chapters on basic laws, types of
voltage and current variations, notation,
the álgebra of complex numbers, impe-
dance and admittance, circuit paramet-
ers, equivalent series, locus diagrams, res-

onance phenomena, and magnetic field
coupling.

The second part is more advanced and
considers such matters as nonsinusoidal
waves, and network simplifications and
theorems. The last section of the book
deals with polyphase and communication
circuits.

*Annual report on the progress of
rubber technology, volume 19, 1955.

London, Institution of the rubber industry 1955
158 p., 21/-.

A criticai review of the literature cov-
ering advances in cable and electrical
insulation, synthetic rubber, testing and
equipment, machinery and apphances,
processes and materiais, and in the man-
ufacture of various types of rubber goods.
One section deals with the use of rubber
as a road surfacing material.

Les applications de 1'explosion
thermonucléaire.

Camille Rougeron. Paris, Berger-Levrault, 1956
307 p., 600 fr.

In this work the author discusses the
possibilities of harnessing thennonuclear
power, and expresses his belief that the
solution to the problem lies in under-
ground explosions.

The author believes thermonuclear
power could be used in excavations for
large dams, for electric power, and in
the chemical industry. He also suggests
that by using this type of power it would
be relatively easy to keep navigation in
the St. Lawrence-Great Lakes open ali

winter.

There are also chapters on naval, air

and land warfare.

Applied electricity, 3rd ed.
A. W. Hirst. Glasgow, Blackie, 1956. 398 p.
diagrs., 25/-.

The M.K.S. system of units has been
used in this revised edition. Other new
material is included in the sections on
parallel operation of transformers, dou-
ble cage rotors, strain gauges, transdu-
cers, closed loop control systems, and
photoelectric cells.

The boik contains material on direct

current machines, alternating current cir-

cuits, transformers, alternators, induction
motors, the conversion of a-c to d-c, il-

lumination, instruments and measure-
ments, and the elements of thermionics.

Architectural construction, 2nd ed.

Theodore Crane. New York, Wiley, 1956. 433 p.,
illus.. $10.00

The new edition of this valuable refer-

ence work will be welcomed by stu-

dents in architecture and engineering,

and by those practicing in these profes-

sions. It is an up-to-date resume of the

better types of construction in use in the

United States, with recommendations
concerning their specific applications.

The reader is given a procedure for de-

termining the type of building frame,
foundation, floor, roof and wall con-
struction most suitable to meet the
requirements of a special structure.

The book also discusses the choice

of the best type of building materiais.

The first chapter deals with building

codes and design standards. Included in

the new material in this edition are de-

scriptions of modern coliseums, hangars
and parking garages, and contemporary
fireproofing details for steel assemblies.

Beton-Kalender; Taschenbuch fiir

den Beton-und Stahlbetonbau.
Berlin, Ernst, 1956. 2 vols., 16 DM the set.

In this forty-fifth edition of the hand-
book ali aspects of concrete construction

are dealt with, as well as ali types of

cement and concrete. Each chapter has
been written by a specialist, and topics

covered include the analysis of structures

and parts, foundations, rigid roofs, ma-
chinery etc.

There are many graphs, tables and
diagrams, and throughout the handbook
reference is made to the German stan-

dards for steel and other construction

materiais.

The Canadian petrochemical industry.

Shell Oil Company of Canada. Chemical division.

Toronto, Ryerson, 1956. 154 p., illus.

The petrochemical industry in Canada
is only about fifteen years old but a

great deal of progress has been made in

this short span. The Shell Oil company
has attempted to define the term "petro-

chemical" and has devoted a chapter to

each of the major products in this class.

Within each chapter the work of the
most important developing company has

been described.

The ten chapters include synthetic

rubber; glycols, polystyrene and other

chemicals; carbon black; ammonia; sul-

phur; petrochemicals and cellulose ace-

tate; polyethylene; isopropyl alcohol, ace-

tone and phenol; glycols; and formalde-
hyde and pentaerythritol.

Circular cylindrical shells.

Dieter Rudiger and Joachim Urban. Leipzig,
Teubner, 1955. 270 p., tables, 24 D.M.

In the last decades many types of

structures have been used for enclosing

large spaces economically without sup-
ports, and of these cylindrical shells

have become important, both because
they are relatively simple to calculate

and construct and because they can be
used for roofing rectangles.

The main body of the book is devoted
to tables for the calculation of cylindri-

cal shells, and solutions are given for 48
parameter-values, from 0.03 to 0.90.

There is also a short introduction glv-

ing the theory of circular cylindrical

shells, and the basic equations used. Sev-

èral pages of worked examples are

given. The text is arranged with Ger-

man and English in parallel columns.

The control of quality in the production
of wrought non-ferrous metais and
alloys. Part III—The control of quality

in heat-treatment and final operations.

London, Institute of metais, 1955. 104 p.,

$2.50. (Monograph and report series no. 17).

The papers published here were pre-

sented at a symposium held in London
in March, 1955. The six papers are fol-

lowed by a general discussion of the

reports.

The subjects covered range from an
assessment of quality of wrought prod-

ucts; the production of rolled, extruded,

and drawn aluminium and its alloys, of

copper and aluminium rod and wire, and
of copper and copper-base alloys; to the

production of light-alloy drop-forgings,

and the heat-treatment, inspection, and
testing of wrought nickel and nickel

alloys.

'Engineering in history.

R. S. Kirby and ofhers. Toronto, McGraw-Hill,
1956. 530 p., illus., $10.20.

This is a general introduction to the

subject, devoted to recording the most
significant achievements in certain

branches of civil, mechanical, electrical,

and metallurgical engineering. Engineer-

ing history is integrated into general

history with the intent of showing how
social conditions influenced engineering

advances and how these in turn influ-

enced the development of Western civil-

ization. Selected references are listed

after each chapter, and a general bibliog-

raphy is given at the end of the book.

50 years' boundary layer research.

H. Gortler and W. Tollmien, eds. Braunschweig,
Vieweg, London, Maxwell, 1955. 499 p., diagrs.,

$13.50.

It was in 1904 that Ludwig Prandtl

gave a lecture at Heidelberg which es-

tablished the theory of boundary layers.

This volume, containing forty-four pa-

pers written by leading scientists from
ali over the world, has been published
in commemoration if that event.

However, the book is not an historical

survey, but rather the authors have pre-

sented the findings of the latest research

on the subject. It should therefore, be of

interest to ali those connected with fluid

dynamics, aeronautics, shipbuilding, etc.

Among the topics considered are tur-

bulence, the boundary layer in the elec-

tron stream, the laminar boundary lay-

er on a rotating sphere, the growth of

the boundary layer behind a shock wave,
the profile drag of biconvex wing sec-

tions at supersonic speeds, etc. With one
exception the papers are ali in English
or German.

The Financial post survey of oils,

1956, vol. 14.

Toronto, Financial Post, 1956. 372 p., $3.00.

This is the most comprehensive survey
of its kind, covering 600 oil producing.
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refining, pipeline and drilling companies

in Canada. Its reports on individual com-

panies give data on production, reserves,

earnings, dividends, acreage interests and

management.
A special section contains up-to-date

maps of important oil fields, including

some 1956 information.

The volume also provides a five-year

price range of oil stock movements,
among other statistical material, and lists

inactive and defunct companies.

Germanium diodes.

S. D. Boon. Eindhoven, Philips, Houston, Else-

vier, 1956. 85 p., illus., $1.95 (U.S.)

The germanium diode is one of the

new "semi-conductors" and this small

book describes its properties and uses.

Sufficient theory is given to enable the

reader to analyze the most common di-

ode problems and to design diode cir-

cuits, but the book is mainly practical.

There is a detailed treatment of the

electrical properties of germanium diodes,

and various examples of practical appli-

cations of this device are provided.

"Heating ventilating air conditioning
guide, volume 34, 1956.

New York, American society of heating and
air-conditioning engineers, 1956. 1696 p.,

$12.00 (U.S.)

The new edition of this standard

guide to current practice in the field

has been brought up to date by addi-

tions or changes in sections devoted to

heat transmission of building materiais,

cooling load, chimneys, estimating fuel

consumption, central systems for air con-

ditioning, automatic control, automobile
air conditioning, and a number of other

subjects. As in past years, the contents

are presented in seven main sections

dealing with fundamentais, human reac-

tions, heating and cooling loads, com-
bustion and consumption of fuels, sys-

tems and equipment, special systems,

and instruments and codes. A manufac-
turers' catalog data section is again in-

cluded.

High-speed combustion engines, 16th ed.

P. M. Heldt. Philadelphia, Chilton, 1956. 805
p., illus., $12.00 (U.S.)

This new edition of the classic text

book on combustion engines covers de-
sign, production and tests.

New developments since the previous
edition was published in 1951 have made
it necessary to include material on the
properties of liquefied petroleum gases
used as motor fuels. There is a new
chapter on the thermodynamics of the

combustion engine, and the chapter on
engine tests has been enlarged.

The general plan of the book remains
the same. Each component of the com-
bustion engine is discussed separately:

engine cylinders, crank case, pistons,

connecting rods, engine valves, carbure-
tor, ignition equipment, bearings, mani-
folds and muffler, etc. There are also

sections devoted to the problems of bal-
ancing the engine, torsional vibration,
water- and air-cooling, speed control and
power output.

I

f

f

Snaking through the Rockies at Pocaterra is the new Calgary

Power Ltd. pipeline leading from the 97 foot earthfill dam
to the powerhouse 5,400 feet away on the Kananaskis River.

A maximum head of 207 feet is provided by the 50,000

acre/feet of water stored above the dam. Flowing at

10.5 f.p.s., a max. of 1,000 c.f.s. is fed into the 18,400 h.p.

turbine driving the 15,500 K.V. A. generator.

Constructed of B.C. Douglas Fir, this 4,500 foot wood
stave pipeline has an inside diameter of eleven feet, is

typical of the many we have supplied in our more than

fifty years devoted to the manufacture of wood stave

products.

Canadian Wood Pipe and Tanks Limited

550 PACIFIC STREET, VANCOUVER, B. C.
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Introduction to electrical engineering.

Walter La Pierre. New York, Harper, 1956.

339 p., diagrs., $5.25 (U.S.)

This textbook is designed to give new
students of electrical engineering a broad
view of the field and, at the same time,

some detailed knowledge of it. The first

part of the book deals with electric cir-

cuits and basic electromagnetic relation-

ships, including capacitive and poly-

phase circuits. The last twelve chapters

describe the generation, use, and control

of electric energy. Within this broad
range, there are chapters on the poly-

phase synchronous machine, industrial

power distribution, production of direct

current, lighting, and electrical instru-

mentation.

There is also some discussion of the

economic, industrial, and social aspects

of electrical engineering, within the

United States.

Job evaluation, 2nd ed.

J. L. Otis and R. H. Leukart. New York, Pren-
tice-Hall, 1954. 532 p., $6.50 (U.S.).

Here is a comprehensive treatment of

a fairly new aspect of industrial manage-
ment. The aims of the first edition—to

present the principies of sound wage and
salary administration based upon job

evaluation — have been retained. The
authors have increased the number of

practical illustrations and mechanical de-

tails of job evaluation, and have includ-

ed case problems at the end of each

chapter.

The book is divided into six large sec-

tions, beginning with an introducion to

job evaluation. This is followed by a de-

tailed description of nonquantitative and
quantitative evaluation systems, and by
chapters on methods of analyzing and
evaluating jobs. The last two sections

are devoted to the procedures used in

establishing the pay system, and to the

principies of wage and salary adminis-

tration.

Melfort looks ahead. "A guide for

community development."
Regina, Dept. of municipal affairs, Community
planning branch, 1956. 74 p., mimeog., plans.

This is an example of what a small

town can do in the field of town plan-

ning. The sub-title of the book is "A
guide for community development" and
it might well be used as a guide by
other towns faced with the same prob-

lems of expansion.

The problem is divided into sections

such as regional considerations, economic
aspects, and population forecasts. The
actual planning is considered in regard

to residential, business and industrial dis-

tricts, schools, public buildings, recre-

ational áreas, public utilities and roads.

Suggestions are also given for ways in

which the recommendations may best be
implemented.

Modem marine engineering.

D. W. Rudorff. New York, Philosophical library,

1956. 154 p., illus., $4.75 (U.S.)

In this book we find a concise review

of various types of propulsion plants

used in marine vessels. These include

steam boilers, condensers and reciproca-

tors, geared steam turbine drive, turbo-

electric propulsion, and gas turbines.

There are also chapters covering the

use of electricity on ships, and refriger-

ating techniques. Detailed treatment of

technical matters is avoided; the book
gives instead a broad descriptive view

of modern trends in marine engineering.

Office work and automation.

H. S. Levin. New York, Wiley, 1956. 203 p.,

$4.50.

The tempo of change in office man-
agement is rapidly accelerating and the

executive will welcome any book which
attempts to keep him abreast of this

change.

The central theme of this book is in-

formation handling—in three phases: first

the initial handling of the great quantity

of information flowing into an office,

with discussions centering around the

common-language concept.

The next chapter deals with electronic

computers and their impact on business

data processing. Various problems arising

from the introduction of computers into

an office are discussed.
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The end result of office automation is

the use of the information thus obtained,

and this is described under the term

"operations research". The last chapter

deals with some of the changes which
arise from these new developments.

A pocket-book for mechanical
engineers, 6th ed.

D A. Low. Toronto, Longmans, 1956. 778 p.

diagrs., $3.80.

Since the publication of the previous

edition of this concise reference work in

1948 there have been new developments

which necessitated the revision of some
material. New editions of certain British

standards have also caused some
changes. The main alterations and addi-

tions are in the sections on iron and
steel, non-ferrous alloys, wood, unified

screw threads, bolt-heads and nuts, pipes

and pipe joints, ropes, chains, and sand-

blasting.

As in former editions there is a good
deal of space devoted to the proportions

of machines and machine details, with

numerous rules and tables given.

Principies of turbomachinery. . .

D. G. Shepherd. New York, Macmillan, 1956.
463 p., diagrs. $10.00 (U.S.)

The originality and value of this text-

book lies in the fact that the author has

correlated the use of turbomachinery in

pumps, fans, compressors, and steam,

gas, and hydraulic turbines. There is no

attempt to present design from the mech-

anical standpoint. Rather, the emphasis

is on a general treatment of ali forms of

turbomachinery, including such aspects

as dimensional analysis, energy transfer,

thermodynamics of compressible flow,

and the flow of fluids in the passages

and over the blades of turbomachines.

These principies are then applied to

the individual types of machines and a

general description of design methods is

given so that the reader is able to under-

stand performance factors.

Early in the text attention is given to

basic energy quantities and to the rather

difficult problem of notation, ,to avoid

confusion as much as possible.

"Resistance of materiais, 4th ed.

F. B. Seely and J. 0. Smith. New York, Wiley,
1956. 459 p., diagrs., $6.50.

Part I of this standard text consists

of the basic topics usually included in

the subject: relations among loads,

stresses, and deformations; stresses in

beams; statically indeterminate members;
dynamic loads, etc. Part II deals with

such additional topics as composite

beams, unsymmetrical bending, continu-

ous beams, and elastic vibration of load-

resisting members.

Route surveys and construction, 3rd ed.

Harry Rubey. New York, Macmillan, 195é

282 p. MIOS., $6.25 (U.S.)

The tables contained in this reference

book are for use in the survey, design,

and construction of highways, railroads,

airways, conveyor belts, canais, pipe

lines and transmission lines. Some of the

tables are not easily found elsewhere,

for example, eight place natural sines

and coisines.

In this edition there is more emphasis

on professional engineering, engineered

construction, professional management,
contracting, and practical photogram-

metry.

Sistemi elastici piani; método
delFincognita principale.

Attilio Linari. Naples, Pellerano dei Gaudio,

1956. 2v., diagrs., tables, 3000 lire.

In these volumes the author presents

new methods for calculating continuous

beams, frames and Vierendeel beams,

beams with various moments of inertia

and continuous parallel beams.

The second volume is composed of

tables of the various functions required

in the calculations.

Stability functions for structural

frameworks.
R. K. Livesley and D. B. Chandler. Manchester,
University press, 1956. 33 pp., 6/—.

The tables in this pamphlet are for

use in determining the criticai loads

Pointing the way to high-level filtration

Filtration in depth by the use of felt fabric elements, cleanable

elements where necessary, long life and foolproof operation

—

these are some of the reasons why VOKES filters have been so

successful in combating the menace of harmful abrasive particles in

fuel, lubricating oil and air.

PI0NEERS 0F SCIENTIFIC FIL TRA TI0N

VOKES (CANADA) LTD. 3801 DUNDAS STREET WEST, TORONTO. Tel. HOGER 2-7569. A Subsidiary of the World Wide VOKES Organisation
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of elastic rigid jointed structures, and
were worked out on the electronic Com-
puter at Manchester university. As the

functions are still unfamiliar to many en-

gineers, examples are given of some of

their methods of use.

Technology of heat.

H. W. Baker. Toronto, Longmans, 1956. 427
p., diagrs., $6.50.

The autlior's object in writing this book
was to provide the engineering student

with a fairly complete understanding of

the technology of heat.

Following a general introduction to the

subject there are chapters on actual

working fluids and fluid mixtures; ele-

inentary working cycles for transforming

heat into mechanical work; reversibility

and entropy; fuels and combustion; the

theory of air compressors and motors;

steam engines and turbines; heat pumps;
heat transference by radiation, conduc-
tion and convection; waste heat recovery
and heat balances.

"Theory and practice of lubrication

for engineers.

D. D. Fuller. New York, Wiley, 1956. 432 p.,

diagrs., $10.50.

In the first half of this book, funda-
mentais of viscosity and flow are dealt

with, and the hydrodynamic and hydro-
static theories are developed from simple

and readily understood principies. In the
last half, two chapters are devoted to

journal bearings, and single chapters to

typical industrial bearings, materiais, air-

lubricated bearings, dry friction, and
boundary friction. Many bearing designs

are given, including those for machine

tools, generators, rolling mills, and centri-

fuges. The book is intended both for

class room use and for practicing engi-

neers.

TECHNICAL BULLETINS
AND

PAMPHLETS RECEIVED
Air pollution

Toronto. Air pollution advisory board re-

port, 1955.

Concrete

The pathology of construction: the

causes of cracking of concrete. J.-P.

Lévy. (N.R.C. Technical translation

no. TT 574)

Construction

Winter construction. Bertil Naslund.

( N.R.C. Technical translation nó. TT
583)

Electrical engineering

A-c. network analysers . . . A. P. N.

Ford and
J.

Miedzinski. (E.R.A.

V/T127)

An adjustable ambient-temperature ther-

mometer for use when testing trans-

formers M. R. Dickson. (E.R.A.

Q/T141)

Iron-loss tests on transformers with cores

of hot-rolled and cold-rolled silicon

steel. (E.R.A. Q/T140)

Picture book of TV troubles, v.5 Hori-

zontal output and H-V circuits. New
York, Rider, 1956. 100p., illus., $1.80

(U.S.)

R-F transmission lines. Alexander Schure,

ed. New York, Rider, 1956. 63p.,

diagrs., $1.25 (U.S.)

Radio receiver laboratory manual. A. W.
Levey. New York, Rider, 1956. 104p.,

illus., $2.00 (U.S.)

A stable synchronous detector for audio-

frequency measurements. P. G. Ken-
dall. (E.R.A. V/T125)

A study of domain structures in alnico.

L. F. Bates and D. H. Martin.

(E.R.A. N/T71)

Engineers. Unionization

Professional engineers and collective bar-

gaining; selected references. Prince-

ton University, Industrial relations

section, 1956.

Frost

On the increasing danger of frost dam-
age to our highways. Lothar Schaible.

(N.R.C. Technical translation no. TT
568)

Miscellaneous

Árgon are welding of aluminium and its

alloys. Electrical considerations. L.

H. Orton and
J. C. Needham (E.R.A.

Z/T104)

Atomic energy: a Financial Times sur-

vey. April 1956.

La commande hydraulique: applications

industrielles. Paris, Dunod, 1956.

Parking: legal, financial, administrative.

Saugatuck, Eno foundarion, 1956.

A.S.M.E. Boiler and pressure vessel code.

Section IV Low-pressure heating boil-

ers. 1956 ed. $1.25 (U.S.)

Shorter form of the national building

code of Canada (1953) (N.R.C.
Assoe, committee on the national

building code)

Standards for distribution transformers.

(E.E.I. no. 55-14)

Standards for wet-process porcelain in-

sulators ( Apparatus-cap and pin type

(E.E.I. no. TDJ-58)

Standards for wet-process insulators (Ap-
paratus-post type) E.E.I. no. TDJ-
59)

STANDARDS REVIEWED
A.S.T.M. Standards, American society

for testing materiais, 1916 Race St.,

Philadelphia 3.

Petroleum produets and lubricants, 1955.

The present issue of this compilation

has been brought up to date by the

addition of the following: nine new test

methods covering the effect of grease

on copper, sampling LP gases, lead in

new and used greases, etc: nine revised

standards, including revised ASTM-IP
petroleum measurement tables; and a

number of new and revised tentatives.

A detailed subject index is included.

954 p. ( $6.50 (U.S.).

Textile materiais, 1956.

These standards cover testing ma-
chines; humidity testing; identification

and qualitative analysis; quantitative an-
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alysis; fibers; textiles made of asbestos,

bast and leaf fiber, cotton, glass, rayon,

acetate, silk, and wool; and warp knit,

pile, and unwoven fabrics. Twenty-two
of the standards are new or revised

since the previous edition was published
in 1954. 761p., $5.75 (U.S.)

British Standards, British standards insti-

tution, 2 Park St., London W.l. British

standards are also available from the
Canadian standards association.

B.S. 602, 1085:1956—Lead pipes for

other than chemical purposes.

For the first time these two standards

have been included under one cover, as

pipes complying with both standards
mainly serve the same applications for

other than chemical purposes, and they
are made by the same extrusion presses.

In the revised B.S. 602 for some ap-
plications lighter weight pipes are per-

mitted, and this has necessitated the in-

troduction of additional tables, as the

heavier weight pipes are still recommend-
ed for service underground. In the re-

vised B.S. 1085 a slight amendment has
been made to the composition.

The tables in both standards specify

the minimum weight to be used for each
application. When sizes above the mini-
mum are required, the new standard
specifies that they should be chosen from

the list of standard bores and weights
given in an Appendix in order to limit

the number of sizes of pipes demanded.
6/-.

B.S. 2591 : 1956 Glossary for valves and
valve parts (for fluids) Part 2—Safety

valves and relief valves. Part 3—Plug
valves and cocks.

Part 2 defines types of, and parts for,

the following types of ordinary safety

valve: direct spring loaded; direct weight
loaded; lever and weight loaded; lever

and spring loaded; 'Ramsbottom' type.

There are seven illustrations of typical

safety valves.

Part 3 defines types of, and parts for,

the following types of plug valve and
cock: lubricated plug valve; non-lubri-

cated plug valve (including lift plug and
split plug types); plug cock; gland cock;

compound gland cock; packed cock.

There are six illustrations of typical plug
valves and cocks. 6/- each.

B.S. 2654: Part 1: 1956—Vertical mild
steel welded storage tanks with butt-

welded shells, for the petroleum
industry. Part 1: Design and
fabrication.

This new British Standard specifies the

materiais, design and fabrication of ver-

tical cylindrical tanks, with butt-welded
shells, for erection above ground. The
tanks are of the following types: a. Non-

pressure fixed roof tanks (ali sizes); b.

Pressure fixed roof tanks (up to 128 ft.

diameter only); c. Open top tanks (ali

sizes )

.

Tanks with floating roofs are excluded.

Reference is made to mountings, stair-

ways and handrailings. There are nu-

merous tables and twenty-two illustra-

tions. 15/-.

Canadian standards, Canadian
association, National research

building, Ottawa.

C92.2-1956—Canadian standard
practice for street and highway
lighting.

This code is based on the American
Standard Practice for Street and High-

way Lighting as sponsored by the Illumi-

nating Engineering Society and approved

by the American Standards Associatioa

It is believed that ali improvements

that are economically practicable should

be made as soon as possible since it has

been definitely established that adequate

lighting results in a decrease in crime

and in traffic accidents. The installation

of adequate lighting costs the commun-
ity less than the accidents caused by
inadequate lighting and it is evident that

the elimination of lighting inadequacies

will not only remove the cause of a great

loss of life and will reduce crime, but

would also permit a more expeditious

movement of traffic. 50 cents.

Good News! ButWHEN?

It should be under control BEFORE it has

had a chance to spread. The provision

of Booth Fireproof Doors at communi-
cating openings has saved millions of

dollars worth of buildings and goods ali

over the world.

Automatic Control

Booth Fireproof Doors can be provided
with a Fusible Link which automa-
tically releases and doses the door
when the temperature rises to 155°F.

For catalogue and further information
apply to â

sé

BOOTH
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ENGINEERING CAREERS

The Automotive Industry
This article covers the main fields

of industry in Canada that offer

scope for the automotive engineer

and his associates. More specifically,

these fields concern the production

of automobiles, trucks, and buses,

and the maintenance of large operat-

ng fleets, particularly of public serv-

ice vehicles.

There are certain specialized ap-

plications and equipment, such as

those used in the construction indus-

tries — special vehicles, earth-moving

equipment, mobile cranes and other

materials-handling units — that might

be considered as coming into the prov-

ince of the automotive engineer, but

these concern a minority of such

engineers and will be more appropri-

ately dealt with in further articles on
industries using such equipment.

In general, the mechanical engineer

predominares in the industry, but

there is also a demand for electrical

and some civil engineers. Many
sénior production and administrative

posts are filled by engineers, and
several of the industry's top execu-

tives are engineering graduates.

The Automobile Industry

AU the leading American automo-
bile makers have manufacturing facil-

ities in Canada, mostly located in On-
tário, but with smaller plants in other

provinces. The extent of these opera-

tions naturally varies, but covers the

production of engines, chassis, bodies,

and their assembly into the finished

vehicle. Some British and European
makers have engineering facilities in

Canada, which may well be extend-

ed in the drive for the Canadian ex-

port market.

Annual production of passenger

cars in Canada during the 1950's has

approached 300,000, while the total

number of male salaried employees
has steadily increased to a present

figure of some 5000 in the motor ve-

hicle manufacturing industry. Al-

though there is some seasonal fluctua-

tion of employment in the industry as

a whole, this does not affect those

positions filled by the engineer.

The highly competitive nature of

the North American automobile in-

dustry results in an exceptional de-

gree of advanced planning for model
changes, and the design engineer has

a major role to play. Even minor

modifications to engine or body style

involve considerable work for the

tool designer and for the production

engineer, since this is a mass-produc-

tion industry and there must be
complete interchangeability of com-
ponents made at high rates of output.

Design of tools and plant, in fact,

is quite as important as the design of

the actual automobile, and there is a

similar division of other duties be-

tween engineering for the product

itself and for the production plant,

so that two separate departments

may be, and often are, necessary.

Vehicle Engineering

The department responsible for

the engineering of the product will

usually have need of metallurgical

engineers to deal with the many ap-

plications of ferrous and non-ferrous

metais and alloys to be found in the

modem motor vehicle. Project en-

gineers are required for engine, chas-

sis, body, and accessories and other

equipment; here, also, the services

of electrical engineers are needed.

This vehicle engineering group

may range from júnior project en-

gineer, through sénior and supervi-

sory grades, to chief engineer.

Production Engineering

As already mentioned, the indus-

try is generally based on mass-pro-

duction, and efficient plant engineer-

ing is all-important.

When a major change in a car

model is planned, new tooling and
dies must be designed, made, and
installed together with other neces-

sary new production equipment in a

short period limited by the demands
of current production and starting

the new run to meet sales demand.
Tools, dies, and patterns have to

meet high standards, since ali com-
ponents and spare parts must be
completely interchangeable. Fur-

thermore, this accuracy must be
maintained over long production runs,

both for reasons of economy and for

maintaining continuity. This is the

field of the tool engineer, and some
idea of its scope may be gathered

from the fact that tooling costs for

a new model may run into several

million dollars.

A constant check must be kept on

the quality of materiais and products,

Assembling engines and electrical traction motor units

(Photo—Canadian Car and Foundry Limited)
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and a staff of quality control en-

gineers operates in the production

departments.

Mass-production in this industry in-

volves the use of much complex ma-
chinery including fully automatic

transfer machines for the production

of finished engine and other compo-
nents from original stock. Maintaining

the mechanical installations in a pro-

duction plant requires the services of

plant engineers, with an electrical

engineering staff to look after the

power supply systems and other elec-

trical equipment.

The production field offers oppor-

tunities for engineers in the depart-

ments mentioned, and further to sé-

nior management positions.

Trucks and Buses

There are several truck manufac-
turing plants in Canada, again mainly

in Ontário, a large Canadian bus

manufacturer in Manitoba, and other

bus plants.

The requirements for engineers are

much the same as found in the auto-

mobile industry, both for product

and production engineering, with the

same high standards for tooling and
interchangeability of finished parts.

Opportunities for advancement to

sénior engineering and management
positions are also open to the en-

gineer.

Maintenance Departments

Most of the major centres of popu-

lation across Canada operate public

Preventive maintenance is essential for large users of vehicles. Maintenance depart-

ments often need engineers.
(Photo—Montreal Transportation Commission)

Large engine assembly in position for lifting into chassis

(Photo—Canadian Car and Foundry Limited)

transportation systems, mostly using

buses.

The conditions of service of these

vehicles are particularly severe under
normal conditions and become even
more so during the winter. Conse-

quently, a heavy load is placed on
maintenance facilities.

The larger transportation systems

operate maintenance shops with

mechanical engineers on the staff;

some electrical engineers may also be
required, and civil engineers may be
called upon for the construction and
extension of the system's roads and
premises. (Naturally, the systems

that also use street-cars and trolley

buses have a greater need for elec-

trical engineers, but these systems

are not considered in detail here.)

Many of the shops use systems of

preventive maintenance, which may
be designed and applied by the en-

gineering staff.

Although the practícal engineering

staffs of these undertakings may be

small compared with those in other

parts of the industry, there are op-

portunities for the engineer to enter

the fields of administration and man-
agement in the transportation systems.

To a lesser extent there may be

some need for engineers in the op-

erating and maintenance depart-

ments of large users of trucks and
other vehicles.

There is also an intermediate field

of operation in which engineers are

required to follow up on problems

that may arise in the use of a manu-
factureis vehicle or components or

in servicing and maintenance.

Training Schemes

Manufacturers and maintenance

departments take undergraduates for

summer work to a limited extent.

The manufacturers generally pro-

vide the newly-joined recentlv-grad-

uated engineer with training courses

to suit the specialized requirements

of the industry. Such courses may
extend up to two years, initially, dur-

ing which time the engineer is on

salary and studies both theory and
practice of ali the industry's opera-

tions.

Salary Scales and Benefits

Engineering salaries are in line

with other leading Canadian indus-

tries.

Paid vacations, pension and health

schemes, and some bónus schemes

apply. The automobile manufacturers

may offer special terms on the pur-

chase of new cars and components.
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BRITISH COLUMBIA
CIVIL SERVICE
ENGINEERS

Hydraulic, Assistant Hydraulic,

Engineers-in-training required to

carry out water resource investi-

gations and hydraulic studies for

the

WATER RIGHTS BRANCH,
B.C. DEPT. OF LANDS

Salaries: $420-$500. per month
for Hydraulic Engineers who should

be eligible for professional regis-

tration in B.C.

$339. -$400. per month for

Assistant Hydraulic Engineers who
are proceeding towards full pro-

fessional registration, preferably

with civil engineering experience.
$303.-$363. per month for En-

gineers-in-training.

OPPORTUNITIES for professional

development through investiga-

tional work and preparation of re-

ports on various water uses
throughout the Province including
the fields of hydro-electric studies,

irrigation projects, flood control

and municipal water supply. Posi-

tions permanent; generous holiday,

sick leave and superannuation
plan. Detailed information can be
obtained by writing or visiting the

B.C. Water Rights Branch, at
Victoria, B.C.

Applications should be directed to

the Chairmon, Civil Service Com-
mission, 544 Michigan Street,

Victoria, B.C.

mine and mill conveying equipment, to
huge post installations for stocking and
transferring such basic raw material as
gypsum and iron ore. Location Ontário.
File No. 5756-V.

CIVIL OR MECHANICAL ENGINEER
preferably early thirties to act as project
engineer, and as such would have liaison
work to do between construction jobs and
chief engineer, and therefore must have
a knowledge of construction, both struc-
tural phases in concrete, structural steel

etc. and in erection of equipment. The
salary can be mutually arranged and will
be satisfactory. Ali usual benefits are
available, such as pension plan, group
insurance etc. File No. 5757-V.

ASSISTANT PUBLIC HEALTH ENGIN-
EER required by B.C. Civil Service De-
partment of Health & Welfare, Victoria,
B.C. Salary $420.00 rising to $500.00 per
month. To assist in supervising policy of
sanitation, approving plans for water and
sewerage systems and related work. Elig-
ible for professional registration in B.C.
preferably experience in public health
engineering. British subject. Apcly Chair-
man. Civil Service Commission, Parliament
Buildings, 544 Michigan Street. Victoria,
B.C. File No. 5758-V.

JÚNIOR INTERMEDIATE AND sénior
engineers for the design and development
of and field representation on: naviga-
tional aids. transistor applic^tion, fire
control systems, air data systems, ice
detection and production equipment,
photographic processing equipment, óptica]
plotting and measuring devices, arma-
ment control equipment and other forms
of servo-mechanisfns and computprs. File
No. 5759-V.

MILL SUPERINTENDENT. Metallurgical
or chemical engineer, to take charge of
privately owned uranium mill in Saskat-
chewan. Must be experienced in the opera-
tion of ore milling and hydrometallurgical
plants. Will have a staff of several en-
gineers and total crew of 60-70 men oper-
ating crusher, mill, acid manufacturing
plant. Excellent housing available for
family. Apply giving details of education
and experience to File No. 5763-V.

A SPECIALIST in aircraft ensines and
propulsion is required to undertake studies
and analyses for defence requirements;
to evaluate research and development
projects and plan test facilities in support
of íhese: to be resnonsible for technical
supervision of extramural research proj-
ects; to carry out liaison with research
laboratories and the services on develop-
ment projects. Candidates must be Cana-
dian citizens or British subjects, and
graduates of a recognized university in
aeronautical or mechanical engineering or
engineering physics with a good academic
standing. Some pertinent experience is

essential. Initial salary is dependent on
qualifications and experience. Employee
benefits include a five-day week, generous
provision for vacation and sick leave,
medical-hospital insurance plans, and an
attractive pension scheme. Excellent
opportunity for advancement.

Inquiries are invited from interested
candidates. Write, outlining briefly your
qualifications, to: Director of Personnel,
Defence Research Board, Ottawa, Ontário.
Please refer to 56-DRB-2. File No. 5787-V.

Mass Transportation

in Cities

(Continued from page 938)

automobiles in motion, and one twen-

tieth of the space when stopped.

Trams and buses on Toronto's Bloor

Street handle 9500 people per hour.

Automobiles bumper to bumper could

carry only 2000 people per hour.

Trams would serve on Toronto

streets for a long time yet, he pre-

dicted.

Comparing capacities of Toronto

thoroughfares, he stated that before

the subway was opened Yonge
street carried 13,000 passengers

hourly. The subway carries 40,000

passengers per hour. An expressway

for bus and auto traffic combined

could carry 2500 per hour, and with

auto traffic alone could carry only

600 or less per hour. The subway

costs $11 million per mile. The aver-

age street costs $5/2 million per mile

uptown and $8 to $10 million down-

town.

Colonel Bingham explained that the

basic problem was to open a way
for people and commerce through

streets now choked with automobiles.

Transit, he said, was safer and rela-

tively cheap, and would be faster if

not impeded by autos, though in

rush hours it was more crowded and

uncomfortable.

Montreal, he said, was entering a

period of accelerated growth due to

the impact of the Seaway, and new
problems were arising. Mass transit

was the only alternative and must be

encouraged by society and govern-

ments. Improvement of transit equip-

ment had to be studied.

Montreal would need a subway

soon, he predicted. Another solution

might be the use of the newly de-

signed monorail such as is now in

service at Houston, Texas. Costing

only $700,000 per mile as compareci

to $12 million per mile for subway
construction, it could be designed

for use underground with double

track at a cost of $11 million per

mile.

There was need to distinguish be-

tween the advantages of each type

of service and to co-ordinate ali sys-

tems to the maximum benefit of the

city. Planning, he emphasized, should

be along lines to take care of the

predicted volume of traffic 20 years

ahead.

EMPLOYMENT BULLETINS

The "Employment Section" appearing monthly in

The

Engineering Journal

is available in the form of advance bulletins

For further information contact:

The Employment Service,

The Engineering Institute of Canada,

2050 Mansfield St., Montreal, Que.
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If you have an industrial lifting problem, you

will find our new Crane Handbook invaluable.

In it you will find information on the classifica-

tion and selection of electric overhead cranes

for various services; features of construction;

runway design data and many other items.

t-

Write for your copy
of Publication No.
MF-100 to your near-

est branchof Domin-
ion Bridge Company
Limited, or P.O. Box
280, Montreal, Que.

CRANES BY DOMINION BRIDGE
PLANTS AND OFFICES THROUGHOUT CANADA
Divisions : Mechanical Platework. Structural. Soifer. Warehouse.
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BREAKER

ST. LAWRENCE

WESTINGHOUSE JETAIRE BREAKER SHIPPED

COMPLETELY AS5EMBLED ON l-BEAM BASE

For the first time, an airblast circuit breaker has been factory assembled, tested and shipped as a

complete unit. When the Westinghouse Jetaire is unloaded, it is ready to operate!

The Westinghouse Jetaire breaker works on a true air principie. Air, under high compression
is used to insulate and to interrupt. At the instant the controlling relay flashes "trouble," air, in a

single blast, repels the contacts, stretches and cuts the are!

The new Jetaire is an example of Canadian creative genius. Conceived and built by Canadian
Westinghouse, it marks a bold step forward in the development of electrical apparatus to serve

the imaginative expansion of Canadian electric power facilities.

Westinghouse is prepared to offer the sum of its experience to Canada's industrial leaders in their

planning for the future.

Canadian Westinghouse Company Limited, Hamilton

VOU CAN BE SURE...IF ITS Westinghouse
Enjoy Television's Top Dramatic Show, Westinghouse STUDIO ONE, every Monday at 10:00 o'clock



Microwave Radio Project

of the Trans Canada Telephone System

J. A. Groleau, m.e.i.c.

Area Chief Engineer, The Bell Telephone Company of Canada

Chairman, Engineering Committee, The Trans Canada Telephone System

Read at the 70th Annual General and Professional Meeting of the Engineering Institute of Canada, Montreal, May 1956

AT THE 1954 annual meeting of

this Institute, Mr. A. G. Lester,

m.e.i.c, presented a paper tracing

the history of telecommunications in

Canada and outlining some of the

developments expected in the future.

This present paper covers a current

project of major importance, the con-

struction of a transcontinental micro-

wave radio system by the Trans Can-
ada Telephone System. This under-

taking will provide for a material en-

largement of long distance facilities

and for the provision of network tele-

vision facilities under contract to the

Canadian Broadcasting Corporation.

This is the largest project ever un-
dertaken by the commercial com-
munication companies, and it is mak-
ing large demands on Canadian en-

gineering, construction and manufac-
turing skills.

There are seven principal adminis-

trations responsible for the provision

of local and long distance telephone

service in Canada. These are the

Maritime Telegraph and Telephone
Company, The New Brunswick Tele-

phone Company, The Bell Telephone
Company of Canada, the Manitoba
Telephone System, the Saskatchewan
Government Telephones, the Alberta

Government Telephones and the

British Columbia Telephone Com-
pany. Each of these administrations

provides the plant and equipment
required to furnish service in its own
territory. About 25 years ago these

seven administrations formed the

Trans Canada Telephone System for

the purpose of developing long dis-

tance Communications on a national

scale. The Trans Canada Telephone
System is not a corporation, but ra-

ther is a co-operative undertaking in

By mid-1958 the Canadian con-

tinent will be crossed by a micro-

wave radio system now under

construction by the Trans Canada
Telephone System. This is the

largest such undertaking by the

commercial companies, and will

matertally enlarge long-distance

facilities and provide television

network under contract to the

Canadian Broadcasting Corpora-

tion. The electrical and construc-

tional engineering problems in-

volved are challenging, and the

techniques are described here.

which the seven administrations agree

to provide adequate facilities be-

tween provinces and to work to uni-

form standards of service and trans-

mission with the objective of sup-

plying long haul telecommunications

adequate to the country's needs.

Figure 1 shows the circuit mileage

devoted to the handling of interpro-

vincial and long haul business, ex-

cluding that between Ontário and
Quebec, from the beginning of the

Trans Canada System until the

present time. The expansion in Can-
ada^ economy since the end of the

war has been accompanied by very

rapid growth in long haul Communica-

tions, and the circuit mileage and

volume of business has doubled

each five years.

Except for the heavily settled sec-

tions of Ontário and Quebec, the

long haul circuits of the Trans Can-

ada System are developed on open

wire Unes equipped with carrier sys-

tems, supplemented in the Mari-

time provinces by a microwave radio

system of limited circuit capacity be-

tween Halifax and Saint John. About
three years ago, it was apparent that

with further growth the capacity of

the existing structures would soon be
exhausted and that major construc-

tion would be required to obtain ad-

ditional facilities across most of the

country. Long range studies were un-

dertaken to determine if relief should

be provided by the construction of

more open wire lines, by the pro-

vision of cable, or by the construction

of a major microwave radio sys-

tem. The Bell Telephone Company
of Canada already had under way a

microwave radio system connecting

Buffalo, Toronto, Ottawa, Montreal,

and Quebec.

Looking well into the future, micro-

wave was a very attractive solution.

It is the most modem and flexible

means of long haul Communications.

It has inherently a large capacity for

future growth, and has the particular

attribute of being suitable for the de-

velopment of facilities required for

network television service. In addi-

tion, it provides storm-free plant, a

factor of major importance when one
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Fig. 1. Circuit mileage of the Trans Canada System.

considers the vast distances and wide
range of climatic conditions in Can-
ada. Early in 1954, the Bell Tele-

phone Company and the Manitoba
Telephone System decided to pro-

ceed with the construction of such
a system between Toronto and Win-
nipeg, and studies were continued for

the rest of the country. At about
that time, the Canadian Broadcasting

Corporation invited tenders from the
principal telecommunications com-
panies for the provision of network
television facilities on a transconti-

nental basis, and the Trans Canada
Telephone System was awarded this

contract in competition with the other
carriers. Early in 1955 work was
started on the construction of a micro-
wave system through the rest of the
country.

The TD-2 Radio Relay System

The project is using what is known
as the TD-2 radio relay system. This
is the type of system that has been
in service between Buffalo, Toronto,
Ottawa and Montreal for the last

three years. It is designed to carry
large quantities of high grade tele-

phone circuits and network televi-

sion over the Jong distances encoun-
tered on this continent, and many
thousand channel miles of it are in
satisfactory operation in the United
States.

Transmission Design

It operates in the 4000 megacycle
band with a corresponding wave
length of approximately three inches,

and the system has capacity for six

radio channels in each direction. One
radio channel can handle 600 tele-

phone circuits or a black and white

or colour video signal. Under cer-

tain conditions, a channel can handle

a video signal and a limited number
of telephone circuits as well. Chan-
nels may be equipped one at a time

and the system can be readily ex-

panded to care for growth. Of the

six pairs of channels, one is normallv

reserved for protection purposes, and
electronic devices switch the protec-

tion channel in to replace any regu-

lar channel on which transmission be-

comes unsatisfactory.

Although much has been achieved

in the last few years in the transmis-

sion of microwave signals well be-

yond the horizon using tropospheric

scatter propagation, this type of op-

eration is not satisfactory where very
large quantities of voice circuits or

a video signal must be carried long

distances. Consequently, the TD-2
system requires conventional line-of-

sight transmission paths between re-

peater stations. The transmission de-

sign assumes an average repeater

spacing of about 30 miles, with a

corresponding free space transmission

loss of about 135 db. Sufficient trans-

mission margin is available to allow

a limited number of repeater sections

to be somewhat in excess of 40 miles

and still provide adequate protection

against propagation fades. This basic

design parameter of about 30 miles

checks out well with the practical

limitations imposed by terrain, and
it is the usual experience that the

average repeater spacing on systems

of this type is between 28 and 30

miles.

The frequency plan of the TD-2
system is shown in Fig. 2. The 12

channels occupy the spectrum be-

tween 3700 and 4200 megacycles.

Channels are placed 40 megacycles

apart, with 20 megacycles used for

the channel proper and 20 mega-

cycles as a guard band between

channels. Alternate frequencies are

used for opposite directions of trans-

mission, providing an 80 megacycle

separation between channels trans-

mitting in the same direction, thus

simplifying the design of filtering ar-

rangements at transmitters and re-

ceivers. The frequencies assigned to

a pair of channels are transposed by

40 megacycles at each repeater sta-

tion. In this way, like frequencies

are at about the same transmission

levei at each repeater point thereby

reducing the problem of interference

between antennas.
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Terminal and Repeater Schematic

A block schematic of the terminal

and repeater arrangements of the

TD-2 system is shown in Fig. 3. The
base band signal from either the

telephone multiplex equipment or

the video system is applied to a fre-

quency modulation transmitter and
the product is a 70 megacycle inter-

mediate frequency. This is hetero-

dyned with the microwave transmit-

ting frequency in the 4000 megacycle
band and supplied to the antenna
through the waveguide. At the re-

peater station the line frequency is

heterodyned in the microwave re-

ceiver, the product being the original

70 megacycle intermediate fre-

quency. Amplification is provided at

this intermediate frequency which is

then heterodyned again with a line

frequency 40 megacycles transposed

from the received frequency and ap-

plied to the transmitting antenna. At
the receiver the incoming signal is

brought down to 70 megacycles and
the frequency modulation receiver

output is the original telephone mul-
tiplex or video signal.

Antennas and "Waveguide

This radio system operates at very

low power leveis, the output of the

individual channel to the antenna be-

ing in the order of one-half watt.

Because of this, antennas with highly

directional characteristics are re-

quired to focus the energy into a

narrow beam. The type of antenna
being used over most of the Trans

Canada route is of a new design

known as the horn reflector. The geo-

metry of this antenna is shown in

Fig. 4. The antenna is a combination

of an electromagnetic horn capped
by a section of a paraboloid of revolu-

tion. The apex of the horn coincides

with the focal point of the paraboloi-

dal reflector. In the side of the an-

tenna opposite the reflecting sur-

face, the horn is cut away to form an
aperture of about 64 square feet

through which the energy passes to

the next station. As shown in Fig. 5,

the antenna is a large device about

20 feet high and 11 feet wide, and
weighs about 1700 pounds. Great ac-

curacy is required in the manufacture

of the reflecting surface as its con-

tour must be accurate to within one-

sixteenth of an inch. The antenna is

highly directive, providing a gain of

40 db. over what the signal would
be if it were radiated in ali direc-

tions, and thus between the receiving

and transmitting antennas there is a

power gain ratio of 100 million over

an isotropic antenna system. The ra-

diated beam is very narrow and the

power falis off to half the levei of the

main signal with a deflection of only

one degree. This imposes some se-

vere design requirements in the sup-

porting tower structures.

The antennas are connected to the

radio equipment by low loss copper

waveguide. Circular waveguide, hav-

ing a loss of 0.004 db. per foot and
with an internai diameter of 2.812

± 0.003 inches, is used for the long

run from the antenna to the levei of

the entrance to the building. Rec-

tangular waveguide is used for the

entrance to the building and connec-

Fig. 3. Terminal and repeater schematic of the TD-2 system.

TERMINAL A |K_ REPEATER

WAVC CUIDES

tion to the equipment, and an ap-

propriate coupler is provided be-

tween the vertical run of circular

waveguide and the horizontal run of

rectangular waveguide.

Waveguide must be manufactured

to great precision and erected with

care as irregularities of the internai

surface act as impedance irregulari-

ties at microwave frequencies. The
waveguide and antenna system is

kept under low pressure of dry air

and compressor-dehydrators are pro-

vided to supply it.

With a fully developed TD-2 sys-

tem, separate antennas are required

for transmitting and receiving in both

directions from a repeater station.

When only a few radio channels are

equipped, it is possible to use one

antenna for both transmitting and re-

ceiving by resorting to cross polariza-

tion of the energv in two directions.

416B Electron Tuhe

One of the interesting features of

the TD-2 radio system is the 416B
electron tube used in the modulator

and in the transmitting amplifier. It

is a planer type triode and because

it operates at 4000 megacycles, the

elements and interelectrode spacings

are verv small indeed. The grid

wire is 0.0003 inches in diameter and

is wound at 1000 turns per inch.

The cathode to grid spacing is 0.0006

inches and the plate to grid spacing

is 0.01 inches. Very precise control

is required in the manufacture of this

tube and it is a remarkably satisfac-

tory device. When one considers

that some 5000 tubes of this and

other types are involved in the trans-

mission of a signal across the country,

the extreme need of high reliability

in the performance of these tubes is

apparent.

Power Supply

The radio equipment requires direct

current power supplies at 12, 130

and 250 volts. A small supply of 24

volts is required for various items of

control apparatus in the station. At

the small repeater stations, the 12

and 250 volts supplies are normally

obtained from rectifiers driven di-

rectlv from the available alternating

current source, with the rectifiers be-

ing provided on a per channel basis.

No batteries are provided for these

voltages. The 130 volt supply is from

a battery normally floating across a

rectifier. A 10 kilowatt diesel driven

alternator arranged for automatic

start is provided at each station for
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use in the event of failure of the

incoming a.c. supply. This engine will

take over the station load in a two

to five minute period after power

failure, and during this interval the

12 and 250 volt rectifiers derive

their a.c. supply from vibrators opera-

ting from the 130 volt battery. Be-

cause of the lightning exposure in-

volved at elevated sites with high

towers, grounding arrangements must

be particularly good, and tower,

waveguides, and equipment are well

bonded and connected to the power

neutral if such is available.

At repeater stations where it is not

economic to build out to the nearest

available commercial power line, a

large diesel plant designed for con-

tinuous operation is provided. Two 20

kilowatt engine alternators arranged

for automatic timed changeover are

supplied.

Equipment Assemblies

The equipment is designed for

maximum shop assembly, wiring and

testing of the radio, power, and mis-

cellaneous bays. Through the use of

fixed floor plan arrangements, cable

racking and power cables can be cut

in the shop before shipment, thus

minimizing the installation effort at

the many repeater stations on the

route. A photograph of a transmitter-

receiver radio bay is shown in Fig. 6.

Fig. 4. Geometry of the horn reflector antenna.

PARABOLOID
-"REVOLUTION

/

Selection of the Route

The major part of the engineering

of a microwave system is the detailed

selection of a route connecting the de-

sired service points. Many economic

and physical factors must be assessed

if satisfactory transmission is to be
obtained at minimum cost. Among
the factors are the number of repeater

stations required, the cost of access

roads, the height of the antenna

towers, the availability of commer-
cial power and of communication fa-

cilities required for alarm purposes,

and the physical aspects of the sites

as affecting the cost of building and
tower foundations.

As already mentioned, the system

requires clear line-of-sight transmis-

sion paths between stations and these

paths should average about 30 miles

over a long system, although individ-

ual links can be well above this if

required. Consideration has to be
given to the nature of the terrain be-

tween repeater points, as microwave
energy can be reflected off the

ground and reach the receiving point

in such phase relationship with the

main signal that it can be either help-

ful or harmful to transmission.

Preliminary selection of the route

is made from office study of topo-

graphical maps with at least 25 foot

contour intervals. Diagrams similar to

that shown in Fig. 7 are drawn for

prospective paths, showing the topo-

graphy in relation to the curved sur-

face of the earth. From study of these

diagrams, an assessment can be made
of the probable transmission condi-

tions and the tower heights that

would be required at the repeater

locations. A complicating factor in the

selection of sites and paths is the fact

that the route must be staggered in

a planned manner so that energy will

not be transmitted from one station

and received several stations down
the line, thus causing interference. In

laying out the route across Canada,

many hundreds of possible sites and

combinations of paths had to be re-

viewed before starting field work.

For such a large country, Can-

ada is very well mapped and the

only sections for which adequate to-

pographical data were not available

were those between Orillia and the

Manitoba border, and through the

mountains of Alberta and British Co-

lumbia. For the section through

northwestern Ontário, some general

conclusions were reached from study

of available maps and arrangements

were made to take stereo aerial pho-

tographs of a narrow band through
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which a satisfactory route appeared

feasible. Topographical detail was

developed from the stereo photo-

graphs with very satisfactory results.

The problem of selecting a route

through the mountains was somewhat
different as it had to do principally

with obtaining adequate clearance

over particular peaks in a proposed

path. Preliminary study was conduct-

ed from large scale topographical

maps and from reconnaissance in the

field both on foot and from the air.

Subsequently, heliograph tests were

made between selected sites to en-

sure that adequate clearance was
available.

When tentative sites had been se-

lected from the office study, engi-

neering teams made field visits to

assess the suitability of the sites from

the transmission aspect, and to evalu-

ate the physical problems involved in

construction. If the survey party

found a site suitable, arrangements

were made to obtain a rental option

on a parcel of land about 800 feet

square, as well as rights for the nec-

essary access road from the existing

public road. A contractor was then

employed to clear sufficient of the

land to provide access for path test-

ing work.

Radio Path Testing

The suitability of the sites and
paths selected from office study is

verified by means of radio tests us-

ing portable microwave testing equip-

ment. The microwave receivers and
transmitters and associated transmis-

sion measuring apparatus are mount-

ed in specially designed bodies on

four-wheel-drive trucks and V.H.F.

radio is provided for intercommuni-

cation between receiving and trans-

mitting crews. The test equipment

set up includes portable aluminum
towers of special design that can be

erected to a height of 200 feet in less

than a day. Parabolic antennae

mounted on carriages can be raised

or lowered on these towers by means
of winch Unes. The antenna carriages

also carry a microwave transmitter

or receiver and two remote control

motors, one for azimuth and one for

vertical adjustment of the antenna.

Although the radio testing equip-

ment and towers are normally taken

in to the site location by means of

trucks, there were two locations in

the Rocky Mountains where it ap-

peared impractical to provide roads

for path testing purposes. At one site

a temporary aerial cableway was
erected and, at the other, helicopters

Fig. 5. Preparing to install the horn reflector antenna.

were used to transport personnel,

towers, and test gear.

A series of antenna height versus

path loss tests are made as predeter-

mined from experience and from
study of the intervening terrain from
the topographical maps. The results

of these tests are plotted in diagram-

matic form as shown in Fig. 8. The
Fresnel zones shown are caused by
the radio energy reaching the

receiver over two separate paths.

One of these is the direct line-of-

sight path between the antennae,

and the other is via an obstruction

or reflecting surface in the terrain

between the two sites. This second

path varies in length as the height

of the antenna is changed, and
hence the energy arriving at the re-

ceiver over this path is alternately in

phase and out of phase with the en-

ergy arriving over the direct path.

Consequently, it alterna te Iv adds to

and subtracts from the direct path
energy, resulting in peaks above the

computed free space loss and in val-

leys below the free space loss. A
series of tests is run for various com-
binations of antenna heights and the

results are analyzed to determine

that there are no obstructions or con-

ditions on the path that have not

been determined from the study of

the topographical data. This analysis

also assists in arriving at decisions in

respect of the optimum tower heights.

It is interesting to note that al-

though a line-of-sight path is re-

quired between adjacent towers, ac-

tual line-of-sight transmission over

this distance is seldom in a straight

Une. This is due to the fact that the

atmosphere is not a homogeneous mé-
dium because its temperature, pres-

sure and humidity vary with height

above ground and with general

weather conditions. This non-homo-
geneity is one of the causes of radio

fading, as it is also the cause of

mirage phenomena experienced with

the transmission of light. For the

majority of the time, there is a slight

curve in the radio path as it tends

to follow the circumference of the

earth. Under certain atmospheric

conditions, the wave can have what
is called inverse bending and thus

tend to go into the surface of the

earth rather than toward the distant

antenna.

Consequently it is necessary to

allow more clearance over obstruc-

tions in the path than would be indi-

THE ENGINEERING JOURNAL—AUGUST, 1956 1005



cated from considerations of straight

line propagation.

The Trans Canada Route

The final route selected across the

country is shown in Fig. 9. Cities

shown by circles are those at which
either television or telephone use is

to be made of the system. The total

route ineludmg spurs is about 4800
miles long, and there will be some
160 repeater points, only a few of

which are associated with existing

telephone installations. Between Syd-
ney Mines, N.S. and Saint John, N.B.
the facilities of the Trans Canada
System will be carried on the micro-

wave system being built by the East-

ern Telephone and Telegraph Com-
pany in co-operation with Canadian
Overseas Telecommunications Corpo-
ration for the purpose of extending

the Trans Atlantic cable circuits in-

land from the cable head at Sydney
Mines. The spur routes to Halifax,

Charlottetown, and Moncton will be

built by the telephone companies
concerned. It is likely that additional

connections with the United States

microwave network will be required

within the next few years on new

routes southward from Saint John,
Montreal, Winnipeg and Vancouver.

Construction of Relay Sites

Many engineering and construc-

tion problems are encountered in the

development of the large number of

repeater sites on this project, many
of them in quite remote áreas. Each
site involves access roads, towers and
footings, and buildings, and at most of

them, construction is required to

bring in commercial power and reg-

ular land line Communications. Wide
variations are encountered in terrain

and soil conditions, including the

Laurentian shield across the top of

Lake Superior, the gumbo soils of

Saskatchewan, and the particularly

rugged conditions encountered in the

Rocky Mountains where the highest

site will be about 7000 feet above
sea levei.

Access Roads

In laying out the route, every

endeavour was made to choose re-

peater sites close to existing roads,

but, due to the need to take advant-

age of elevated ground, road con-

struction is involved at almost every

site, ranging from a few hundred

feet to as much as 12 miles. At one
site in the Rocky Mountains, it has
been considered uneconomic and im-
practical to provide access by road,

and an aerial tramway will be used.

The line will be in seven spans to-

talling 11,800 feet, and the vertical

lift will be 4400 feet.

While the finished roads can be
quite rough, they must be of suffici-

ent quality to provide access at ali

times of the year for maintenance
vehicles and fuel trucks. A final ef-

fective width of not less than 16 feet

is required and, to obtain this, it is

necessary to make the original road
about 20 feet wide to allow for eros-

ion. Because of the elevated nature

of the sites, special attention has to

be provided to grades, which have
in general been limited to 10 per

cent, and to the provision of ade-

quate drainage and culverts to pre-

vent washouts. In áreas where snow-

fall is heavy, adequate space must
be cleared beside the road to allow

for disposal of snow by pusher type

ploughs.

Towers and Footings

In laying out a microwave route,

economic factors generally favour the

use of high towers for the purpose

of reducing the number of repeater

stations required. On the Trans Can-

ada route, a great many of the towers

are in excess of 200 feet with a few

as high as 350 feet.

The highly directional characteris-

tics of the antenna require very stiff

tower construction with design limits

set at a one degree deflection under

100 miles of wind. This results in the

use of very heavy steel and extensive

cross bracing. The towers employ a

modular design with 12& foot panei

modules. In the larger towers, the

base legs are 8 in. x 8 in. x lJá in.

angles, the largest size rolled. On
the very tallest towers, this is further

strengthened by the use of a welded
plate to provide a 1% in. angle. The
350 foot tower weighs in the order

of 120 tons. The steel is galvanized,

and it is essential that this be a high

quality job and that there be no dam-
age to the surface in erection. Be-

cause of the galvanizing, rivets are

not used in field assembly and erec-

tion and members are bolted using

galvanized ribbed bolts. Close inspec-

tion of the work in progress and of

the finished tower has been found

very desirable.

Special design features include the

antenna mounting arrangements, the

waveguide supporting and restrain-
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ing members and the arrangements

at the bottom of the tower where

the circular waveguide is coupled to

the horizontal run into the building.

Rest platforms are provided at 50

foot intervals, and the towers are

painted and lighted to meet the re-

quirements of the Department of

Transport.

Because of the height of the

towers and the heavy wind loading,

footings have to be designed for large

uplift. For this reason, large spread

footings at suitable depths are re-

quired so that there is an adequate

load of backfill to provide the nec-

essary anchorage. The type of foot-

ing and pier is shown in Fig. 10. For

a 350 foot tower, each footing re-

quires an excavation of approximately

175 cubic yards, and the footing and

pier require about 43 cubic yards of

concrete. Because of the solid rock

conditions encountered at many of

the sites, consideration was given to

a rock anchor type of construction and
this was tried at two sites. It did not

prove economic and was abandoned
in favour of the pier type footings at

ali locations.

Over much of the route in southern

Saskatchewan gumbo soil conditions

are encountered. This is a peculiar

soil of great depth that tends to be

very liquid for some feet below the

surface during the spring period of

the year. While the regular spread

footings were used, they were placed

well below the frost line and each

footing was tied to four reinforced

concrete piles about 15 feet long

constructed in holes drilled into the

gumbo. The piles serve as friction

devices only as they are not carried

to bed rock.

Buildings

In the interest of overall effici-

ency and cost, a standardized layout

has been adopted for the radio,

power, and auxiliary equipment in

the small repeater stations. This lay-

out is sufficiently flexible to care for

necessary minor variations in equip-

ment provision at different sites and
provides for growth for a reasonable

future period. As shown by the floor

plan in Fig. 11, the building is ap-

proximately 35 x 21 feet. The radio

equipment, rectifiers, batteries and
control equipment are located in the

large room, and a smaller room
houses the engine alternator and the

compressor-dehydrator. At locations

where locally generated power is re-

quired, a separate building is provid-

ed for the larger engine plant.

Various types of construction are

being used over different sections of

the route, including brick, concrete

block and partially prefabricated

metal buildings. A metal building has

been used between Toronto and

Winnipeg and has been found very

satisfactory. It employs modular pa-

neis with corrugated aluminum out-

side and steel inside, with suitable

insulation between. The same panei

is used for the hipped roof which

has been specially strengthened to

protect against damage from ice fal-

ling from the adjacent tower. Experi-

ence with the erection of these build-

ings in isolated locations over many
hundreds of miles and with a great

deal of work done under severe

weather conditions against a tight

schedule, has been most satisfactory,

and required a minimum of field su-

pervision on the part of the owner.

The foundations and floor slabs were

put in by the contractor doing the

tower footings. Erection of the build-

ings was by the supplier, with one

crew erecting the structural frame

and a second placing the roof, walls

and ventilating hoods. A separate

electrical contractor followed to install

the service entrance, conduits, light-

ing and related items. A photograph

of a completed building and the as-

sociated tower is shown in Fig. 12.

As the electronic equipment dis-

sipates large quantities of heat, pro-

vision is made for thermostatically

controlled forced air ventilation for

use during the warmer seasons of

the year. During the winter months,

the temperature is maintained in the

low 40's by means of thermostatically

controlled heaters. Electric heaters

will be used over most of the route,

but in some sections where winter

temperatures are severe and elec-

tric power costs are high, oil heating

will be used. Sufficient capacity is

provided that the temperature can

be raised to a satisfactory point

Fig. 8. Typical height-loss diagram. Receiver antenna height 50 ft; trans-

mitter antenna varied —200 ft.
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TRANS CANADA TELEPHONE AND TEIEVISION MICROWAVE NETWORK

Fig. 9. Trans Canada microwave route.

when personnel are in the building.

Power and Communication Services

Arrangements are made with the

various power utilities for the con-

struction of run-offs to bring com-
mercial power to the repeater sites.

It is the practice to bring in com-
mercial power whenever economic-
ally possible rather than rely on local

diesel plants, and there have been
several long builds required, the

longest being about 18 miles. There
are few locations where local diesel

plants will be necessary.

Connection with the regular land
line communication system is re-

quired for station alarms and controls.

This has normally been established

by building from existing open wire
or cable routes, usually on a joint

use basis with the power utility. In
a few remote locations, radio is used
to bridge the gap to the existing

communication system.

Operation and Maintenance of the

System

Because of the importance of the
microwave system in the countrys
communication network, extremely
high reliability in its operation is im-
perative, and the paragraphs that fol-

low discuss certain of the steps taken
to ensure this reliability of operation
and to facilitate maintenance.

Electronic Protection Switching

Even with components of the high-
est quality and with a conservative
approach to the transmission engi-

neering of the route, some individual
channel failures due to breakdowns
and to radio propagation conditions
are inevitable. As previously men-
tioned, to protect against these fail-

ures, one pair of channels on the
route is reserved for the protection

of the channels carrying the tele-

phone and television signal material.

The route is divided into protection

switching sections of about 10 re-

peater sections each. Electronic de-

vices at the receiving end continu-

ously check the noise levei on the

radio channels. If the noise levei on
a channel rises above a predeter-

mined amount, the electronic device

calls for the protection channel. A
signal is sent to the transmitting end,

identifying the channel in trouble,

and the protection channel transmit-

ter and receiver are bridged to the

regular channel. When this has been
accomplished, the regular channel is

disconnected. The interval from the

time unsatisfactory transmission is

recognized until the switch takes

place is between 20 and 40 milli-

seconds and an additional 5 to 10

milliseconds is required to complete

the switch. When transmission condi-

tions on the original channel again

become satisfactory, this is recog-

nized by the switching system, and
the original channel is restored to

service and the protection channel

returns to normal standby condition.

It is of interest in this connection

that the system design is such that

propagation conditions causing severe

fading with resulting high channel

noise will rarely affect more than one

channel of the system at a time. Con-

sequently, the provision of one pro-

tection channel on the route provides

Fig. 10. Typical tower footing.
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a very susbtantial increase in the re-

liability of the system as a whole.

Alarm and Control Facilities

As the small repeater stations are

operated unattended, provision must

be made for the transmission of

alarm information from the unattend-

ed points to master stations where

maintenance forces are in continu-

ous attendance. This is done by tying

in the repeater stations to the regu-

lar land line communication system,

and a maximum of 12 stations may
be bridged to one set of alarm and

control facilities. When trouble aris-

es, the unattended station affected

identifies itself to the master station

by means of selective signalling fre-

quencies. The attendant at the alarm

centre can then dial up the station

involved and the alarm system auto-

matically scans conditions in the sta-

tion and reports its findings on a vis-

ual display at the master station. As
many as 42 alarm conditions can be

scanned in this manner. Certain types

of trouble can be corrected from the

master station by means of orders

sent over the control facilities, thus

making it unnecessary to dispatch a

maintenance man until later.
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Fig. 11. Floor plan of a typical repeater station.

Maintenance Features

The system has been designed so

that only routine inspections and
minor maintenance operations will be
carried out at the repeater stations.

Because of the large volume of com-
munication handled on the radio

much of this work can be done with-

out removing the system from serv-

ice. Units that may require extensive

readjustments are arranged so that

they may be easily replaced and

Fig. 12. View of part
of the completed re-

peater station building
and the associated tow-
er at New Liskeard.

transported to maintenance centres

where complete test bench equip-

ment and trained personnel are avail-

able for these more extensive main-
tenance operations.

Telephone Multiplex and

Video Transmission Equipment

At the telephone and television

service points across the country,

there will be large installations of

telephone multiplex and video trans-

mission equipment.

Telephone Multiplex Equipment

The telephone multiplex equip-

ment employed is the well estab-

lished Type L carrier telephone sys-

tem. The basic 3400 cycle telephone

circuit occupies a band of 4000
cycles, and 12 circuits are modulated

to form a group in the band between

60 and 108 kilocycles. Five groups of

12 are then again modulated to form

a supergroup between the frequen-

cies of 312 and 552 kilocycles. The
supergroups in turn are shifted in

the frequency band to their appropri-

ate place between 64 kilocycles and
approximately 3 megacycles, and

then this signal is superimposed on

the frequency modulation transmitter

of the radio system.

Video Transmission Equipment

The video or picture signal requires

a bandwidth extending from zero

cvcles to approximately 4 mega-

cycles. This signal is usually trans-

mitted to the studio or television

station over 16-gauge shielded pairs

using polyethylene insulation. The
attenuation-frequency characteristics

of this type of facility are such that

extensive use must be made of am-

plification and precise equalizing de-

(Continued on page 1040)
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Control of Air Pollution in England

S. G. G. Wilkinson,

Ministry of Housing and Local Government, London, England

Read at the lOth Annual General and Professional Meeting, the Engineering Institute of Canada, Montreal, May 1956

IPROPOSE in this paper to give a

short account of the legal and ad-

ministrative measures, past, present,

and prospective, for the control of

air pollution in England, as seen from
the viewpoint of an officer of the

central Government. It is not my
purpose, and indeed it would be be-

yond my competence, to discuss the

scientific or technological aspects of

the subject, or to deal with details of

local administration; the object of this

paper is rather to present the prob-

lem as it appears to us at the centre

of Government, and to outline the

policy and general principies of our

control measures.

In the immediate foreground of

the picture three features stand out

in prominent relief. First, the severe

smog — perhaps the most serious in-

cident of its kind that has ever oc-

curred — which covered London for

four and a half days in December,
1952, and caused no less than four

thousand deaths. Second, the ap-

pointment by the Government in the

following year of a committee to en-

quire into ali aspects of the problem

of air pollution, including causes, ef-

fects and methods of prevention, and
the publication of the committee's

report towards the end of 1954.

Third, the adoption by the Govern-

ment of a national "clean air" policy,

in line with the committee's recom-

mendations, and the introduction of

legislation last year to implement that

policy.

Before describing these events in

detail, a few words about the back-

ground of the picture. It is an ex-

tensive background, receding far into

the distance. We have been making
laws to control smoke for something

like seven hundred years. In the

year 1273 the use of coal in London

This paper gives an account of

the legal and administrative mea-
sures proposed for the control of
air pollution in England, as seen
from the viewpoint of an officer

of the central Government. Sound
administration will be required to

implement these measures, to-

gether with the co-operation of

the public, whose opinion now
seems ready for action.

was prohibited as being prejudicial

to health. A few years later, in 1307,

a Commission was appointed to

"enquire of ali such who burnt

sea cole in the City or parts ad-

joining, and to punish them for

the first offence with great fines

and ransoms, and upon the second

offence, to demolish their fur-

naces."

At about the same time, it is believed

that even direr penalties were im-

posed, and that at least one unfortun-

ate was actually executed for burn-

ing coal illegally in London.
Even such drastic remedies as

these were evidently ineffective, for

it is known that the coal trade of

London grew and prospered through-

out the 15th and 16th centuries. But

not without occasional protests. In

1578, we find Queen Elizabeth the

First objecting to the burning of coal

by the brewers of Westminster;

and a little later, it is recorded that

"the nice dames of London would
not go into any house or room
where sea coles were burnt, nor

willingly eat of the meat that was
roast with the cole fire."

Even that, apparently, was not suf-

ficient to deter people from burning

coal, and no doubt making smoke, in

ever-increasing quantities. Wood fuel

was becoming scarce, whereas the

exploitation of the nation's coal re-

sources had barely begun. But the

real demand for coal carne with the

industrial revolution, and in particu-

lar, the development of steam-power

from the latter part of the 18th cen-

tury. Abundant supplies of coal were

available not only to feed the fur-

naces of industry, but to supply the

heating needs of a rapidly expanding

population. Coal production increased

six-fold between 1800 and 1850. The
production of smoke must have in-

creased proportionately. The fact that

coal was plentiful and cheap afforded

little incentive to economy or effici-

ent methods of combustion, and the

amount of fuel wasted in unnecessary

smoke was of little consequence. In-

deed, bv a strange inversion of val-

ues smoke became a sort of index

of production, the pall of smoke hang-

ing over an industrial town being

commonly regarded as a sign of its

prosperity.

By the middle of the 19th century,

however, smoke pollution was com-

ing to be recognized as a social

evil and a potential danger to health.

The early public health legislation

approached the problem with cau-

tion. Some general requirements
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were laid down for the design of

furnaces, but emissions of smoke
were dealt with in much the same
manner as other public health

"nuisances"; action could be taken

only if it could be shown that the

smoke from a particular chimney
caused a nuisance in the locality.

No serious attempt seems to have
been made to deal with the overall

problem of smoke pollution.

Separate legislation, beginning
with the Alkali Act, 1863, was passed
to control pollution by gases from
the chemical industries. Here the ap-

proach was quite different. Certain

gases were recognized to be in-

herently dangerous, and were con-
trolled accordingly, regardless of the
degree of local nuisance that might
be caused. The industries to which
these Acts applied were required in

certain cases to keep the concentra-
tion of gases discharged within pre-
scribed limits, and in others to use
the best practicable means to render
the discharges harmless. Further,
whereas responsibility for enforcing
the legislation against smoke was
vested in the local authorities, that
is, the councils of towns, and urban
and rural districts, the enforcement
of the Alkali Act was made the re-

sponsibility of a corps of inspectors,

the "alkali inspectors", appointed by
and responsible to the central Gov-
ernment. These differences stemmed
logically from the conception that
whereas smoke abatement was pri-

marily a matter of enforcing the law
for the prevention of local nuisances,
the chemical gases were inherently
obnoxious and should be strictlv con-
trolled, under the supervision of spe-
cially qualified inspectors, wherever
the source.

Current Legislation

The pattern of our general legisla-

tion to-day reflects this distinction
and is still fundamentally the same,
although the earlier Acts have at
various times been brought up to
date and supplemented in detail. The
control of local nuisances from smoke,
grit and dust is the responsibility of
the local authorities, while the cen-
tral Alkali Inspectorate, which is now
a branch of the Ministry of Housing
and Local Government, is responsible
for the control of emissions from the
chemical industry and allied proces-
ses. The processes supervised by the
Alkali Inspectorate now include vir-

tually the whole of the heavy chem-
ical industry, tar distilleries, the ex-

traction of zinc and lead, petroleum
refineries, cement works, and the

manufacture of chemical manures.
Ali the legislation described so far

has been general in scope, that is to

say, it applies to the whole country
and gives the same powers to ali the

local authorities. In recent years

however a number of individual local

authorities have been obtaining spe-

cial smoke control powers sup-

plementary to those available under
the general law, by promoting local

Bills in Parliament. The most impor-
tant of these local powers is one
which provides for the establishment

of "smokeless zones", or áreas in

which the emission of smoke is en-

tirely prohibited. Several of the larger

local authorities have made a start

with establishing these zones and
gradually extending them. In Man-
chester, for example, there is now a
very successful smokeless zone which
embraces some 400 acres in the cen-

tre of the city. The City of London
has now gone smokeless too, under
a special Act of Parliament which
carne into force in October last year.

This of course covers only the City
proper — the square mile or so that

lies between the Temple Bar and
the Tower of London, but it is the
heart of London, and we hope that

the adjoining boroughs will follow
suit before very long.

This brings us right into the fore-

ground of the picture again, and to

the three events which I have men-
tioned earlier. At the beginning of

December, 1952, the whole of Lon-
don was blanketed by a fog of un-
usual density. The fog lasted for 4Y2
days, and it was established beyond
ali reasonable doubt to have been
the cause of approximately 4,000
deaths. That figure was computed
by comparing the number of deaths
which occurred during and immedi-
ately after the fog with the average
for the preceding weeks, and also

with the average for the correspond-
ing period in previous years. Between
80 per cent and 90 per cent of the
deaths were found to have been due
to respiratory or heart disease or a
combination of both; 90 per cent of

the victims were over the age of 45,
and the majority over the age of 65.

Most of those who died had previ-

ously been suffering from respiratory

or cardiac disorders and, so far as is

known, there were no deaths attri-

butable to the fog among normally
healthy people.

Investigations to determine the
particular element in the fog which
caused the deaths were inconclusive.

It was noticeable that the number of

deaths rose sharply during the first

two days of the fog, that is, before

the maximum concentrations of pollu-

tion were reached. Further, the max-
imum recorded concentration of sul-

phur dioxide during the fog never

carne anywhere near to what is nor-

mally accepted as the safe limit for

prolonged exposure to S02 . After an

exhaustive examination of ali the

evidence, the investigators found it

impossible to state that any one pol-

luting agent was the cause of the

deaths. Their report 1 did however

suggest that the interaction of S02

with moisture and with solid particles

in the fog may have been respons-

ible.

The Beaver Committee

In the following year, a compre-

hensive inquiry into the whole ques-

tion of air pollution, embracing

causes, effects, and methods of pre-

vention was set on foot by the ap-

pointment by the Government of a

committee of inquiry, commonly
known as the Beaver Committee,

after its distinguished chairman, Sir

Hugh Beaver. This committee pro-

duced a factual ínterim Report2 in

December, 1953, and its final Report3

in the following November. The final

Report dealt with ali aspects of the

problem. It started by laying stress

on the fact that abnormal fog epi-

sodes such as the London fog of De-

cember, 1952, were but manifesta-

tions in an acute form of the more

or less chronic incidence of air pol-

lution, and that it is this — the con-

tinuing levei of pollution, rather than

the occasional extremes—that needs

to be tackled.

The committee's report dealt sep-

arately with visible pollution by

smoke, grit and dust, and with pol-

lution by sulphur oxides. It recom-

mended sweeping reforms in the law

for the control of visible pollution not

only from industrial sources, but also

from domestic chimneys. It proposed

that the emission of dark smoke, that

is smoke as dark as, or darker than,

shade 2 on the Ringlemann rhart,

should be made an offence, without

proof of nuisance. It also recommend-

ed that measures to arrest grit and

dust from industrial furnaces should

be made obligatory wherever practic-

able.

The report showed that domestic

fires were responsible for nearly half

of ali the smoke in the atmosphere,

and concluded that the problem of

domestic smoke would have to be

tackled, despite the difficulties, if

any worthwhile advance was to be
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made towards cleaner air. For us,

this presents some quite formidable

problems, owing to the somewhat pe-

culiar arrangements for domestic

heating that are traditional in Eng-
land. Because our climate is variable

and we seldom suffer from pro-

longed spells of cold weather, com-
paratively few houses are equipped

with central heating..The great ma-
jority have open coal-burning fires

which heat, or are supposed to heat,

single rooms. There may be two,

three or more such fires in a house,

and sometimes a coal-fired cooking

stove or water-heater as well. These
open fires are lit as and when re-

quired, and they are usually let out,

or go out, at night. Most of those

now in use date, in the fundamentais

of design, from the days I have de-

scribed, when coal was plentiful and
cheap and nobody bothered much
about the amount of smoke in the air.

Nevertheless, the open fire is still a

cherished feature of millions of

homes. Now, it is impossible to burn
bituminous coal in fires of this kind

without making smoke; and our sup-

plies of natural smokeless fuels are

very limited. The elimination of do-

mestic smoke would therefore entail

a minor revolution; it would mean
replacing the house coal now used
by gas, electricity and manufactured
smokeless fuels. For various reasons,

gas and electricity are only likely to

fill the gap to a limited extent, and
the main substitute must be coke.

As a measure of the problem, some
19 million tons of coal a year would
have to be replaced in the larger

urban áreas alone, and greatly in-

creased supplies of coke would have
to be found, from increased produc-
tion and bv diversion from other

uses, to enable this to be done.

Then there is a further obstacle

—

those fires again; the kinds of open
fire most commonly in use are not
constructed to burn coke. You cannot
get a sufficiently high temperature
to ignite the coke and keep it burn-
ing. Therefore, not only must the coal

be replaced bv smokeless fuels, but
the existing fireplaces must also be
replaced by more efficient tvpes of

appliance in order to enable the

smokeless fuel to be burned. So it

will be clear that the abolition of

smoke is not going to be a quick or

simple process. The Beaver Commit-
tee envisaçed a long-term program
of some 10 to 15 years to deal with
the large urban áreas of the country
alone, and thev recoçnized that the

operation would involve major prob-

lems of finance and administration as

well as of supply and re-equipment.

The committee devoted a lot of

attention also to pollution by sulphur

oxides, but were forced to the con-

clusion that in the present state of

technical knowledge practicable

means of prevention were not yet in

sight, except at very large fuel-burn-

ing plants such as power stations,

where it would be worth while to

put in gas-washing equipment.

They recommended that this should

be done at ali new power stations in

or near built-up áreas as soon as an
efficient technique could be devel-

oped. The committee also recom-
mended intensified research on other

means of prevention which would be
of more general application, includ-

ing the removal of sulphur from the

fuel before use, and methods of pre-

venting the sulphur in the fuel being

released with the combustion gases.

Damage by Air Pollution

Apart from its recommendations,

the most important feature of the

Beaver Committee's report, to my
mind, was their assessment of the

damage done by air pollution. The
report showed beyond doubt that

pollution is a dangerous enemy of

human health. It also contained an
estimate, certainly the most compre-
hensive and thorough so far attempt-

ed in England, of the economic cost.

The estimate was built up from ali

the evidence that could be obtained

both of the direct costs, including

such items as cleaning, laundry, re-

pairs and redecoration of buildings,

damage to goods, the replacement of

corroded metais, additional lighting

and extra medicai services; and of

the economic loss or loss of efficiency

resulting from, for example, damage
to agriculture, interference with

transport, and the loss of working

efficiency due to ill-health. Aggre-

gating ali these items, the Commitee
arrived at the staggering total of

£250 million per annum. That, in

their view, was the size of the bill,

in terms of money alone, which the

nation is now paying year after year

for air pollution. That figure might
seem incredible until one has stud-

ied the detailed account of how the

estimate was arrived at. Further, it

stands comparison with figures which
have been obtained elsewhere; the

estimate for Pittsburgh in 1952, for

example, produced a figure equiva-

lent to £14.10s.0d. for each inhabi-

tant, whereas our £250 million repre-

sents £5 per head over the popula-

tion of the country as a whole.

The Government lost no time in

announcing their acceptance of ali

the committee's main recommenda-
tions, and legislation to implement
them was introduced in the summer
of last year. The "Clean Air Bill",

as it is called, is now on its way
through Parliament and it may have
become law by the time this paper
is read. It repeals almost ali the pres-

ent legislation about smoke pollution,

comprised in twelve different Acts

ranging in date from 1845 to 1939,
and substitutes a single new code,

the main features of which are as

follows:

—

(1) . The discharge of "dark smoke"
from any chimney is prohibited, sub-

ject to some limited exceptions and
to short emissions which may be un-

avoidable on occasions such as the

lighting-up of furnaces from cold.

The prohibition will apply also to

dark smoke from railway locomotives

and ships. "Dark smoke" is defined

as meaning smoke which is as dark

as, or darker than, shade 2 on the

Binglemann chart. The Bill makes it

clear that the Binglemann chart is to

be used as a standard of darkness

rather than as means of proof in a

court of law, that is to say it will not

be necessary to produce evidence in

proceedings that an actual compari-

son with the Binglemann chart was
made in each case. Again, we are in

accord with practice across the At-

lantic; I see that in the United

States a little while ago a court judg-

ment affirmed the competence of a

trained observer to record violations

of the law, even though he did not

have a chart in his hand. As the

judges remarked, it is not necessary

to hold a colour chart in your hand

in order to recognize "a red flower,

a blue sky or a black bird."

(2) . Any practicable means that

may be available must be used to

minimize the emission of grit and

dust from furnaces. Ali new furnaces

which are to burn pulverized fuel,

or solid fuel at more than a specified

rate, must be equipped with plant

approved by the local authority for

arresting grit and dust. The local au-

thority may also require measure-

ments to be made of grit and dust

passing through the flues, and the

results of the measurements furnished

to them, in the case of furnaces bum-
ing pulverized fuel, or solid fuel at

more than the specified rate.

(3) . The foregoing provisions,

which will of course mainly affect

industry, will operate over the whole

country. Enforcement will be the re-

sponsibility of the local authorities.
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who will be empowered to prosecute

offences summarily.

(4) . Smoke from other sources, in-

cluding domestic smoke, is dealt with

somewhat differently, and on a local,

and in a sense voluntary, basis. The
Bill empowers local authorities, by
means of orders requiring confirma-

tíon by the central Government, to es-

tablish "smoke control áreas" in which
the emission of smoke from buildings,

or from specified classes of buildings,

will be entirely prohibited. House-
holders in these smoke control áreas

will be entitled to grants towards the

cost of converting or replacing their

heating and cooking appliances,

where this is necessary in order to

enable smokeless fuels to be burnt;

30 per cent of the cost will be borne
by the local authority, and 40 per
cent by the central Government,
leaving the householder to bear 30
per cent. We thought that this was a

fair distribution of the cost, having
regard to the relative interests of the

individual, the local community and
the nation at large in the prevention
of smoke.

When making orders to establish

these smoke control áreas, local au-
thorities must give public notice of

their proposals and anyone affected
will then have the right to object to

the Minister of Housing and Local
Government if he wishes. The Min-
ister must consider any objections
made, and hold a public local in-

quiry, before deciding whether or
not to confirm an order.

(5) . The Bill does not disturb the
present arrangement whereby the
control of pollution from special pro-
cesses is the responsibility of the cen-
tral Alkali Inspectorate; indeed it en-
visages an extension of this system
to some further industries in which
the prevention of smoke, grit and
dust presents special problems. The
purpose is, of course, to ensure ef-

fective technical supervision of the
""difficult" processes and to stimulate

the development of improved meth-
ods of control.

The Bill also contains a number of

supplementary provisions dealing
with, among other things, the design
of new furnaces, the provision of

smoke density meters and recorders,

the height of new chimneys, and pol-

lution from colliery spoilbanks.

The administration of the Bill,

when it comes into operation, will

therefore rest on a division of labour,

the local authorities having the major
tasks of securing that the general

standards required by law are com-
plied with, and of initiating action

to control domestic smoke in their

area, while the central Inspectorate

will be responsible, over a more lim-

ited field, for enforcing the most ef-

fective methods of prevention in those

industries in which control still pre-

sents special difficulties. The ad-

ministrative burdens will be heavy.

Many local authorities are at present

short of qualified smoke inspectors

and are not yet fully prepared for

the responsibilities the Bill will place

upon them. There is a little anxiety

lest the new measures should lose

some of their force by starting off,

as it were, at half-speed. That is one

of the disadvantages of introducing

reforms on a national basis; we can-

not be sure that everybody will be

at the starting gate at the right time,

yet we do not want to delay the

start. But we have, of course, no
intermediate unit of administration

between the central Government and
the 1,500 or so local authorities,

large and small, who make up local

government.

Good Administration

The success of the measures now
contemplated will, however, depend
on the manner in which they are

administered. It would be, I am sure,

a profound mistake to think of ad-

ministration only in terms of enforce-

ment, that is to say, of detecting

and prosecuting infringements of the

law and exacting the appropriate

penalties. The law must depend for

its effectiveness upon voluntary com-
pliance by the majority, rather than

on compulsion against the minority.

The real responsibility for the pre-

vention of air pollution must, after

ali, rest with those who control its

sources — the industrialist, the man
in the boiler-house, and the house-

holder; and the most important task of

the administrator, whether in central

or in local Government, is to win
and maintain their co-operation. He
cannot afford to rest on legal sanc-

tions alone, but must go out and get

goodwill by publicity, advice and the

personal approach.

This element of goodwill is going

to be all-important, indeed indispens-

able, when we come to apply the

measures we have in view for reduc-

ing domestic smoke. We shall be ask-

ing a lot from householders in the

first smoke control áreas. They will

be expected to give up the fuel they

are used to and change their fire-

places and stoves, and to put their

hands in their pockets for at any rate

a part of the cost; ali for a benefit

which may in the early stages seem
intangible and somewhat uncertain.

They may well feel that they are

being asked to buy an unripe nut,

and an expensive one at that. The
establishment and administration of

these smoke control áreas will there-

fore be a delicate exercise in demo-
cratic government, and a challenge

to the skill and enterprise of the

local authorities and their staffs. In

the early stages, progress is likely to

be tentative and gradual. But I think

it very likely that the process will

gather momentum as administrative

experience is gained, and as people

become familiar with smoke control

and recognize the advantages of liv-

ing in smoke-free surroundings. After

the initial steps, it seems probable

that progress will be governed more
by the supply of smokeless fuels

than by unwillingness to use them.

These, in short, are our plans for a

new attack on visible pollution by
smoke, grit, and dust. They will be
accompanied by further research,

and we hope technical advance, on
methods of controlling invisible pol-

lution, particularly by the sulphur

compounds. At the moment, they are

no more than plans; their execution

lies in the future. But we believe that

they are workable and that there is a

general desire to put them into effec-

tive practice. Public opinion seems

ready for action. There is, I believe, a

growing realization in people's minds
that air pollution is not only an evil,

but also an unnecessary one, and that

although the cure will entail difficul-

ties and sacrificies it will be worth-

while in the end. People no longer

accept "smog" with its inconvenience

and discomforts as something inevit-

able; they want to do something to

stop it. That action is needed has

been demonstrated. If I may quote,

once more and for the last time,

from the report of the Beaver Com-
mittee:

"Enough has been said to prove
that air pollution as it occurs in this

country to-day is a social and econo-

mic evil of the first magnitude. It

not only does untold harm to human
health and happiness; it is also a

prodigal waste of material resources.

Expenditure on curing it would be
a fraction of the savings which would
result from the cure. The case for

preventive action is overwhelming."

Winistry of Health; Reports on Public Health and
Medicai Subjects, No. 95.

2 lnterim Report of Committee on Air Pollution,

Dec. 1953. Cmd. 9011.
3Report of Committee on Air Pollution, Nov. 1954.
Cmd. 9322.
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WrHEN discussing the automation

of engineering tasks it is useful

to reflect for a minute on the nature

of engineering itself, how engineer-

ing has brought about automation
and then how automation techniques
may affect engineering techniques.

Engineers might well appropriate

to their art the invention of the wheel,
the early metallurgy of copper and
brass, the fashioning of various tools,

and so on. We could discuss the con-
struction of the pyramid, the design
of Phoenician ships, the war contrap-
tions of Leonardo da Vinci, the ex-

periments of Galileo and Newton.
But in those early days engineering
was not a separate profession and
the men who noticeably advanced the
art of applied science were usually
a combination of artists, writers, sci-

entists, medicai practitioners, alchem-
ists and architects.

Engineering as a separate profes-
sion, which requires the entire devo-
tion and skills of an individual and
which is marked by a body of disci-

plines, an educational curriculum,
professional organizations and accept-
ed public status, grew out of the in-

creasing technical tempo of the in-

dustrial revolution (19th century).

Engineers have been concerned
with the conversion of nature's raw
materiais and energy potentials into

goods and services for mankind. En-
gineering deals not only with the de-
velopment and design of a wide
range of goods of increasing utility,

but also with the more efficient pro-
duction and wider distribution of
those goods. Items which were once
luxuries have quicklv become house-
hold necessities. This lowering of the
real price of goods, motivated by
economic laws finding their expres-

sion in marginal profit returns, has

been a prime achievement of the

engineer.

Just as the industrial revolution was
marked by the substitution of mech-
anized power for human or animal

power, so the mass product of today

is made possible by the introduction

of interchangeable parts and the as-

sembly line. It is the assembly line

Following a sketch of the history

of industrialization and automa-
tion this paper shows that the
principies of automation are ap-

plicable to the tasks of the pro-

fessional engineer, particularly to

the processes of engineering analy-

sis. The digital electronic com-
puter is one of the most important
tools for automatically carrying

out engineering tasks.

which enables society to exploit to

the fullest the increase in efficiency

which accompanies division of labor.

When an overall operation is

broken down into a number of

simple steps machines are frequently

able to perform them more econo-

mically, more precisely and more re-

liably than human operators. There
emerges a moulding together of pro-

ductive and assembly processes in

which a sequence of machines, gaug-

ing and transporting operations is car-

ried out with little intervention of the

human operator. This has been
dubbed automation. It is interesting

to reflect how much controversy, how
much writing, how many speeches

we would have been spared, had a

Ford executive in Detroit in 1947
not added this one word to the dic-

tionary.

The increasing replacement of man
by the machine in production and
distribution, coupled with the increas-

ing complexity of goods and ma-
chines, is placing a growing emphasis

on the part that engineering takes in

our economy. The total number of

engineers is rising, the ratio of en-

gineers to other workers is quickly

increasing, engineering is taking a

bigger and bigger bite of the con-

sumeis dollar. For example in 1945
Ontário had 4,291 engineers, in 1955,

14,000 engineers, and the Associa-

tion of Professional Engineers of

Ontário forecasts 26,000 engineers

for 1965. This means that the work-

ing force per engineer has fallen from

368 in 1945 to 145 in 1955 and is

expected to fali to 100 in 1965. In

the United States about one engineer

is required for every 75 production

workers, whereas one engineer used

to suffice for every 200 production

workers. Shortages of engineers are

developing in many áreas. Our econ-

omy seems to be headed into a

bottleneck; an engineering one.

Engineers have no vested interest

in inefficiencv. They alone can pro-

vide the answer to this rapidly grow-

ing problem, an answer which lies

partly in the application of the en-

gineer's methods to his own art. No
longer can we look at the rest of

humanity blessed with methods and

efficiencies generously dispensed by
engineers, while engineers them-

selves carry on from specification to

end product as in the days of old,

from slide-rule to drafting board,

from approximation to pilot model. In

short, if, for better or worse, we are

to continue our present rate of ma-

terial progress, engineers will have

to automate some of their own tasks.
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There appears to be agreement on

two chief characteristics of automa-

tion. These are (1) that automation

involves processing of information as

well as processing of materiais, and

(2) that automation involves the per-

formance of lengthy and complex se-

quences of operations without human
intervention.

If we look closely at engineering

techniques we find that in essence

they involve lengthy and complex

sequences. The process of meeting a

specification by means of a design is

essentially an information-processing

problem which involves bringing to-

gether the data of the specification

with data about materiais, perfor-

mance data of machines and experi-

mental facts. The processing of these

data with the know-how and experi-

ence of the designer eventually re-

sults in a design, a blueprint, a pro-

duction or a distribution method. The
automation of such processes will re-

quire information processing ma-
chines. Engineers have provided us

with these in the form of high speed
computers, and the automation of en-

gineers' tasks will to a large extent

involve the application of computers
by engineers to their problems.

Electronic Computers

In some engineering fields such as

nuclear and aircraft engineering,

where engineering has always been
the major bottleneck, computers have
already been accepted as an essen-

tial part of the engineer's tool kit.

While computers have also been ap-

plied successfully to almost every
other engineering endeavour, we be-

lieve that the surface has still only

been scratched and that fuller utiliza-

tion of computers in engineering is

bound to follow when there is inten-

sive training and deeper understand-

ing not only of computer essentials but

of the scientific and mathematical

basis underlying each engineering

discipline.

The concept of a machine capable

of performing long chains of calcula-

tions automatically is over 100 years

old but electronic computers have

become a practical reality only dur-

ing the last decade and they are

being introduced as a business and
management tool during even more
recent times. Ten years ago com-
puters were only gleams in the eyes

of research workers at Universities.

The first prototypes were designed

and built painstakingly and more
often than not were maintained by
the original designers (Fig. 1).

Today these machines are rolling

off assembly lines and are achieving

enviable reliability, while whole new
categories of technical personnel such

as computer maintenance engineers,

coders, programmers and analysts are

emerging.

A safe estimate indicates that elec-

tronic computers have already car-

ried out more basic arithmetic opera-

tions than have been done by ali

humanity since Adam and Eve, in-

cluding ali the calculations that have

been carried out by ancient and mod-
em astronomers, by money lenders

and by traders in the market place,

ali the counting of sheep done by
shepherds or insomniacs, and ali the

painful arithmetic lessons we and our

forbears were subjected to in school.

Investment in computers in North

America has passed the half-billion

dollar mark and is rapidly reaching

towards one billion dollars (Fig. 2).

There are two classes of electronic

computers, digital and analogue. The
former works essentially on a se-

quence of digits or numbers, the lat-

ter by measurement. The abacus

could be cited as a simple digital

computer, the sliderule as an ana-

logue computer.

While well before the days of the

digital machine the analogue com-
puter was applied to engineering

problems, especially those involving

the solution of ordinary differential

equations, and while the analogue

computer will always remain an en-

gineering tool of first rate importance,

the digital computer surpasses it in

flexibility, in accuracy and in ability

to handle large complex sequences

automatically. For this reason we
shall confine our discussion to the

digital computer.

Essentials of Electronic Computation

Three essentials are required be-

fore an electronic calculation can be-

gin. These are, (Fig. 3): (i) an elec-

tronic computing machine; (ii) a

program; (iii) input data in mech-
anical form.

The general purpose digital com-
puter is a device consisting of four

main parts:

(1) The input unit, which feeds

information into the computer—
the eyes and ears of the machine.

(2) The storage unit, which stores

information and makes it available to

the other parts of the computer—the
memory of the machine.

(3) The processing circuits, which
process the information according to

a previously adopted plan — the

brain of the machine.

(4) The output unit, which fur-

nishes us with the results of a com-
putation — the voice of the machine.
When a computer is installed in an

office or a laboratory it is at first

useless and its store or memory is as

empty as the mind of a newborn
child. To convert this mass of aim-

less circuitry into a powerful tool we
must feed into it a series of detailed

instructions called a program. This

program breathes life into the com-
puter and unlocks the door to its

tremendous possibilities.

Into a program can go man-weeks,

man-months or man-years of prepara-

tion, but once a program is complet-

ed it can be fed into the machine in

a few minutes, and may thereafter

be used year after year. Moreover
as many programs as required may

Fig. 1. Computer research at the University of Toronto in 1950.
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Fig. 2. Large-scale computei- installations in North America. In 1951 (top) units

were only for engineering and scientific use about half the present units (bottom)
are for business use. Annual investment in computers:

Year 1950 1951 1952 1953 1954 1955 1956 1957

$ millions 7 16 20 30 50 220 500 800

be developed for the same machine

and by means of these different pro-

grams it may produce a payroll at

9. a.m., a structural analysis at 10.

a.m., the design of a motor at 11.

a.m., a management analysis at 12.

a.m. and so on. Not only is such ver-

satility possible but this is precisely

the way a computing machine should

be used for greatest efficiency.

We may embody into a program
many years of the know-how and
training of an engineer, accountant,

economist or statistician. When the

program has been completed the ap-

plicarion of this know-how becomes
an automatic procedure and the elec-

tronic computer becomes the equiva-

lem of a battery of engineers, ac-

countants, economists, mathematici-

ans or statisticians. Engineering has

been automated. The original profes-

sioi ai worker's skill and energies can

be released for the programming of

further tasks or for the carrying out

of tasks which cannot be automated
or where automating does not pay.

At this point it should be made
clear that the programming of engi-

neering tasks reouires that they be
analysed and defined with a degree
of clariry, which is often absent

where engineering tasks are carried

out by human organization. This ana-

lysis of engineering problems for au-

tomation by computers promises to

be an exciting and rewarding engi-

neering task in itself.

Programming involves the following

sequences of operations:

(i) Definition of the objective, (ii)

Analysis. (iii) Flow Diagramming.
(iv) Checking of the flow diagram.

(v) Coding. (vi) Checking the

code. (vii) Punching the program
onto cards or tape. (viii) Checking
the program in the machine by
means of trial cases, (ix) Final re-

lease of the program for useful ap-

plication.

Due to errors, or discovery of bet-

ter methods, programmers often re-

peat the earlier steps in the above
sequence after partially completing
later steps.

Techniques for Applying Computers

Many practical engineering situa-

tions which heretofore have been
tackled by approximate techniques

or by scale models defy analysis. For-

tunately techniques have been devel-

oped which greatly extend the appli-

cation of computers beyond those

which can be described by a neat

mathematical formula. Direct simula-

tion of a physical process or statistical

sampling methods — called Monte

Carlo methods — are two important

methods which have been widely ap-

plied in cases which defy elegant

formulation. These methods are il-

lustrated and contrasted with the

analytical approach for a trivial ex-

ample in the Appendix.

Simulation involves the step-by-

step carrying out of a process. In

an optical problem this would involve

the tracing of every ray rather than

using formulae which relate objects

and images, in a traffic problem the

tracing of every vehicle, in a diffu-

sion problem the tracing of every par-

ticle. The great speed and storage

capacity of computers has made sim-

ulation methods quite practicable in

many cases.

Some simulation problems, how-

ever, are of such magnitude that

they would be quite impractical even

with electronic computers. For these

problems the Monte Carlo method

has been developed. This is essen-

tially a statistical sampling method

by means of which a relatively small

number of samples can give results to

limited but predictable accuracies.

For instance, the entire simulation of

a diffusion process might involve the

tracing of many billions of particles,

but a random sample of 100 such par-

ticles might supply a 10 per cent

estimate of their distribution.

We have already mentioned that

automation of production processes

requires the automatic carrying out
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of lengthy complex processes. Simi-

larly automation by computers be-

comes more economical the longer

the sequence which has to be pro-

grammed.
A good example is the analysis of

a grid type bridge which is illustrat-

ed in Fig. 4. Such an analvsis re-

quires the determination of symme-
tries of the structure in order to re-

duce the computational effort, follow-

ing which one must determine the

moments of inertia of ali the mem-
bers of the grid and then families of

deflection curves for each member
of the structure. These deflection

characteristics must be combined into

equations. A series of matrix inver-

sions, matrix multiplications and ma-
trix additions are required for the

determination of the interaction

forces between members of the grid.

These interaction forces can be used
for the computation of shear and
moment influence fields which, in

turn, can be used to determine the

effects of subjecting the structure to

typical loads such as trucks rolling

through lanes or a line of cars parked
on a bridge.

Manually each of these computa-
tions is quite lengthy and would be
considered a separate assignment.
But with an electric computer it

is considerably more economical and
faster to leave the results of each
step in the computer and let the com-
puter proceed automatically to the
next step in the calculation, printing

eventually only the worst stresses

encountered and the conditions
under which they are encountered.
A program of this nature has been
developed recently for a Consulting
structural firm and it has made prac-
tical an analysis which previously
would have been quite prohibitive in

cost and time.

Wide Range of Application

Among the engineering projects to

which computers have already been
applied with great success are:

—

Structural analysis

Traffic analysis

Nuclear engineering

Analysis of air frame stresses

Analysis of turbines

Hydrodynamical calculations —
seaway design

Motor and generator analvsis

Interference analysis of broad-
cast antennae

Antenna field computations
Analysis of oil refinery processes

Electrical network calculations

Design of radio tubes

In this brief list the word analysis

predominates. This is no accident.

Many engineering tasks have the

following pattern. A specification is

laid down. Experienced designers

make a synthesis, that is, they pro-

pose a design which will probably
come close to satisfying the specifica-

tions. This proposed design is then

analysed and if the analysis shows
discrepancies between the forecast

performance and the specifications,

the design is altered slightly and
analysed again until the specifications

are met. In this sequence the syn-

thesis carries most of the glamour
and leans most heavily on engineer-

ing imagination, know-how, judge-

ment, and experience; analysis on the

other hand is typified by much of the

drudgery, cost and time delay in ar-

riving at a satisfactory design. For

instance, the bridge analysis referred

to above must be preceded by a de-

sign proposal. Here the structural en-

gineer uses his experience to propose

the number of longitudinal and trans-

verse members to be used, their

shapes and the positions of supports.

This initial design proposal can then

be subjected to analysis and evalua-

tion. At present so many factors seem
to enter the formulation of the initial

design that it would probably be
entirely uneconomical, if not impos-
sible, to entrust this part of the en-

gineers' work to the computer.

For this reason most computer ap-

plications have concentrated on ana-

lysis, whereas synthesis in the major-

ity of projects will for a long time

remain the prerogative of the engi-

neer. It has proved quite difficult

and usually quite uneconomical to

feed varied and wide experience and
engineering know-how into a com-

puter. Compared to the human mem-
ory the memory of even the largest

machine is quite minute. In other

words we can reach a point of no

return even with computers. On the

other hand analysis usually requires

the carrying out of some specific cal-

culations for which the computer is

very much faster, more reliable and
more flexible than the human op-

erator. It follows that the best use

of computers will result where the

experienced engineer teams up with

the computer and the computer is en-

trusted with the carrying out of the

lengthy routine sequences. Since most

engineering techniques do not fali

by themselves into such a happy
combination of sequences (which in-

volve experience, imagination, and
know-how, followed by lengthy rou-

tine analytical procedures) efficient

application of computers to engineer-

ing problems will require consider-

able analysis and regrouping of tech-

niques if the fullest benefits are to

be obtained. Experience to date

shows quite conclusively that this ar-
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rangement of engineering techniques

can have very effective results in

speeding up and lowering the over-

all costs of projects. In addition, such

analysis often results in a deeper

understanding of the engineering ap-

plication studied.

The division between analysis and
synthesis is, of course, not rigid and
immovable. On the contrary, if auto-

matic methods are to be fully ex-

ploited, continuous effort will be
needed to develop analytical proce-

dures in replacement of synthetic

procedures, to standardize, to make
routine, and to refine existing rou-

tines even further.

It is typical that most engineering

applications of computers to date

have not been merely replacement

of identical techniques carried out

manually before the introduction of

computers. For instance the type of

stress analyses described above have
been quite impractical to do manu-
ally and the testing of structures had
to be done previously by building

and loading scale models. So we do
not find many instances where an

engineering function has been re-

placed exactíy by the computer.

Rather computers are used to a large

extent for the carrying out of ana-

lyses and refinements which would
have been impractical previously.

It should be mentioned that,

though a computer can be used for

quite short sequences, the longer the

sequence for which a computer is

put to work the greater the economy
effected. If we plotted manual and
computer costs against problem com-
plexity we would obtain curves such
as shown in Fig. 5.

Complexity -*

Fig. 5. Manual and machine costs v.

problem complexity for médium size

computing installations.

With the computer there is always

an initial òutlay on programming
time which may make computer use

more costly for very small problems
occurring only once. If, however, the

total cost of a calculation exceeds a

few hundred dollars then the use of

computers is indicated. This holds

for lengthy isolated calculations as

well as for very short repetitive cal-

culations. In one instance traffic fore-

casts are made for 11% cents a fore-

cast. The number of forecasts re-

quired each month justify the use of

an expensive computing machine.

Similarly computers are used for a

motor analysis which could be done
by slide rule in a few hours. Cost,

speed, reliability and more efficient

use of engineering personnel justify

such applications.

The present era is not only the era

of automation but also the era of the

team. The increasing complexity of

modem life requires specialists team-

ing up on the solution of problems.

The computer is not an engineer-

ing tool alone. In the computer room
the engineer will meet the manager,

the accountant, the methods and pro-

cedures man, the scientist, and the

statistician. In analysing situations for

computer applications the engineer

will often find it wise to get together

with these other members of the in-

dustrial team. Production efficiency

is tackled at present under two
labels; industrial engineering, in the

factory and, in the office, systems

and procedures. Both disciplines fi-

nally lead into more general prob-
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lems, the systematic solution of which
has been labelled Operations Re-

search. Operations Research has as

its chief object the most effective uti-

lization of men, machines and raw
materiais; it draws from engineering

and accounting techniques and leans

heavily on mathematical methods
which often require computers.

It is interesting to note that com-
puters have been received by en-

gineers with enthusiam rather than
with the suspicion and barriers which
are often thrown up against new
techniques and machines. In most
instances engineers have been quick
to realize that computer techniques
open up new opportunities rather

than displacing engineers. Engineer-
ing groups provided with such potent
tools display unmatched zeal and in-

tensity. Programming itself is one of
the first tasks to be automated by en-

gineer-programmers; the means that

programs are developed by means of
which the computer carries out auto-
matically much of the burdensome
coding and checking required for fur-

ther programs. One might consider
this as the automating of automation.

It should now be clear that elec-

tronic computing techniques can be
used to automate those functions of

the engineer which can be made
routine; and in automating these

functions engineers can be freed for

other functions in the performance of

which the human being far surpasses

the machine. Naturally the increased

engineering productivity which will

accompany automation ought to in-

crease the engineer's standard of liv-

ing just as rising productivity has in-

creased living standards of the popu-
lation in general.

Above ali, technical competition
between industries, and competition
from abroad whether economic or
politicai, whether friendly or hostile,

requires that each industry and this

country as a whole see to it that

technical personnel be used as ef-

ficiently and effectively as possible.

In times of boom or times of war
programmed computers will be an
invisible reverse which will go a long
way towards alleviating criticai per-

sonnel shortages.

In reviewing ten years' develop-
ments in this field, and recalling some
of the dire predictions which have
been made, one thing becomes clear.

Man may fashion ever more power-
ful tools for the harnessing of na-

ture's forces; yet it is plain that these

tools will never simulate so closely

rnans infinite variety and versatilitv

that they will become more than a

tool. They can never take the place

of man himself. We will always need
engineers.

Appendix
Three typical methods of attack-

ing a problem are illustrated below
by a trivial example which is intend-

ed as a sketch of the techniques

rather than as a rigorous presenta-

tion. This problem might have arisen

as follows:

In ancient Egypt Pharaoh decided

to build a pyramid as high as pos-

sible and yet having provision for

easy ascent. He had a supply of

400,000 blocks and he decided that

the design shown below would meet
his requirements:

He asked his court mathematician
how high the pyramid would be. The
mathematician unrolled his parch-

ment and proceeded to analyze the

situation as shown in the table.

1

m

I
ai

w
Two-dimensional pyramid

Finally the engineer also conclud-

ed that the pyramid would be 893

blocks high. This was the brute force

approach which is nowadays termed

simulation.

However, while the engineer

scribbled figures slowly in the sand,

The Mathematician's Analysis

1 bl. + 2 bl. + 3 bl. . . . +n bl. ~ 400,000 blocks

n bl. -f (n - 1 ) bl. + (n - 2) bl. ... +1 bl. — 400,000 blocks

Adding (n +1) bl. + (n + 1) bl. + (n + 1) bl. ... +(n+l) bl. ~ 800,000 blocks

There are n terms on the left side, and therefore

n(n + l)=n2 + n= ( approx. ) 800,000
Adding Vi to each side to form a perfect square

n2 -f n + )í= (n + 34)2 = (approx.) 800,000.25
n + 34 = ( approx. ) root 800,000.25 = 894.4

n = (approx.) 893.9
n = 893

Thus the analysis of the mathema-
tician showed that the pyramid

would be 893 blocks high.

However, the mathematician be-

ing a pure scientist could not be

rushed in this analysis and so Pharaoh
turned for an answer to a young en-

gineer who was used to getting things

done. The young engineer attacked

the problem directly. He took his

staff and wrote in the sand:

The first step

adds
The second step

The third step

etc.

and so he
continued

on and on

1 block = 1

2 blocks

3 blocks

+4 = 10

+ 5 = 15

+ 6 =21

+ 300 =45,150
+ 301 =45,451
+ 302 =45,753
+303 =46,056

+891 =397,386
+ 892 =398,278
+ 893 =399,171
+894 =400,065

which was frequently blown away
by the wind, a court gambler hap-

pened to pass by and enquired as to

the nature of the problem. After the

engineer explained the court gam-

bler asserted that he would obtain an

approximate answer by picking a few
numbers at random. As a matter of

fact the court gambler offered 20:1

odds that he could determine the

height of the pyramid with an ac-

curacy of 10 per cent if he were
allowed to pick 100 numbers at ran-

dom.

He first guessed that the pyramid
would be 1000 blocks high. and he
picked 100 random numbers between

and 999 inclusive. (See p. 1040)

The average of these random num-
bers was 468 and the gambler rea-

soned that there would be approx-

imately

n x 468 = 400,000 blocks

or that the pyramid would be

n = 400,000/468 =854 blocks

(Continued on page 1040)
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The Influence of Tropical and

Sub-Tropical Features on the

Design of Thermal Power Plants

W. K. Carruthers, m.e.i.c.

Chief Mechanical Engineer, Montreal Engineering Company, Limited.

THE objective of this paper is to

evaluate some of the require-

ments of good tropical design in the

hope that some measure of improve-

ment might be achieved in lower

capital costs, better efficiencies, low-

er maintenance costs and higher con-

tinuity of service.

The writer's experience with pow-
er plants in the tropics is limited to

the Central American and Caribbean

áreas. In these regions there are few
influences which might be consid-

ered as peculiar, but a good many
which, although not unique, are

much more severe in intensity than

in more temperate zones. Both tvpes

will be discussed under the follow-

ing headings:

(1) Types and choice of thermal

plarit; (2) ambient temperatures;

(3) humidities; (4) precipitation;

(5) winds & weather; (6) water sup-

ply; (7) topography; (8) load char-

acteristics; (9) staff; (10) plant con-

trol.

Types and Choice of Plant

Fundamentally and inevitably the

choice of plant type depends en-

tirely on economic conditions, and
the plant which can produce the re-

quired number of kilowatt hours and
meet the expected kilowatt peaks

for the leas-t annual total cost, should

be the one selected.

As elsewhere, steam, diesel, and
more recently and much less exten-

Canadian National Committee presentation at a

sectional meeting of the World Power Conference,

1954, Rio de Janeiro.

sively, gas turbine thermal plants, are

the familiar types to be found. The
relative advantages of these vary with

the type of fuel available, the qual-

ity and quantity of water supply,

and the ambient conditions of tem-

perature, humidity and weather.

These will be briefly discussed for

each type of plant.

Steam Plants. Steam plants can

burn any type of fuel, but as coal

is generally very limited in supply in

the tropics and quite expensive, oil,

which is fortunatelv quite abundant,

and natural gas are the usual fuels.

As cooling waters are usually quite

warm, exhaust pressures are seldom

less than 6.25 cm. Hg absolute and
some 4.5 litres per minute per kw
generated are required. High wet
bulb temperatures generally pre-

clude the use of cooling towers, ex-

cept in the dry portions of México.

Heat rates therefore are relatively

high and vary from 3520 to 4530 kg.

Cal. per kwh. (14,000 to 18,000 Btu/

kwh.). Other types of generation are

favoured for loads less than 10,000

kw., as the smaller sizes of steam

units are less efficient and not avail-

able in the higher temperatures and
pressures that modern high effici-

encies demand.

Diesel Plants. Diesel plants re-

quire a higher grade of fuel than

steam plants, but where transport

costs are high, this is an asset rather

than a liability. Only about 20 per

cent of the cooling water required

for a steam plant is necessary, and

as approach temperatures to the wet
bulb temperature are in the region

of 15 deg. C, various types of air

and evaporative cooling are feasible.

Plant sizes are not recommended in

excess of 10,000 installed kw., but
even for small units thermal rates of

from 2520 to 3020 kg.Cal. per kwh.
are easily obtainable (10,000 to 12,-

000 Btu/kwh.). However, the costs

per installed kw. are considerably

higher than for steam units or gas

turbines, which tend to offset the

thermal advantage.

Gas Turbine Plants. Gas turbine

plants require a relatively high grade

of fuel if blading troubles are to be
avoided, and for highest efficiencies

low temperature inlet air, high baro-

metric pressures, plenty of cold water

for compressor inter-cooling and sys-

tem demands which will permit con-

tinuous full loading of the units. The
heat rates possible, subject to the

limitations mentioned above, varv

from 3280 to 6300 kg. Cal. per kwh'.,

(13,000 to 25,000 Btu kwh.) and
these are only for units fully loaded.

At lesser loads the efficiencies drop

off sharply. Site preparations are

simple and transportation and instal-

lation problems are usually not sig-

nificant.

Ambient Temperatures

Probably the most familiar climatic

feature of the tropical region is that

of very high ambient temperatures.

In British Guiana for example, tem-

peratures below 26 deg. C. are rare.
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whilst any over 35 deg. C. are like-

wise unusual. On the other hand, in

Venezuela, the shade maximums
often reach 40 deg. C, and in the

sun 60 deg. C. are not uncommon.

These temperatures are not nearly

as severe as those to be experienced

in the Persian Gulf for example, but

they are of sufficient magnitude to

influence design.

Power plant buildings must be very

open affairs, and allow for a maxi-

mum of natural air movement
throughout. Any more or less un-

avoidably confined áreas should be,

if possible, open at each end, or fail-

ing that, air conditioned. Control

rooms would fali in this last category.

Whilst open as much as possible, care

must be taken that sides are blanked
off, where necessary, to protect vital

equipment from rainfall or excessive

wind. In other words, when temper-

atures are high the avoidance of

draughts as opposed to natural and
slow movement of large bodies of

air, is of the utmost importance.

Steel supported asbestos cement for

roof and side walls has been found
to be satisfactory and economical.

The physical location of thermallv
actuated relays is rather criticai.

Cases are on record where unneces-
sary outages have resulted from re-

lays being placed in "dead air" áreas
where the temperature build-up was
above the normal plant average.
Again false interruptions have been
caused by improperly ventilated re-

lay cases. The remedy would seem
to lie in better ventiktion of thermal
relays, both inside and out, by na-
tural means where possible, and arti-

ficially induced by fan, if not. In
extreme cases it might be necessary
to use the next higher rating of ther-
mal element in a relay, but this meth-
od is not favoured as it reduces the
amount of electrical protection af-

forded to its associated equipment.

Ali motors must be conservatively
rated, particularly well ventilated,
and the tendency is now to specify
such vital motors as those driving
feed pumps, fans or circulating wa-
ter, to be water cooled, unless it be
that the supply of such water would
in turn set up too much of a prob-
lem. The only other answer, in that
case, would be to employ unusually
large shaft mounted self-cooling fans,

in order to achieve the necessary
heat transfer.

Bearings on driven equipment,
such as ID fans, and also FD fans,

particularly those employing re-cir-

culation of FD air to combat cold

end air heater corrosion, must be

adequately protected against heat.

It is necessary that heat flingers or

other heat absorbing devices be lib-

erally designed. Required factors of

safety in this respect might well be

considered as varying as the square

of the temperature involved. Heat in-

sulation on piping is not materially

different from that in any ordinary

plant, but the placement of lines can

warrant special attention. These lines

carrying steam or hot fluids should

be in well ventilated áreas so as to

cause as little super elevation of am-
bient temperature and interference

with adjacent lines as possible.

The question of sun and shade

quite naturally falis into the category

of high ambient temperatures. Ob-
viously in tropical regions the sun is

hot and right overhead at noon.

Shaded áreas have to be provided,

and also means employed to cut

down the glare, even from normally

The author discusses the tropical

and sub-tropical regions of the
Caribbean and Central America, of

which he has first-hand experience.

The choice of plant should be
determined by economic considera-
tions, and the various types are
discussed in the light of conditions
that may be met. The effects of

the climatic and other physical fea-

tures of these regions are pre-

sented, together with particular

considerations of load character-
istics, staff, and plant control.

mat or uneven surfaces. In any con-

sideration of the so-called outdoor

plant these aspects would have to

be included, as it has been found

that personnel are quite sensitive to

these comfort features. The estab-

lishment of a relatively pleasant, cool

place to work is usually very worth-

while.

Humidity

Whilst by no means unique in

tropical regions, the relative humi-
dities there found are generally high-

er and of longer duration than in

more temperate regions. This means
that the general corrosion problem is

much more severe and that particu-

lar care must be taken to protect

relays, meters, switchboard wiring

and sensitive mechanical equipment
(boiler meters, etc.) which are not
in themselves adequately rust pro-

tected against moist tropical atmos-

pheres. The use of drying lamps and
even small heaters will be found to

be worthwhile, when equipment is

not in use. Good design would in-

corporate in such equipment the

means to keep it relatively drv, parti-

cularly when not in use, and there-

fore deprived of any heat which
might accrue from normal usage.

Good circulation of ah will also be
highly beneficiai.

Electrical insulation should be not

less than Class "B" (AIEE Std. No.

1, June 1940). Where feasible, to-

tally enclosed, self and externally

cooled motor construction should be
employed, if freedom from excessive

maintenance is sought. In cases

where this type is not justified or

available, particular care should be
used in specifying insulations when
ambient temperatures are apt to ex-

ceed 40 deg. C.

Where ample cooling water is not

naturally available, high tropical hu-

midities greatly limit the capacity

and effectiveness of cooling towers.

This capacity is limited by the close-

ness with which the tower effluent

must approach the wet bulb tem-

perature. This approach temperature

in our experience seems to have an

economic minimum of about 11 deg.

C. Which pretty well precludes the

use of cooling towers for steam plants

except in the drier regions.

Due to the much higher approach

temperatures of about 15 deg. C.

usable in a diesel installation, cooling

towers are quite feasible, provided,

of course, that ample make-up is

available, and that expensive chem-
ical treatment is not required to pre-

vent jacket water scaling or corro-

sion. In this case a closed cooling

system using radiator or evaporative

coolers is satisfactory, resulting in

lower total annual costs, despite the

somewhat higher capital investment.

Precipitation

Again, rainfall is not unique to

tropical regions, but perhaps the

amount of it is. Plants should be de-

signed to cope with rainfalls up to

3.5 cm./hr. and 25 cm./day, often-

times with accompanying winds. This

means that equipment in pits, unless

completely unaffected by water or

protected by adequate sump pumps,

is to be avoided. Generally speaking,

it is safe to say that the entire plant

should be on at least ground levei

or above. This means that a problem

exists for those engineers who like

to have positive suction heads on

their horizontal centrifugal circulat-

ing water pumps, as such installations

are usually in sunken pits. Surface

flooding is a constant menace, and
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good design should recognize this

and plan to be independent of sur-

face floods.

Tropical rainfall is generally very

sudden in addition to being of con-

siderable proportions. From the main-

tenance viewpoint this feature tends

to make the selection of an outdoor

plant a more significant problem. At

this stage it might be well roughly to

summarize the position of this type

of plant.

Opinion is still well divided as to

the respective merits of enclosed and

outdoor installations. At first glance

it would seem that the latter type is

ideally suited for tropical regions, but

actually there are advantages each

way. The main difficulty with an out-

door installation is the difficulty of

carrying out routine maintenance

and emergency repairs in the open,

irrespective of weather conditions. If

shelter for such operations is en-

visaged, then it should be of such

type as to permit the operation of

the gantry type crane, either through

it (with the main hook) or under-

neath it. If shelter comparable to the

enclosed design is to be achieved,

this shelter would have to be of such

proportions as to cover both the

turbo-generator area and the main-

tenance bay, and to permit free

movement of the gantry crane inside

it. If weather conditions are suffi-

ciently stable and uniform, as per-

haps in Texas, doubtless some less

measure of shelter can be justified,

and advantage therefore may be
taken of reduced building costs in-

herent in the outdoor plant. If not,

and this has proven so to be in our

experience, a reasonable compromise
may be taken by enclosing the tur-

bine room and boiler fronts only, as

these are the portions requiring the

most maintenance, and leaving the

rest outdoors. This method has been

employed with excellent results in

our construction in Demerara and

Venezuela.

Winds and Weather Hurricanes

To the lavman, hurricanes are al-

most invariably considered a feature

which is peculiar to tropical regions,

but this is not strictly true. In the

mid-western States, tornadoes and
twisters are on record which rival in

velocity and severity any tropical hur-

ricane. The fact that they are gen-

erally less frequent, does not indi-

cate that good design does not have

to take them into consideration. It

will be found that in the regions we
are considering, as in the north, struc-

tures mav have to be designed for

winds up to 250 km./hour. For-

tunately available records define

very well the relative dangers of the

various áreas and struoture design

practice can be modified to suit.

However, the "prevailing wihd" so

evident in some tropical regions can

be made quite useful in achieving

good draft free ventilation. The N.E.

trade winds in British Guiana are a

good example of this type. They
rarely cease -and generally blow

steadily from the N.E. at velocities

ranging from 7 to 20 km./hr. with

gusts up to 30 km./hr.

Water Supply

Water, in the tropics, is usually

more of a problem than in the tem-

perate zones. Sometimes it is a ques-

tion of quantity, there being either

too much or too little. Then again

some of it is so hard that, as one

wit once stated, it wouldn't go around

a long radius elbow without groan-

ing. Invariably, what water there is

is rather warm, which of course, in

the case of circulating water, ma-
terially iucreases the size of con-

densing plant and auxiliaries.

With feedwater, the problem is

generally one of scarcity of supply,

rather than treatment, for fortunate-

ly there are adequate systems avail-

able for any water—it just being

more difficult in some cases than

others. The best answer would seem
to be water reclamation from ali pos-

sible sources, rigid control of ali wa-
ter usage, and adequate storage.

With circulating water of a tidal

sea water source, problems exist with

respect to shellfish, mussels and ma-
rine borers and the deterioration of

surfaces which are alternatively wet
and dry. It is not believed that the

last two conditions are any more se-

vere in tropic regions, but it would
appear that shellfish and mussels

might be more controllable. These
types of marine growth seem to be
very sensitive to temperature change
in the South, as sea temperatures

are very uniform, whereas their

cousins in the temperate regions

are quite used to the relativelv slow

seasonal variations experienced there.

This means that if advantage can be
taken of the rise in circulating water

temperature through s<~eam turbine

condenseis, shellfish and mussels can

be given a systematic treatment of

temperature rise and fali, which is

most effective in destroying them.

This is amply borne out by the fact

that cooling water discharge mains

are free of such growth, whereas in

force mains the problem is most dif-

ficult. The answer lies in a system

of flow reversal whereby pipe lines

are alternated in function between

force and discharge mains, with the

resultant temperature changes being

sufficient to kill ali such growth in

both groups.

If of river origin, water in the

tropics oftentimes carries a large

amount of silt, algae, or contaminants,

involving expensive and constant fil-

tering and chemical treatment. Al-

though good revolving screens can

usually be depended upon to screen

out most of the debris, it is the wise

designer who provides for a reversal

of flow in his condensers to allow

rapid clearing of tube sheets. There

are several good types of three and

four way valves on the market which

will accomplish this very nicely. In

addition, the condensers themselves

can be arranged to permit this fea-

ture, with internai flat type valves of

their own. Tube sheets can there-

fore be kept nicely clean in this

way. The problem is, of course, not

esséntially different than the one ex-

istent in temperate regions, except

in the quantity of suspended and

entrained material. Tropical regions

are usuallv densely vegetated, and

there is a high proportion of leaves

and grass to be found. Pumping

equipment, heat exchangers and

valves should be specified to handle

silt in suspension, and of erosion-

resisting materiais. Where tidal or

flow leveis permit, screens should be

of the cup type, which do not employ

any bearings or wearing surfaces be-

low water levei, except easily re-

placeable seals.

In the case of brackish water it

seems that cast iron attack is more

severe than in either fresh or sea

water. High-silicon cast irons, being

more dense than the ordinary type,

give better results. Where valves are

concerned it is better to avoid dis-

similar metais when cast iron bodies

are used, the best trim being ordi-

nary 18-8 stainless steel.

To conclude with respect to these

problems, for both feed and circu-

lating water, the solutions are, gen-

erally speaking, no more diverse or

difficult than in Northern regions.

Cases are rarely found anywhere

that some form of feed water treat-

ment is not required, and in fact,

with the advent of higher tempera-

tures and pressures, waters which a

few years back would have been

considered excellent in their natural
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raw state, would now be totally in-

adequate. As to circulating water,

silt is always a problem and may be
found anyvvhere, although due to

the nature of some tropical soils and
the heavy downpours of rain that

take place, the tropical problem may
be greater on occasion.

Topography

Again, topographical features rep-

resent a problem which varies only

in degree from those experienced in

Northern regions.

Tropical áreas vvere never sub-

jected to ice erosion and therefore

little rock is exposed, but much
earth. This results in a difficult ero-

sion and débris problem due to the

high intensities of rainfall so charac-

teristic of the tropics. During a re-

cent flood in Salvador lasting only a

few hours a riverside plant was flood-

ed and shut down for over a week.

It is probably safe to say that the

greater part of the coastal áreas of

the Caribbean regions nnder discus-

sion are on the sea side of a belt

of delta, and therefore the disposal

of circulating water must be careful-

ly watched. Fortunately in these

áreas either tidal currents exist, or

the prevailing winds help to such an
extent, that normally a fixed position

of intakes and discharges is possible.

In interior regions, whilst topog-
raphy may effect transmission lines

emanating from thermal plants, this

is not truly within the strict scope of

this paper. Generally the greatest

inland problem is water, which is

fundamentally due to (provided the
area has sufficient rainfall) improper
features for natural reservoirs, or a

soiL such as those of volcanic origin,

which permits the rapid percolation
of large amounts of water through it.

Lastlv topographic features may
make the supply of fuel to a Dlant

difficult, if not totally impractical, for

economic reasons. Sometimes poor
roads, small tunnels or other barriers

may exist to preclude the transport

of equipment over a certain specified

size to a plant site. This means that

it is possible for a designer to be
rather limited in his choice of equip-
ment size, when other more normal
considerations would indicate larger

sizes of prime movers or steam gen-
erators.

Tropical systems, except in highly

industrialized and progressive áreas,

are inclined to be independent of

each other, and not infrequently con-
sist of only one plant. In this case,

assuming a uniform quality of serv-

ice, the designer has to take extra

measures to ensure continuity of sup-

ply, which would not be essential if

the plant were one of two or more
in the system. To be more speci-

fic, means must be provided for a

separate source of station service,

even to the extent of a gas or diesel

driven a.c. generator. Ample spare

equipment must be carried and du-

plicate auxiliaries for each main unit

provided. Perhaps if a unit system of

one-boiler/one-turbine is used, and
this is certainly the modem tenden-

cy, then it likely follows that each

generator has its own transformer,

and if this be the case a tertiary sta-

tion service winding can be em-
ploved in this transformer for station

service. However, this method may
not be adjudged safe, unless it is

quite apparent that there will never

be less than two machines on the

bus at any one time. A further pro-

viso is that the tertiary winding must
be, in each case, large enough to

service at least two machines, and
preferably more, depending on the

size and nature of the other units

existent.

Load Characteristics

One of the most significant fea-

tures of tropical loads is the effect

brought about by the lack of a nor-

mal twilight period. For example 7

degrees north of the equator in Brit-

ish Guiana, it is dark ten minutes

after the sun goes down. This means

that lighting is necessary within two

or three minutes after sundown, and

this produces a very sharp evening

peak condition. To be more specific,

in Georgetown some 2500 kw. is

added in from 10 to 15 minutes to

produee a peak of 5300 kw. Ap-

proximately one hour later, the

drop-off of some 4100 kw. to night

loads begins at a rate which is almost

as fast as the build up rate. For-

tunately the loads which bring on

these peaks are essentially lighting

or cooking loads, and therefore the

power factor is not adversely effect-

ed. In the more industrialized áreas,

the growing use of air conditioning

equipment is tending to reduce the

effect of this lighting peak and raise

the annual system load factors to

well over 50 per cent. The existence

of this sharp evening peak quite na-

turally effects the method of plant

operation but this is not significant.

However, it is felt mostly in the de-

signers choice and timing of addi-

tional equipment. These peaks must
be met, but since they are so sharp

and usually of such short duration,

the use and retention of normally ob-

solete or inefficient equipment is

usually obligatory.

Staff

The problem of staffing a modem
thermal plant in tropical regions can

be a rather difficult one, compareci

to the situation further north. The
high cost of fuels in the áreas under

discussion make it economically nec-

essary that a relatively modern type

of design be employed, which means

of course subscribing in part at least

to the present trend towards higher

pressures and temperatures. Even in

low cost fuel áreas like Venezuela,

médium pressures and temperatures

(60 kg./cm2
. and 482 deg. C.) are

easily justified. It therefore follows

quite naturally that it would be most

desirable for plant staffs to have had

operating experience with similar

plants elsewhere. This is not always

possible, for economic reasons, and

this means that intensive training

programs will likely be necessary, in

order that operators, workmen and

technicians may be trained in plant

operation and maintenance. Such

training schemes are playing a very

necessary and integral role in the

supply of plant staff the world over,

even where adequate trade and

manual training schools exist, for it

seems that practical, specific, on-the-

spot instruction is needed to augment

the general technioal foundation

learned at schools.

Unfortunately, not ali tropical

áreas are as fully developed with re-

spect to trade schools as they might

be, or indeed as they no doubt will

be. This faot makes such utility train-

ing schemes more important than

ever, but none the less successful,

except that probably the number of

trainees produced will likely be

somewhat reduced. This set of cir-

cumstances usually results in more

and more automatic and remote con-

trol appearing in plant design.

The efficient operation of a steam

plant demands the presence on each

shift of a capable well trained shift

engineer, sufficiently experienced to

act wiselv in a crisis. However, on

the shift also are boiler tenders,

water tenders, oilers and machine

drivers, ali of whom must be trained

to a certain extent—it being physic-

allv impossible for the shift engineer

to be available to each of them at ali

times. It is this factor that makes it

usually desirable for the designer to
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include automatic equipment, when-
ever possible, for plant operation.

This practice should not be limited

to the automatic operation of boilers

and turbines, or those processes

which are normally controllable, but
also the automatic cut-in of "back-
up" devices. For example, if a feed
pump fails, it should be so arranged
that the spare pump should cut in

without delay and without any hu-
man hands being required in the
process. This same feature should be
applied to extraction pumps, circu-
lating water pumps, priming devices
(when continuai in nature), etc. It is

questionable whether boiler fans
could reasonably be included, for
their failure would probably be elec-
trical in nature, rather than because
of the air being handled, and this is

not likely. As an alternative to the
"back-up" device, spare units re-
motely controlled from a central con-
trol room have much merit, and gen-
erally tend to make the system less

complicated technically, but more
difficult to actually operate. The
choice should depend on the quality
of operating staff and instrument
men available.

A staff training program has been
established in one case that is work-
ing out very well indeed. It was
started off by the employment, for
two months, of an expert from Con-
solidated Edison, New York, who
coneentrated on teaching the super-
visory plant staff how to teach shift
and maintenance personnel. A precis
in Spanish was made up covering ali

pieces of equipment in the plant,
with a complete description of how
each worked, what operating steps
were necessary in order to bring it

into operation, and what maintenance
and repair steps could be expected.
Copies of this precis were mimeo-
graphed and placed in the hands of
the plant staff. A regular series of
lectures, twice weekly was then set
up and the precis covered in detail.
A goodly amount of time was allot-

ted to questions and answers. This
precis, by the way, consisted of some
four hundred pages of standard 8 x
11 in. paper, of single space typing,
and provided with a profusion' of il-

lustrations. It is too early at time of
writing to evaluate the results of this

policy, but the interest being dis-

played is high and genuine progress
is being made. In this particular case
it was not even necessary to provide
any additional incentive other than
the opportunity to learn, so it would
seem that what has been achieved
here can be duplicated almost any-

where—for of ali the important pre-

requisites to learning, desire is by
far the most important.

Plant Control

Probably the most important as-

pect of power station operation is

that of the control system, for it is

here that uniform and maximum effi-

ciencies for a given set of equipment
may be achieved, and continuity of

service best maintained without jeo-

pardizing unduly the safety of ope-

ration. The components of a control

system are many and inasmuch as

they are ali integral parts of what
might be termed the plant's nervous

system, absolute reliability, simplicity

of operation, and ease of mainte-

nance are prime requisites. The
problem is, of course, not confined

to tropical áreas, and a good many
of the ideas expressed below would
be good practice anywhere. How-
ever, an attempt to differentiate be-

tween the regions under discussion

would be rather involved, so for the

sake of continuity some of the prin-

cipies which we have found desir-

able are mentioned, without regard

to geography.

Electrical relays, contractors, tim-

ers, switches, and assorted equip-

ment of like nature should be as air-

tight as possible, even to the use of

hermetical seals, except where nor-

mal heat generated within would
preclude this. Mechanical assemblies

should be treated similarly and, if

possible, lubricated for life.

Too much thought cannot be de-

voted to the control room and place-

ment and grouping of instruments

and controls. Gauges, and other

means of indicating temperatures,

pressures, leveis, quantities, veloci-

ties and other pertinent items should

be small in size, and grouped so

that when one changes any others

that are affected are reasonablv near

the one causing the variation. It also

follows, if such control is to be un-

derstandable and easy to operate,

that wherever the means of meas-
urement exist there also should ex-

ist the means of control, so that ad-

justments may be made and the re-

sults easily interpreted. Quite ob-

viously, the means of changeover
from automatic operation to hand
operation should be capable of being

carried out rapidly and simply, for

when this operation is necessary it is

usuallv at a time of some stress, if

not crisis.

Ample and extensive use should

be made of line diagrams and charts

associated with the various instru-

ments and their means of control, for

in this way it is possible to set up
the process in natural cyclic form,

which would make it simple and log-

ical to follow. This method, whilst

normal in electrical layouts, is also

capable of being employed on the

flow cycle of a modern plant. It

makes it possible for new personnel

to pick up the details of the plant

much faster than would otherwise

be possible. Colour coding of pip-

ing, both on charts and drawings and
as actually installed, should be used.

The use of annunciators should be

considered very carefully. The ten-

dency is to use audible annunciation

whenever anything, however small,

goes wrong. This has the double

fault of being unable to discriminate

between cause and effect, and also

as a corollary of this failure, the aud-

ible trouble signal has not got the

warning and action-producing effect

on staff that it should have. To be

effective there should be distinct

discrimination between cause and
effect, making the annunciation, as

such, visual and audible respectivelv.

In other words, the variation of any

quantity bevond reasonable limits,

which is not in itself immediately

damaging, other than the contribu-

tory effect it has on other more im-

portant quantities, should be visual-

ly indicated, so that means for cor-

rection may be started without any

audible alarm. An example of this

would be a low surge tank levei, or

a low machine vacuum — not in

themselves necessarily damaging, un-

less left unattended. However, the

end result of any inattention to these

contributing causes, such as dan-

gerouslv high bearing temperatures,

machine winding temperatures, high

superheat or low steam pressure,

should be both audible and visual.

Oftentimes, it would be desirable to

arrange it so that on some quantities

the visual signal should come when-

ever anv variation takes place, and

an audible one whenever that varia-

tion has exceeded preconceived and

reasonable bounds.

It is felt that the control room it-

self should be air conditioned for the

comfort of the operating staff and

the protection of instruments and

controls against excessive humidities

and varying ambient temperatures.

The economic advantages for so do-

ing are almost impossible to evaluate

accuratelv in any units, but good

judgment seems to indicate that a

happy staff and adequately cared for

instruments constitute a worthwhile

investment.
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The Alexander Graham Bell Museum
S. L. Roberts, Editorial and Information Division

Department of Northern Affairs and National Resources

"Dont keep forever on the public

road, going only where others have
gone. Leave the beaten track occa-

sionally and dive into the woods.
You will be certain to find some-
thing you have never seen before. Of
course, it will be a little thing, but

do not ignore it. Follow it up, ex-

plore ali around it; one discovery

will lead to another, and before you
know it you will have something

worth thinking about to occupy vour

mind. Ali really big discoveries are

the results of thought."

These are the words of Alexander

Graham Bell, inventor, scientist,

teacher, and humanitarian. Thev sum
up simply his philosophy towards re-

search. Bell did not follow the "pub-

lic road"; his intellectual excursions

into the unexplored territories of sci-

ence yielded many "little things"

that advanced human knowledge
tremendously. His most popular and
most successful invention was the tel-

ephone but many other branches of

science attracted his searching atten-

tion. To medicine, aeronautics, ma-
rine engineering, genetics and eu-

genics, electricity, and the science of

speech, Alexander Graham Bell gave

generously of his intelligence and

energy.

Bells remarkable scientific achieve-

ments are being presented in their

full scope to the public at the Alex-

ander Graham Bell Museum at Bad-

deck, Nova Scotia. Displayed here

are many experimental models and
documentary records of his work.

These relics, which will be of great

interest to modern engineers, have

been donated to the federal govern-

ment by Mrs. David Fairchild and
Mrs. Gilbert Grosvenor, both of

Washington, D.C., the inventor's

daughters.

The museum has been established

by the federal Department of Nor-

thern Affairs and National Resources

and will be administered and main-

tained bv the National Parks Branch

of that Department. Built mainly of

native Cape Breton sandstone and
laminated wood, the museum's dom-
inant architectural motif is the tetra-

hedron, the design Bell used for the

cells of large kites, some of which

were strong enough to carry a man.
The tetrahedral design is repeated

in a canopy over the entrance, the

displav cases, the large window
áreas, and details of the museum de-

sign. Architects for the building were

O. H. Leicester and A. Campbell

Wood and Associates, of Montreal.

Within the 4,300 square feet pro-

vided for display area in the triple-

level building are displayed propel-

lers, kites, ailerons, early telephones,

an early hydrofoil boat, an experi-

mental iron lung, and other scientific

devices developed by Bell. Bell's re-

search office at Beinn Bhreagh, the

Baddeck summer home of the inven-

tor, has been reconstructed within

the museum and furnished with

authentic furniture and personal be-

longings of the inventor. An unusual

touch is the sketches from Bell's lab-

This month, August, the Alexander
Graham Bell Museum at Baddeck,
N.S., is to be opened to the public
by the Department of Northern
Affairs and National Resources.
This museum will be of interest

to many engineers, since it con-

tains much material and records

from Bell's researches. This article

summarizes the main work of

Alexander Graham Bell and the

examples that are shown in the

museum, of which a general view
is published on this page.
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Dr. Alexander Graham Bell and Mrs. Bell in the garden of their home, Beinn
Bhreagh, at Baddeck.

(Photo Dr. Gilbert Grosvenor, National Geographic Society)

oratory notes that are reproduced in

black ceramic enamel on the large

plate-glass doors leading into the ves-

tibule.

Baddeck is one of the places most
closely associated with the inventor 's

life. From 1892 until his death in

1922, he spent his summers at his

beloved estate, "Beinn Bhreagh",

which stands on a headland across

the bay from Baddeck. To the lab-

oratory and workshops he established

in his estate, he brought his experi-

ments and at Beinn Bhreagh in 1907
was formed the Aerial Experiment
Association. The aeronautieal re-

search carried out by the Aerial Ex-

periment Association under BelFs

leadership is important in the history

of aviation development in the world;
from it carne the aileron, the con-

trollable tricycle undercarriage, floats

for seaplanes, and many successful

aircraft, one of which made Canada's
first flight from Baddeck Bay on Feb-
ruary 23, 1909.

Bell's research led him into many
fields. His first investigations were
directed toward a harmonic tele-

graph that would send multiple

Morse messages over a single line.

At the Volta Laboratories, which he
established at Washington with the

aid of the financial grant associated

with the Volta Prize awarded by the

Republic of France for his telephone
invention, Bell and associates experi-

mented with selenium in a "photo-

phone" that would carry speech in

the form of light waves. The Volta

Laboratories also improved on Edi-

son^ gramophone, developing its own
"graphophone" that used wax cylin-

ders which were the ancestors of

modern records. Bell also conducted
research into genetics and such med-
icai techniques as the iron lung, the

use of radium for deep-cancer ther-

apy, and surgical probes that would
locate pieces of shrapnel or bullets

embedded deep in wounded men.
He experimented with the use of

sound waves to reveal the presence

of icebergs and in measuring the

ocean depths.

In aeronautics, Dr. Bell was a pi-

oneer. Before the nineteeth century

ended, he had experimented exten-

sivelv with kites. To achieve human
flight in a powered heavier-than-air

machine, he developed the tetra-

hedral cell, a geometric type of con-

struction that would combine light-

ness and strength in the cells of his

experimental kites. The tetrahedron,

the design of Bell's kite cells, is re-

vived in the design of the Alexander

Graham Bell Museum.
Although a giant tetrahedral kite

built by Dr. Bell was flown by Lieut.

Thomas E. Selfridge, the U.S. Army's
aviation expert, in 1907, the design

offered too much wind resistance

for successful development.

An important chapter in the de-

velopment of aviation was written

by the five men who founded the

unique Aerial Experiment Association

at Beinn Bhreagh on October 1, 1907.

Banded together under the leader-

ship of Dr. Bell and with the moral

and financial support of Mrs. Bell,

four young men pledged their united

efforts to construct an aircraft that

would fly under its own power car-

rying a pilot.

F. W. "Casey" Baldwin, mechan-

ical engineering graduate of the Uni-

versity of Toronto and superb athlete,

Glen H. Curtiss, the young Ameri-

can engine expert whose motorcvcle

plant at Hammondsport, New York

State, provided an alternative site for

the experiments, J. A. D. McCurdy,

the daring Nova Scotian engineer

and pilot, Lieut. Selfridge, the U.S.

Army's first aviator and later inter-

national aviation's first victim of pow-
ered flight — these formed the Aer-

ial Experiment Association.

At Baddeck and at Hammonds-
port, the Association built "aero-

dromes", a name that Bell consist-

ently applied to the frail flving ma-

chinês that took to air. Their first

craft, the "Hammondsport Glider"

was flown successfully in 1907. Later

carne the "Red Wing", their first mo-
tor-propelled aircraft, and the "Bald-

wins White Wing", the first aircraft

in the world to achieve control by
the use of hinged ailerons and to

make a self-propelled take-off from

land. The "Silver Dart" flown by
McCurdy made the first recorded

heavier-than-air flight by a British

subject in the British Empire in 1909.

When the Aerial Experiment As-

sociation dissolved in 1909, under the

terms of its agreement, it left a

legacy to aviation. It had shown

what could be accomplished by a
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The Silver Dart, with J. A. D. McCurdy at the controls, flies over the ice of Baddeck Bay while spectators skate madly in its

course. (Photo National Geographic Society)

research team working under the

leadership of a brilliant inventor. It

passed on to others the aileron and
the tricycle undercarriage and in

BelTs notes are records of other

theoretical devices which have only

been developed in recent years. Bell

visualized rocket-powered missiles,

helicopters with jet-propelled rotors,

and other advanced aeronautical de-

signs.

Although the Aerial Experiment
Association had ended, Dr. Bell and
his group remained at Baddeck to

form an aircraft manufactnring com-
pany. They built five aircraft, of

which two were very successful. The
aileron from one of these aircraft,

the "Baddeck II", is on display in

the museum and it is probably the

oldest aileron left in the world. Fail-

ure to develop a market for their

production ended Bells association

with his young experimenters but

Baldwin stayed with the inventor to

experiment with hydrofoil boats.

Dr. Bell believed a boat could be

built to carrv heavy loads at great

speed if the driving force of air

propelíeis was harnessed. To avoid

the opposition of the water, he and
Baldwin devised hydrofoils, sets of

small wings attached to the sides of

the boat. Working first with models

and later with small boats, the two
men developed the hydrofoil, a boat

that rose on its hydrofoils like an air

craft when it attained speed. In

1919, the "HD-4", their fourth full-

sized experimental hydrofoil boat,

sped over Baddeck Bay at the rec-

ord speed of 70 miles an hour, a

mark that was not equalled for manv
years.

The hydrofoil boat was the last

great inventional accomplishment of

Dr. Bell. Three years later, he died

at Beinn Bhreagh, leaving the world
richer. His research is perpetuated

today in the achievements of modern
scientists and inventors, who have
extended much of BelFs basic re-

search into practical machines to

serve mankind.

Members of the Aerial Experiment Association shown here are ( from left ) : Glenn Curtis, J. A. D. McCurdy, Dr. Bell, F. W.
("Casey") Baldwin, and Lieut. Thomas E. Selfridge, U.S. Arrriy. (Photo-Dr. Gilbert Grosvenor, National Geographic Society)
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of Technical Papers

DISCUS S I O

N

MICROWAVE RADIO PROJECT OF THE TRANS CANADA
TELEPHONE SYSTEM
A. J. Groleau, m.e.i.c, Area Chief Engineer, Bell Telephone Compantj of Canada

The Engineering Journal, 1956, Aug., p. 1001

J. E. Hayes, m.e.i.c.
1

Mr. Groleau's paper has been a

most interesting and worthwhile

presentation, not only because of the

lucid description of a very large and
complex engineering enterprise, but

also because it deals with a subject

which goes beyond the sphere of

engineering. A microwave network
capable of carrying television pie-

tures from coast to coast in Canada,
represents a major step in the de-

velopment of the nation, and might
well be compared with the linking

of the East and West by the first

transcontinental railway.

Just as the railway provides the

phvsical means for transporting ma-
teriais from one end of the countrv

to the other, so also the microwave
system provides the technical facili-

ties for carrving ideas in the form
of words and pictures from one coast

to the other; and, as the value of the

railway is dependent on the impor-

tance of its cargo, so the value of

the microwave system is proportional

to the importance of the informa-

tion it carries.

The Canadian Broadcasting Cor-
poration has found from years of ex-

perience in radio broadcasting that

the smooth functioning of a broad-

casting network depends on close co-

operation and co-ordination between
the broadeaster and the Communi-
cations companies. To this end, joint

engineering committees have been
formed, through the médium of

which the technical and operating

problems, which arise from time to

time, mav be thoroughly discussed

and solved.

During the first vear or so after

1 Chief Engineer, Canadian Broadcasting Corpora-

tion, Snowdon, Quebec.

the commencement of the television

network service, a large number of

problems arose which required the

attention of the Bell-CBC committee.

As solutions were found to these

problems, and systematic operational

procedures were established, the

committee's work decreased consid-

erably. The committee has alreadv

set up methods of reporting faults

so these may be traced and correct-

ed as quickly as possible, and it is

now working on a standard termino-

logv which will speed up the passing

of information concerning specific

troubles, and reduce the possibilitv

of misunderstandings. The CBC has

done a considerable amount of work
on the development of over-all test

procedures, and the results of this

work have been reviewed by the

committee. It is planned that, verv

shortlv, the CBC will supply from

its TV master control centres in ma-
jor cities a test signal which can be

sent out in less than one minute, and
which will give fairlv complete infor-

mation with respect to svstem per-

formance when received at stations

along the network.

It may be of interest to mention

briefly the relationship between a

TV master control and a TV micro-

wave network. As an example,

I might refer to the TV mas-

ter control at the CBC Montreal tele-

vision studios. At this particular lo-

cation, there are eight incoming and

outgoing network feeds, plus ten lo-

cal circuits. It is the function of the

master control operator to see that

the correct programs are sent out

on the correct networks at sched-

uled time, and also to accept incom-

ing programs from the networks, as

required by the schedule. In this

particular location, the TV network

and local connections are as listed in

the accompanving table.

Most of the listed feeds are on fa-

cilities provided by the Bell Tele-

phone Company, but the French net-

work feeds to and from Eastern Can-

ada (items 7 and 8) are on facili-

ties provided by the Canadian Na-

tional and Canadian Pacific Tele-

graph Companies. Items 11 and 12

are circuits to master control from

a CBC microwave receiving point on

the transmitter site on Mount Boyal,

and item 18 is a circuit from a similar

TV Networks and Local Connections at Montreal

Usual Language
1. Network feed from Toronto, U.S.A., and West English
2. Network feed to Toronto, U.S.A., and West English
3. Network feed from Ottawa French or English

4. Network feed to Ottawa French
5. Network feed from Eastern Canada English (1957)
6. Network feed to Eastern Canada English (1957)
7. Network feed from Eastern Canada French
8. Network feed to Eastern Canada French
9. Local feed to CBFT transmitter French

10. Local feed to CBMT transmitter English

11. Local feed from transmitter site French
12. Local feed from transmitter site English

13. Local feed from Stanley St. studio French or English

14. Local feed to Stanley St. studio French or English

15. Local feed from Fórum French or English

16. Local feed from Montreal Stadium French or English ( seasonal

)

17. Local feed from McGill Stadium French or English ( seasonal

)

18. Internai feed from CBC microwave on
French or EnglishRadio Canada building.
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microwave receiving point on top of

Radio Canada Building. These are

used for relaying local pick-ups.

This complexity of network termi-

nations results in a type of opera-

iton which is considerably more com-
plex than that normally carried on

by any of the large broadcasting

companies in the United States. Many
of the problems that arise must be
solved by our own methods and it is

only by close co-operation and un-

derstanding between the TV broad-

caster and the Communications com-
panies that satisfactorv solutions are

found.

I believe that we may be justly

proud of the technical quality of the

J. C. Scrimgeour1

Dr. Kates has presented an inter-

esting and worthwhile paper on the

application of digital computers to

engineering problems.

There are many people who be-

lieve that the development of auto-

matic digital computers which has
taken place in the last 10 to 15
years will prove equal in importance
to, or even greater than, the first

industrial revolution or the discovery

and control of atomic energy. Cer-
tainly it will rank as one of the most
important developments in the his-

tory of mankind.

The distinction drawn bv Dr.
Kates between design by analysis

and design by synthesis is an impor-
tant and valid point. In the past most
design has been done by analvsis

and most computer applications to

date still follow this approach; that
is, a configuration or set of parame-
ters is determined by human thought
and presented to the computer,
which calculates the performance
which would result. A few choices

or decisions may be made by the

computer but for the most part thev
are established beforehand bv
human judgment. Only a few appli-

cations have been described in the

literature where the computer choos-

es ali the parameters for a given

configuration (or even chooses the

configuration) which are required to

meet a given set of performance

^dvance Engineering Section, Peterborough En-
gineering Laboratory.

television network service which has

been achieved in so short a time,

and as techniques improve we may,

with confidence, anticipate still fur-

ther expansion and improvements in

the future.

I am sure that Mr. Groleau and

his associates, and ali of us in the

television broadcasting industry, are

looking forward eagerly to the day,

which is not far distant, when the

last link in the transcontinental micro-

wave relay circuit will be put into

operation. Ali those who have worked
on this project will then have the

satisfaction of knowing that thev have
participated personally iri an impor-

tant contribution to the development

of Canada.

characteristics. This may be done by
an iterative solution of the equa-

tions formerlv used for analvsis or

in some cases these may be solved

so that a direct solution can be
made with the required performance

characteristics as a set of simultane-

ous conditions which must be met.

Dr. Kates has stated, synthesis will

not be possible in many applications

—at least until the engineer states

in exact form the basis on which
this has formerlv been done men-
tally; and apparently often by intui-

tion. I believe eventually that this

will be done and the great decision-

making power of automatic digital

computers truly put to use.

An interesting question in engi-

neering ethics and the acceptance

of responsibilitv can be posed in con-

nection with some computer applica-

tions —- particularlv where a previ-

ouslv written computer program is

used repetitivelv to solve the same
engineering problem. The question

is, "How much of the operation and
theorv behind the program must the

user understand in order to accept

responsibilitv for the results?"

Once the computer program has

been checked out, its operation can

usually be accepted as correct but
the results obtained can only be as

good as the input data provided.

This in turn is open to human error

or even complete misapplication of

the program in an extreme case. The
engineer must find the point which
permits delegation of routine opera-

tion of checked out programs to less

skilled personnel and yet keep close

enough contact to permit him to ac-

cept true responsibility for results.

Dr. Kates has given examples of

three different approaches to a

sample problem; by direct analysis,

by simulation, and by a statistical ap-

proach. I believe a fourth approach

may be added; namely, solution by

iterative analysis. This could be ap-

plied to his sample problem in the

following manner. We might attri-

bute this approach to a second en-

gineer.

Second engineers solution

Inspection of the pyramid diagram

shows that the top row contains one

block and the bottom row contains

n blocks. The average row therefore

contains (n + 1) /2 blocks. The total

number of blocks is consequently

n (n + 1) /2. This must be slightly

less than 400,000, i.e.

n (n + 1) /2 ~ 400,000

or n (n + 1) ~ 800,000

It is only necessary now to solve

this equation for n. The second en-

gineer reasoned that if he tried

n = 800,000 for a first approximation

it would surely be just a little too

large. As a first approximation he

should then try

n = V800,000 -1 = 894

check: 894 (894 + 1) = 800,130

This is too large, so as a second

approximation try n = 893

check: 893 (893 + 1) = 798,432

The pyramid may therefore be built

with 893 rows and 1658 blocks left

over for wastage, spoilage and so on.

Leo J. Lacey2

In this paper Dr. Kates is discus-

ing a topic which should be of the

greatest interest to ali engineers who

are interested in improving the sci-

ence of their profession. Computers

have been and are being applied to

engineering problems, but up to the

present thev have only nibbled at

the edges of the vast area of possible

applications which seem to be wait-

ing for them in the engineering

field.

At the Ontário Hydro I have

been associated since early in 1953

2 Chairman, Data Processing Team, Hydro-Electric

Power Commission of Ontário.

AUTOMATING THE ENGINEER S TASK

J. Kates, M.E.I.C., President, K.C.S. Data Control Limited

The Engineering Journal, 1956, August, p. 1014
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with the computiiig centre, equipped
with a small electronic machine,
which was established to assist the

engineering staff in computational
work. Since the centre was estab-

lished there has been a gradual in-

crease both in the number and the

variety of applications which have
been brought to the machine. Power
system analysis, hydraulic calcula-

tions, survey work, and a variety of
statistical studies are just a few ex-

amples of the type of work which
has been handled at the centre.

It has been noticeable that the
increasing number of applications has
followed a steady education of the
engineering staff, not so much in the
intricacies of programming, but in

knowing the general capabilities of
the equipment and in being able to

recognize where it can be of service
to them in their work.

Probablv the biggest barrier to be
overcome in achieving more wide-
spread use of computing equip-
ment in engineering, is that of bring-
ing together the computing special-
ists, who can solve the problem when
he knows what the problem is, and
the engineer who knows the prob-
lem. Unless engineers in general be-
come computer conscious, many prob-
lems will never be brought to ma-
chines.

Discussion at the Meeting

Chairman (W. H. Gauvin): Can you
tell us whether the moving-bed tech-

nique produces greater attrition than
fluidized-bed methods?

E. H. Lebeis: On the contrary, attri-

tion in the former case should be
considerably less because of the ab-
sence of the violent boiling action

present in a fluidized bed.

T. W. Hoffman (McGill University):

Could Mr. Lebeis tell us whether
heat and mass transfer rates are com-
parable with fluidized-bed technique?

E. H. Lebeis: Mass and heat trans-

fer rates are generally lower in

moving-bed processes, primarily be-

cause of the larger size of particle

that is handled. However, for most

The Author

I agree entirely with Mr. Lacey's

and Mr. Scimgeour's remarks. Cer-

tainly, as Mr. Lacey points out, it

is very important for the engineer to

realize the capabilities of computers.

As Mr. Scrimgeour points out, it is

also important for the engineer to

understand exactly what a specific

program does or does not. The fact

that a specific program carries out

a given task exactly has advantages

as well as disadvantages.

As Mr. Scrimgeour has pointed

out, if an engineer does not fully

realize the nature of a specific pro-

gram he may misinterpret the results

which he receives from the compu-
ter. This is partly due to the fact

that two human beings rarely deal

with the same complex design situa-

tion in exactly the same way. On
the other hand, if a group of engi-

neers and computer experts can

agree on how a certain program is to

deal with any of the situations that

will be incurred, there should be
little further difficulty in interpreting

the results. The fact that we can

mechanize lengthy sequences of op-

erations and be certain that these

sequences of operations will always

be carried out in the way in which

we intended them to be carried out

has proved one of the greatest ad-

vantages of electronic computation.

industrial applications which we have
studied, mass and heat transfer rates

in moving-bed processes are not un-

duly limiting.

N. Themelis (McGill University):

What is the optimum particle size

for moving-bed operation?

E. H. Lebeis: Particle size considera-

tions are quite important. Higher
rates of heat and mass transfer can

be achieved with small particles than

with large. On the other hand, the

pressure drop of the fluid passing

through the bed is higher with small

particles. The optimum size will varv
from process to process. In catalytic

cracking the particle size is about
one-eighth of an inch. For other pro-

cesses, the optimum will usually be
somewhere between one-tenth of an
inch and one inch.

Chairman: For eqi>al capacities,

could you give us an idea of the

relative plant costs of fluidized-bed

and moving-bed equipment?

E. H. Lebeis: For equal through-

puts, the two plants would be
roughly of the same order of cost, the

moving-bed plant being possibly

somewhat more expensive. However,
operating and maintenance costs must

also be considered as well as ease of

operation. In catalytic cracking, many
plant operators feel that moving-bed
units are easier to operate. Any gener-

al statement on relative investment

costs can be misleading, especially

when one has no specific process in

mind.

F. R. Archibald 1

The Catalytic Construction Com-
pany and Mr. Lebeis are to be con-

gratulated, firstly for actively renew-

ing and extending development of a

valuable engineering principie and
secondly for bringing it to the gen-

eral attention of engineers by pres-

entation of this paper. My particular

interest lies in the application of

moving-bed techniques to metallur-

gical processes and the mechanics of

carrying them out. A number of con-

siderations prompt examination of the

possibilities in the field of extractive

metallurgy at this time and it is

hoped that Mr. Lebeis might follow

the present paper with a guiding

analysis of developments in solids

flow, materiais of construction, in-

strumentation, and ion exchange

which he has briefly mentioned un-

der "Future Applications".

Among the considerations that

make the idea attractive in the met-

allurgical field are: (a) the increas-

ing cost of fuels and the consequent

emphasis in heat economy of fur-

naces; (b) the increasing awareness

and use of solid state reactions and

solid-vapour reactions such as those

at which he hints in his last para-

graph; and (c) recent developments

in pelletizing and briquetting tech-

niques which permit the preparation

of finely-ground materiais for "mov-

ing-bed" treatment.

John M. Mortimer ;

I would like to congratulate Mr.

Lebeis for his presentation which, for

(Continued on page 1040)

1 Chief Metallurgist, Falconbridge Nickel Mines
Limited.

J Metallurgical Engineer, Ventures Limited.

MOVING-BED PROCESSES
E. H. Lebeis, Catalytic Construction Company, Philadelphia, Pa.

The Engineering Journal, 1956, July, p. 915
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BASED ON CURRENT LITERATURE AND EVENTS

ABSTRACTS

RADAR RESEARCH IN A BIRD SANCTUARY

The late Jack Miner became in-

ternationally known through his work
for conservation and his bird refuge

at Kingsville, Ont. Now, eleven years

after his death, this bird sanctuary

has been used by the Defence Re-

search Board, Ottawa, as a radar re-

search station to determine effects

of mass bird flights on radar screens.

In the spring of 1955 four radar

towers were erected, two at the sanc-

tuary, one ten miles away, and one
forty miles away. Observations were
made of the effects of flights of birds

at various distances from the towers,

and specialists in the field of

radar research from the United

States were also invited to attend.

The results of the trials have not

been made public, but Dr. O. M.

A report to the general meeting,

in April, of the Société Royale Belge

des Ingénieurs et des Industrieis

gives an insight into some of the

problems of productivity and techni-

cal manpower in Belgium.

Conditions are generally favour-

able and there is a tendency to full

employment, with shortages of lab-

our in some fields. Belgium is handi-

capped by a relatively high levei of

wages and social security contribu-

tions, the average hourly wage in

Belgium of 31.50 francs comparing
with about 27.50 francs in Germany
and France, and 21.80 francs in Hol-

land. Although this gap has tended
to diminish, wage demands may an-

nul anv potential improvement.

Substantial investments have helped

towards increased productivity and
hence to meet foreign competition,

but the report forsees a tightening

of revenue authority concessions and
further problems in disposing of the

increased production.

Some of the industrial achieve-

ments include complete mechaniza-

tion of coal cutting, with marked

Solandt, then chairman, Defence Re-

search Board has referred to them as

being very successful. jack Miner
would doubtless be delighted,

though perhaps a little surprised, at

the contribution his life's work had
made to science. The experience of

his sons has apparently proved in-

valuable in the basic preparations

for the trials and in the interpreta-

tion of results. Certainly, few other

men could have made large flocks

of Canada geese fly on pre-arranged

schedules and otherwise predict their

movements, as they seem to have
done.

In such ways is the work of the

physicist and the engineer helped bv
the knowledge of those in a vastlv

different field.

improvement in output, air-condition-

ing in deep mine workings, and the

recoverv and industrial use of fire-

damp. The thermal efficiency of elec-

trical power stations has been in-

creased some 20 per cent over pre-

war days; rating of individual units

has risen from 50,000 kva. in 1949
to 115,000 kva. in 1955. Basic steel

production has been improved by
the introduction of oxygen-process

plants. Progress has also been made
in various fields of mechanical en-

gineering, electronics, and petroleum.

The good financial results of 1955
have not been regarded in their

true relation to the overall economv
by the trade unions, who have claim-

ed an appreciable reduction in work-

ing hours without anv reduction in

wages. Though many of the work-

ing class are considered to be excep-

tionallv able, and therefore deserv-

ing of due recognition, the general

adoption of a major labour reform

could well prove dangerous to a

country that must export 40 per cent

of its production, especially if its

competitors did not reform similarly.

It is apparent, however, that this

risk will have to be run, and it is

hoped that ali will turn out well;

inevitably the country's engineers

and industrialists "will be called upon
once more ... to devise new Solu-

tions adapted to the changed cir-

cumstances."

Scientific training and research are

ever more essential; more skilled

engineers are needed. With this ob-

ject in view, the society created a

scholarship fund twelve years ago to

assist men of ability who could not

afford higher technical studies. The
society is very conscious of the uni-

versal importance of engineering

training and would like to see more

attention paid to the young person

in secondary school, who should be

told what possibilities there are in

technical fields and how they may
be entered. Particular emphasis

should be placed on pure research

and the value of team work.

Better use should be made of avail-

able engineers. Observation of em-

ployment notices and recruitment

regula.tions of the civil service and

public bodies indicares a cer-

tain lack of flexibility in the

employment of engineers, due to

increased specialization and strict

age limits; these rules should

be relaxed. The engineer must

be prepared to adapt himself to

new techniques and industries, in

which he may be invaluable, even if

they are outside his original field of

training and experience.

Before ending on an optimistic

note, the report views with some

caution the burst of activity, particu-

larly in the building industrv, con-

nected with the 1958 Brussels Exhi-

bition. Some of the projects are de-

scribed as grandiose, and it is re-

gretted that the program was not

intiated earlier to avoid a rush that

may result in harmful labour de-

mands and may also encourage some
industrialists to expand facilities un-

duly, so that thev will be over-pro-

ductive under normal conditions.

ENGINEERS AND INDUSTRY IN BELGIUM
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MAN-CARRYING CENTRIFUGE FOR AVIATION MEDICINE
United Kingdom Information Service

To facilitate medicai research into

the reaction of high speed flight on

the human body, a man-carrving cen-

trifuge has been designed and in-

stalled at Britain's Royai Air Force In-

stitute of Aviation Medicine. A com-

munication svstem enables the sub-

ject to describe to an observer what
happens during a test.

The centrifuge is basically a hori-

zontal arm rotating under a con-

trolled cycle of acceleration and de-

celeration. The 60-foot arm has a

car suspended on trunnions at each

end, and is mounted on a 12-ton

flvvvheel attached to a vertic-

al spindle driving-motor in a central

pit in the centrifuge chamber.

During the first world war, the aver-

age speed for an aircraft was 100
m.p.h. Now we consider 300 m.p.h.

slow and fully expect to be able to

travei at 500 to 600 m.p.h. within

the next four or five years.

Many technical problems must be
solved before commercial operations

can be carried out at speeds above
the sound barrier. However, in terms

of speed alone, it is possible to assess

some interesting passenger reactions

on possible air schedules.

Supersonic speeds of the future

may not offer the gain expected and
may even become embarrassing.

Even today a traveller can make a

trip between two cities by air in one

hr. 10 min. Yet many people find it

Complex design problems were in-

volved in the design of the structure.

The cars are subject to an accelera-

tion in the direction of the axis of

rotation proportional to the square of

the angular velocity and the effec-

tive radius of the arm; the rate of

change of acceleration is governed

by rate of change of motor speed.

At maximum motor speed of 53

r.p.m. and at full radius of 30 feet,

an acceleration of about 30 times

gravity can be produced.

Main contractors were M. B. Wild
and Company Ltd., Birmingham, and
electrical and control equipment
were installed by the General Elec-

tric Co. Ltd., London, England.

both convenient and comfortable to

take a night train with sleepers.

Once 200 m.p.h. has been reached,

so much time is used up driving out

to the airport, waiting to embark,

etc, that the time spent on the

ground often exceeds the time in

the air.

Take the Montreal-London route.

The present-day aircraft can make
one revenue trip during a 24-hour

period. The 500 m.p.h. aircraft

could accomplish two revenue trips

per day, the 1,000 m.p.h. aircraft

four trips, and 3,000 m.p.h. 10 trips.

A further study shows that the 500
m.p.h. flights have convenient de-

parture and arrival times, especially

the 9 p.m. service eastbound from

Montreal which would allow a cer-

tain amount of rest during the nor-

mal night period before arrival in

the U.K. However, as speed in-

creases, the difficulty and inconven-

ience of several of the services be-

comes very apparent. At 3,000 m.p.h.

you can leave Montreal at 1 a.m.

and arrive in London at 7 a.m. having
had less than one hour rest during

the night period.

A basic feature in an average pas-

senger^ idea of comfort stems from
the local mean time of his place of

departure. To illustrate this point,

take the passenger who leaves Lon-
don at 8 a.m. on the 3,000 m.p.h.

schedule and arrives in Montreal at

3 a.m. What will his reactions be?

A quick study of the world's time

zones shows that on east-west routes,

high speed flights are definitely in-

convenienced by the changes in local

time. On north-south routes, high

speeds can provide services with the

maximum of convenience.

The tendency of present air line

operations over long routes, such as

Vancouver-Australia, is to give the

passenger a rest during his journey

somewhere en route. The futuristic

trend, evident in the BOAC Cornet

operation, is to rush the passenger

through to his destination with only

short refuelling stops.

This may suit certain people in a

hurrv, but not everybody.

Disorganization in a passenger's

meai schedule occurs on east to west

flights, especially trans-world flights.

On the trans-world services, al-

though you arrive at your destination

quicker at 3,000 m.p.h. you cannot,

in most instances, take any useful

advantage of the fact.

It will obviously be of paramount

importance to an operator of super-

sonic aircraft to minimize unnecessary

time spent on the ground.

There is every possibility that the

operator who finds that 3,000 m.p.h.

equipment is available, will endeav-

our to sell high speed services to the

travelling public. The argument will

be that high speeds give greater

earning potential which will, in turn,

reduce the travei cost per mile.

Economizing of the over-all opera-

tion might easily encroach on com-

fort and convenience of the average

traveller.

Speed must be regarded in its

proper perspective and an overall

assessment of the whole trip must

be made before any advantage can

be given to travei around 3,000 m.p.h.

i

Man-carrying centrifuge at BritairTs Royai Air Force Institute of Aviation Medicine.

WILL FUTURE TRANSPORTS BE TOO FAST FOR CONVENIENCE?
Canadian Aviation, 1956, v. 29, n. 4, April.
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COAL MINERALS AND BOILER DESIGN AND OPERATION

Combustion, 1956, v. 57, n. 11, May.

In the second of two articles Dr.

Wilhelm Gumz, of Essen, Germany,

provides a report of research being

conducted by the West German coal

mining industry to investigate the be-

haviour of coal minerais at the high

temperatures encountered in boiler

operation. The effect of sílica com-

pounds upon boiler fouling is dis-

cussed.

The situation as outlined in Part

1 of this article calls for a new ap-

proach to the problems of boiler sur-

face fouling. Recently activity in this

field has been revived in the U.S.A.

and in Germany. In England the

Boiler Availability Committee has

taken successful steps toward a solu-

tion, the main points being coal se-

lection and mixture.

The many open questions have in-

cited the Steinkohlenbergbauverein,

Essen, a research organization of the

West German coal mining industry,

to investigate the behaviour of coal

minerais at high temperatures (in

the presence of coal) to supplement
current analyses of field samples from
shutdown boilers.

This work has begun vvith the

study of behaviour of single miner-

ais which are the major component
of the inorganic matter of coal and
proceeded to the mixture of "syn-

thetic coal minerais" and "pure" coal

(extremely low-ash coal, 0.4 per

cent ash content) at various temper-
atures and rates of heating.

Prom the laboratory tests it may
be concluded that a partial melt rich

in silica is required to volatilize the

silicon as monoxide and that the con-

centration of SiOa is an important

factor. The residue is a silicate glass

with mullite, corundum, magnetite
or hercvnite (FeALOj) and a-iron de-

pending upon the material used and
the temperature reached.

These results demonstrate that the

flue gas of a high-temperature fur-

nace carries two types of material,

entrained slag in the order of magni-
tude of 5 microns (and also much
larger), and an extremely fine aero-

sol of silica with diameter of 0.1-0.2

micron (and sometimes a few larger

particles). Deposit formation starts

by the accumulation of these fine

particles which, as shown in micro-

scopic studies, are not always of a

smooth surface but may show some
protruding material or rough skins

or deformations. It is supposed that

these deviations from the spherical

shape are due to products of subli-

mation of alkali compounds at the

surface of the spheres which may
act as an additional binder between
the spheres. This hvpothesis will be
studied further and it is hoped that

by studying the sublimation products

new light will be shed on the prob-

lem of fouling.

THE LURE OF THE DOLLAR
Engineering, 1956, v. 181, n. 4708, p. 421

There is a grave danger that the

cream of British technological stu-

dents will be lost to the United

States unless something is done to

induce the students to return to

Britain after getting scholarships or

jobs in the U.S.

Lord Chorley, general secretary of

the Association of University Teach-

ers, speaking in support of a resolu-

tion calling on the Government to

grant permanent deferment from na-

tional service to science and tech-

nology graduates, did not consider

the students' decision to get jobs in

the U.S. was a deliberate inten-

tion to evade national service. "When

they . . . get offered salaries equiva-

lent to £2000 a year it is a great

attraction for a man of 24 or 26 to

stay."

The conference of the Association

at which Lord Chorley spoke sup-

ported the resolution calling for per-

manent deferment, and was strongly

in favour of higher salaries and bet-

ter prospects for technologists. Sal-

aries for university teachers should

compete with those outside.

It has been stated that (in 1952,

in Britain) over a third of the public

companies of the engineering indus-

try had no technically qualified voice

on the board, and that more than
two-thirds of the directorial oligar-

chy were without technical qualifi-

cations.

The article concludes that there

lies the major weakness of British in-

dustry; in this light the reluctance

of the promising graduates to return,

after furthering their education in

the U.S., can be understood. The
remedy is to raise their status as

well as their pay and to give tangible

proof at ali industrial leveis that the

young technologist will not be led up
a blind allev while his university

friends who followed one of the so-

called liberal professions climb the

carpeted stairway to the boardroom.

AMERICAN CONCRETE INSTITUTE BUILDING

A new building, designed for the American Concrete Institute by Minoru Yamasaki,

features a folded-plate reinforced concrete roof system. The roof, cantilevered front

and rear from concrete interior corridor walls, projects over the exterior walls of

precast concrete paneis and glass; shorter end walls are shielded by perforated

screens of coloured concrete pipe sections. The building, to be started early 1957,

in Detroit, will house the society's technical activities.
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TELEV1SION AS AN AID TO BOILER CONTROL

Engineering, 1956, v. 181, n. 4708, June 1.

The observation of furnace conditions

tends to become more difficult as the

size of boilers, espeeially the large

pulverized-fuel units which are now
being installed in power stations, is

increased. The combustion ehambers
can no longer be inspected from one,

or even two, leveis and a tour of

inspection may take as much as half

an hour.

Moreover, the plain mirror peri-

scope, which has been in use for

this purpose for many years, has its

limitations when remote control of

the boilers is installed, while with

pulverized-fuel firing it is important

that a close watch should be kept

on combustion conditions.

These considerations have led to

the development of periscopic tele-

vision equipment which has been in-

stalled on a 400,000-lb. pulverized

fuel-fired boiler at Barking C power
station and which incorporates op-

tical principies which enable the

whole of the burner wall and the

burners themselves to be observed
from a single position, and to be tele-

vised thence to any part of the sta-

tion.

The periscope, which is complete-

ly water-cooled and is also provided
with an air blast arrangement to pre-

vent fly ash from settling on the lens

windows, is mounted on the pneu-

matically operated carriage.

The camera is of the standard

Marconi industrial type which meas-

ures 5Vi in. by 4 in. by 8V2 in.

and weighs only 4Vz 1b. It incorpor-

This paper reviews the properties of

the aluminum alloys that are espeei-

ally desirable for pressure vessels

and certain chemical and processing

equipment. Aluminum alloys are re-

sistant to the chemical action of many
materiais and, for those materiais

where there is some action, the re-

sulting produets are colourless;

hence, they produce no discolora-

tion. They also show remarkable re-

sistance to atmospheric corrosion.

Aluminum alloys are non-magnetic

and non-sparking. Conductivity rat-

ings for heat and for electricity are

relatively high. Commercially avail-

able alloys suitable for pressure ves-

sels represent a wide range of ten-

sile strength. Ten of the alloys in

the form of plates covered by ASTM
Specification B178-54T have speci-

ates a Vidicon pick-up tube, the

signal from which is capacity-

coupled to a three-stage video ampli-

fier and fed thence to a mixer stage.

The periscope which has just been
described, is normally used only

during lighting up. Under stable

operating conditions it is withdrawn
and monitoring is effected by a

photo-electric cell.

fied tensile strengths in the annealed

condition from 9500 to 30,000 psi.

Aluminum alloys do not show a de-

crease in ductility with depressed

temperatures as does mild steel; in

fact, the tensile strength, yield

strength, elongation and impact re-

sistance of most of the alloys dis-

cussed show a distinct increase as

the temperature decreases to -420

deg. F. They are readily workable

and easily welded.

The service record of aluminum
alloys is outstandingly satisfactory.

The leading producers have, as a

result of many years of experimen-

tation and experience, published

much data and prepared handbooks
that may be consulted for answers

to specific questions.

MATHEMATICS FOR
DECISION MAKERS
Harvard Business Review,
1956, May-June.

Modern business has "discovered"

statistics and mathematics. In this ar-

ticle the authors discuss the applica-

tion of mathematical techniques to

such áreas as inventory and produc-
tivity analvsis. Apart from these spe-

cific uses, however, there seems to

be confusion over the general role of

mathematics in management. On the

one hand, executives seem to under-

estimate the opportunities for using

mathematical methods of one kind or

another; on the other hand they tend

to overestimate the amount of ma-

thematics they need to know them-

selves in order to supervise work in

the new methods. The article should

help businessmen to see the problem

in clearer perspective, and it should

give them some ideas also as to

what to do about it.

HYDRODYNAMIC RESEARCH LABORATORY
This is a model ( with dome removed ) of a 60-ton rotating beam at a new underwater
hydrodynamic laboratory at Teddington, near London, England. The purpose of

the beam channel and a complementary water tunnel is to discover the behaviour
of such missiles as torpedoes at speed. The building which houses the rotating beam
is a striking engineering design with a dome 160 feet in diameter, larger than the

domes of St. Paul's Cathedral, London, or St. Peter's, Rome.

ALUMINUM AND ALUMINUM ALLOYS FOR PRESSURE VESSELS

The Welding Journal, 1956, v. 35, n. 6, June
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Canadian Developments

NEWS OF MAJOR ENGINEERING DEVELOPMENTS IN CANADA

Canadian Pipeline Project

s

With close to 2000 men employed,

Westcoast Transmission had reached
the peak construction period in June.

The bulk of the clearing of right of

way through heavily timbered áreas

had already been done, with a view
to avoiding the danger of forest fires

during the hot dry summer. Some
17 ships are due at Vancouver by
the end of September to complete
deliveries for 30-ineh pipe coming
from Britain.

Inland Natural Gas Co. Ltd., has
renegotiated its gas purchase con-

tract with Westcoast Transmission
Co., and will now take 48 million

cubic feet daily instead of the 32
million feet originally contracted for.

This represents an increase of 50 per
cent from the originally anticipated

needs, and follows the recent suc-

cessful efforts in lining up markets
in interior British Columbia commun-
ities.

Inland Natural Gas will build
laterais from Westcoast main pipe to

service Prince George, Quesnel, Wil-
liams Lake and Merritt, and will

build a major pipeline from Savona
to Kamloops, thence to Osoyoos, and
Grank Forks. Air surveys have al-

ready located the pipeline routes.

Financing will be carried out in Sep-
tember and contracts will soon be
let, which will employ 600 men this

summer and 150 permanently. Or-
ders for pipe are placed for the pipe-
lines and distribution lines. Comple-
tion is called for the summer of

1957.

El Paso Natural Gas Company
president Paul Kayser sees a market
for at least 100 million cubic feet of
gas daily more than already contract-

ed for by the time the Westcoast
line starts operating next fali. El
Paso is already constructing facilities

that will boost deliveries by a fur-

ther 650 million cubic feet a day.

Current estimates of gas reserves

in the Peace River fields, of 3% tril-

lion cubic feet will have to be added
to over the next few years to supply
the growth in this biggest untapped
market on the continent. Under
terms of the contracts Pacific North-

west Pipelines, B.C. Electric, and In-

land Natural Gas Co. have ali re-

served the right to purchase sub-

stantial additional quantities of gas

when they become available.

Pacific Northwest Progress

Meantime the Pacific Northwest
Pipeline Corporation has been build-

ing at the average rate of three

miles per day on its 1487-mile main
from the San Juan Basin to connect

up at Huntingdon, 45 miles east of

Vancouver, with Westcoast Trans-

mission. When the deal was made
with Westcoast a year ago, the de-

sign of the pipe was changed from

one resembling a funnel with the

large end at San Juan Basin, to one

like an hour-glass, 26 inches diam-

eter at either end, reducing to 22

inches in the centre. This is because

the gas comes from either end, with

main markets in the centre.

The pipeline passes through Mon-
ticello and Moab, Utah; Rangely,

Colo.; then through the mountains

in Idaho and Oregon via Pocatello

and Boise to Pendelton, Oregon.

Here it forks in three directions, the

main going via Portland, Tacoma and
Seattle to join Westcoast at the Ca-

nadian border, and branches serving

the Yakima and Spokane áreas. It

crosses the Columbia River in three

places, the Snake twice and the Col-

orado once. The profect, costing

some $217 million, is due for com-
pletion late in 1956. By the middle

of Mav 1000 miles of main and 800
miles of laterais were laid. Gas was
expected to reach Portland early in

August.

Trans Canada Pipelines

Within a few hours of final pass-

age of the government's Pipeline Bill

298 by Parliament and Senate and

the granting of Royai Assent on June

7, official signing of the agreement

took place between officials of Nor-

thern Ontário Pipeline Crown Cor-

poration, which will advance an $80
million treasury loan, and Trans Can-
ada Pipelines, Ltd., which is to build

the Alberta-Winnipeg section. This

put the company in a position to

start work immediately. The west-

ern leg must be completed by De-
cember 1, 1956.

By mid-July Trans Canada had
contracts awarded for most of this

western leg and already had delivery

of enough 34-in. pipe to lay the first

120 miles of line. How much of the

pipe for the balance of 455 miles to

Winnipeg would be delivered this

year was in some doubt on account of

the steel strike in the United States.

Unobtainable in Canada, this pipe

had been ordered from U.S. Steel

Corporation and A. O. Smith Corp.

Trans Canada has until April 2 next

year to repay the treasury loan with

5 per cent interest. Default would
permit the government to seize ali

the company's assets including the

gas line itself. With repayment on

time, the Crown Company, financed

by the Federal and Ontário govern-

ments, can build the $118 million

Northern Ontário section from the

Manitoba border to Kapuskasing,

Ontário, leasing it to Trans Canada
with an option to purchase. First,

however, Trans Canada must prove

ability to finance ali other parts of

the line.

The Crown Corporation will be

headed by D. A. Golden, deputy

minister of defence production, as

president. Directors are Mare Boyer,

deputy minister of mines and tech-

nical surveys; M. W. Sharp, associate

deputy minister of trade and com-
merce; R. G. Johnson, president and
general manager, Defence Construc-

tion, Ltd., and H. R. Balis, Depart-

ment of Finance. William Mulock of

Defence Production is secretary, and
Col. M. W. Kynch is treasurer.
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Way Cleared For Immediate Start

Trans Canada has already op-

tioned easements on most of the 60-

foot right of way required for the

western leg. The land can be worked
and cropped by the land owner but

no building may be erected thereon

within 20 feet of the pipe. Company
officials estimate 120 eonstruction

days will be needed, including al-

lowances for bad weather and other

delays.

Under terms of the government
loan, should the line not be completed
to Winnipeg bv December 1, Canada
may take over Trans Canadas entire

assets at 90 per cent of cost. How-
ever, there is little chance of default,

since interference with progress due
to "force majeure" such as floods,

riots, or strikes would automaticallv

extend the time for completion.

Financing Possible

Without U.S. Market?

Federal Power Commission hear-
ings on the export of Canadian gas
to the United States, opened at

Washington last February, are cur-
rently recessed for the summer. But
forces opposing import of gas by the
U.S. met early in June in Chicago
to map future plans for their battle

before FPC. More than 40 coal pro-
ducers, railroad representatives and
labour executives discussed 'develop-
ment of the opposition case' at a
private meeting. They oppose impor-
tation of gas because of the possible
"displacement of the coal and rail

interests and their employees". They
will determine the best approach for

fighting the case.

But Federal Trade Minister C. D.
Howe contends that the proposed
export of surplus Canadian gas to the
United States is no longer so impor-
tant a factor in Trans Canada's abil-

ity to get private financing for the
project. After the first year of the
Canadian line's operations the com-
pany would be able to carry ali debt
charges without U.S. export. He be-
lieves repayment of the $80 million

loan may be made within a few
months through private financing by
Trans Canada.

Trans Canada officials have set

themselves a formidable objective: to

negotiate sufficient long term Cana-
dian sales contracts this summer and
fali to support the necessary $250-
million financing of the entire line

with exception of the Northern On-
tário gap to be built by the Crown
Company.

Even without FPC approval of im-

port by the United States, company
officials feel there is a good chance

of doing this on Canadian business

alone by the end of 1956. Loan insti-

tutions would require sales revenue

the third year to clear ali fixed

charges and the bulk of operating

expenses. An overall profit would
have to be shown by the fourth year.

Faster Canadian Market
Build-Up Seen

There are several reasons for this

new optimism. Trans Canadas latest

market survey shows a potential mar-

ket for 150 billion feet of gas in Can-
ada for the third year of operation.

Under a new contract with Union
Gas Co. of Canada, Trans Canada
will now supply a maximum of 12%
billion feet of gas in the first year,

increasing to 64 billion cubic feet in

the thirteenth year. Because of un-

derground storage facilities, two
thirds of this gas will be delivered

during the summer months when the

general load is at a seasonal low
levei. The contract which runs 20
years will bring Trans Canada a total

revenue of $300 million during its

life, or almost four times the revenue
from the previous contract.

Another year of load building in

Consumers Gas territory, where the

Toronto market has expanded
throughout Metropolitan Toronto,

east of Oshawa and Whitby and
west to Port Credit and Streets-

ville, now shows a potential market
that covers more than a quarter of

the population of Ontário. A $10 mil-

lion debenture issue has been mar-
keted by Consumer's Gas Co., to fi-

nance the expansion.

Further west, Northern Ontário

Natural Gas Company has signed a

20-year contract for 100 million cubic

feet daily, beginning at 57 million

the first year, and building up to 100
million feet daily the fifth year. This

company and its affiliate Twin Citv

Gas Company have permits to serve

the entire Northern Ontário area.

Some 13 pulp mills are major indus-

trial customers. The market also in-

cludes processing gas sales to Inter-

national Nickel, but excludes the po-

tential 40 million feet daily for nick-

el smelting.

Winnipeg and Central Gas Co. has

authorized $24 million for capital ex-

penditure for a 5-year expansion pro-

gram with the Canada Cement plant

at Fort Whyte, requirements for

which will be between 10 and 15

million feet daily in summer and be-

tween 5 and 10 million feet daily in

winter.

Ultimate Export Inevitable

At the same time, the prospect of

export to the United States is by no
means being written off. Delivery of

Canadian gas to the Tennessee Gas
Transmission Co. at Emerson, Mani-

toba, appears to be ultimately in-

evitable for the rapidly growing mid-

west United States market. An early

FPC approval of the case enabling

U.S. companies to import Canadian
gas, would of course immediatelv

solve ali the problems of financing.

Alberta Gas Trunk Line Co. Ltd.

Earlier plans contemplated a 547-

mile gathering system in Alberta to

feed Trans Canada Pipelines, 219
miles of which were to be built in

1956. A further 328 miles would be
built the following year, ali connect-

ing with the main near the Alberta-

Saskatchewan border. This system

will require 120,000 tons of pipe; 74
miles of 34-in. pipe west of the

"gate", and a few hundred miles in

varving sizes from 30 in. down to

8 in. The estimated cost runs to

$52 million.

Due to Trans Canada's current

schedule to build as far as Winnipeg
only this year, however, it is report-

ed Alberta Gas Trunk Line Com-
pany plans will be now modified to

building only 30 miles this year from

Bindloss. This is due to the smaller

volume of gas needed for the first

year of operation, which will be of

the order of ÍOM million cubic feet

daily. This field has dry, sweet gas

with a field pressure sufficient to

push it right through to Winnipeg.

Meantime a start has been made
on B.A. Oil's new sulphur plant 13

miles southeast of Pincher Creek

with a crew of some 150 workers.

Operation is scheduled for about

October 1, this year, for production

of 225 long tons of sulphur and 2200

barreis of concentrate daily. Capacity

will be doubled when the Trans

Canada Pipeline reaches the eastem

market, while ultimate capacity will

be 780 tons of sulphur, 1230 barreis

of propane, 1300 barreis of butane.

1020 barreis of natural gasoline and

7810 barreis of condensate.

During the first year's operation

prior to completion of the pipeline

the residue gas will be recvcled

back into the Pincher Creek field.

Later, residue dry gas will be sold

to Trans Canada at 1 million cubic

feet daily for the first year and 1.7

million feet daily in subsequent

years.
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Bar Harbour — Yarmouth Ferry

The "Bluenose", the new car and

passenger ferry operating between

Bar Harbour, Maine, and Yarmouth,

Nova Scotia, made her way up Yar-

mouth Harbour on June 9, complet-

ing the first official run and inaugur-

ating the year-round ferry service.

Built by the Davie Shipbuilding

Company of Lauzon, Que., the five

million dollar vessel can carry 500
passengers and 150 cars and trucks.

Some of the specifications are: ser-

vice speed, 18/2 knots; gross tonnage,

6,419 tons; registered tonnage, 3,341

tons; service draft, 16 ft. 7 in.; en-

gines, six 2000-hp. diesel, developing

200 r.p.m.; total shp. 11,160; six

decks to bridge, welded structure with

super-structure of welded aluminum;
over-all length, 345 feet; moulded
breadth, 65 feet; moulded depth to

promenade deck, 45}2 feet.
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The "Bluenose'

Ripple Rock, B.C.

An unusual project of great in-

terest to British Columbians and to

shipping interests is under way in

the Strait of Geórgia, some 100 miles

north of Vancouver, where a trem-

endous explosion will be set off

some time late in 1957 or early in

1958, to remove the hazardous Rip-

ple Rock from the navigation chan-

nel.

This obstacle to navigation, locat-

ed in Seymour Narrows, between
the craggy shores of Vancouver
Island and Quadra and Maud Islands,

has always been a menace to ships

plying the 'Inner Passage' which sep-

arates Vancouver Island from the

B.C. mainland. Here over the past

80 years fourteen ships and more
than 100 smaller vessels have been
wrecked, while the loss of 114 lives

has been recorded.

Right in the middle of the Sey-

mour Narrows where the channel is

reduced to a width of half a mile

from its usual two-mile width, stands

Ripple Rock, 3000 feet in length and
1500 feet wide at the base, tapering

off to a ridge more than 300 feet in

height with pinnacles nine to twenty

feet below low tide levei. Currents

at the speed of 10 knots and some-

times 15 knots an hour past the rock,

make passage extremely dangerous

for shipping, excepting during the

20 to 40 minutes at slack tide twice

a day.

Govemments have been besieged

with demands for years to have the

rock removed. In 1942 the federal

government, fearing for the fate of

ammunition and supply ships bound
for Alaska and the Aleutians during

the war insisted something must
be done.

In 1943 and again in 1945 at-

tempts to drill holes in the rock from
an anchored barge failed. The De-
partment of Public Works offered

$1.8 million to anyone who would
guarantee a completed job. Sugges-

tions were even made for blowing it

away with an atom bomb. Then a

fourth year physics student at U.B.C,
conceived the plan for tunnelling un-

der the water from nearby Maud
Island and blowing it up from below.

The tunnelling scheme was hand-

ed to Dr. Steacie, director of the

National Research Council, for a re-

port on its feasibility. The under-

water rock was examined for pos-

sible fissures and dangerous faults,

and a TV camera was lowered to

examine the underwater rock bed.

Boyles Bros., internationally known
diamond drilling contractors, were
engaged to drill from Maud Island

during the winter of 1953/54 and
no dangerous faults were disclosed.

Early in 1955 Dr. Victor Dolmage,
an eminent British Columbia geol-

ogist, was given charge of the proj-

ect, estimated to cost some 2% to 3

million dollars, for sinking a 500-foot

shaft from a point 50 feet above wa-
ter levei on Maud Island and for

driving a tunnel some 2400 feet in

length under the channel to a posi-

tion under the rock, with branches

upwards 300 feet to points under

each of the two pinnacles. When
completed, the tunnel will be load-

ed with 550 tons of nitrone, a new
and powerful explosive. Ten pounds

per cubic yard will be used com-
pared with the normal loading of

/'2-lb. per yard. The objective is to

entirelv remove the rock pinnacles

to a depth of some 40 feet below

low tide water levei.

In order to furnish electric power
for the tunnelling work, British Col-

umbia Power Commission engineers

this year undertook the difficult op-

eration of spanning the Seymour
Narrows with an aerial power line.

Now power is being supplied over

a 3000-foot span for rock drills and

for removing the blasted rock from

the tunnel and raising it through the

shaft to the surface. Before the blast

is set off ali residents of the área

within 25 miles of the operation will

be moved out for safety.

The people of Victoria and orher

cities and towns on Vancouver
Island, who have been dreaming for

years of a highway to connect the

Island with the mainland, fear this

means an end to their hopes for span-

ning the narrows with a highway
bridge. But shipping interests in Van-
couver, Seattle, San Francisco, whose
boats travei the Inner Passage on

their way north to Prince Rupert,

Skagway and other ports in Alaska,

will be indeed happy to see this

hazard to navigation removed. So

will lumber and paper mills along

the B.C. coast, as well as the Alu-

minum Co. of Canada, whose ore

boats use the channel for bringing

Jamaica bauxite concentrates to Kiti-

mat.
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St. Lawrence Seaway and Power Project

Progress by Ontário Hydro

With favourable vveather, construc-

tion work forged ahead at an ac-

celerated pace during June. Notice-
able progress was made in the
power-house section, where a total

of 135,000 cubic yards of concrete
had been placed at month end in the
"U" abutment, wing wall, ice sluices,

and for generating units one, two and
three. The wing wall was completed
during the month and some of the
concrete blocks in the "U" abutment
have been finished to full height.
At unit No. 1, assembling of the
draught tube form got underway and
it was expected that first concrete
would be placed around this form
early in July. The work force for the
month reached a total of 3,600 per-
sons.

The new access tunnel under the
diversion canal was ready for use at
the end of the month. The con-
crete roadway in the tunnel was com-
pleted, and the banks of the canal
over the tunnel had been built up.

At the diversion canal closure
structure, a total of 15,000 cubic
yards of concrete had been placed
in the wing walls and in the center
block. The contractor also was pro-
gressing with excavation work in the
west end section of the canal towards
lock 20.

Dike work got underway on a
major scale during June, and the
work program accelerated in section
three of Comwall dike between No.
2 highway and Toll Gate Road. Here
the contractor was placing and com-
pacting material. In sections one and
two of the dike, stripping was in
progress to take the dike to the pres-
ent Mille Roches area where it will
terminate.

Railway relocation work was re-
sumed and ali three contractors had
been busy on grading operations.
Track laying and ballasting were pro-
ceeding rapidly from the west end
in the vicinity of Iroquois. At the
east end, track laying had been go-
ing on in Cornwall area on the new
right-of-way out toward Nine Mile
Road.

During the month, channel im-
provement work progressed, with
rock excavation being carried out by
the contractor at Galop Island, the
rock being used to build cofferdams
at the west end of the island en-
closing the channel as far as Tick
Island. Earth that was being excavat-

ed was being placed on the south
side of the island. Near Chimney
Island, four dredges were working
on channel excavation work.
House moving operations com-

menced in Morrisburg during June.
Seven houses were moved to make
way for the new shopping center and
were placed on new foundations in

Morrisburg.

At Iroquois, a total of 138 houses
had been moved at month end, which
is almost the completion of house
moving operations in that village.

Steel was being erected for the new
modern shopping center for Iroquois.

Construction of the town's elevated

steel water tank was well advanced,
and work had also progressed well
on the pump-house and sewage dis-

posal plant.

In new town No. 2, building of

permanent roads, sewers, and water
mains had been completed in one
section. Power distribution and phone
lines also had been installed. Work
was beginning to be accelerated in

new town No. 1 where laying of

sewers and water mains was progres-

sing favourably.

Progress by NYSPA:

During June construction was ac-

celerated as the unusually wet spring

weather gave way to much dryer,

improved working conditions. Con-
crete in place at end of June ex-

ceeded 410,000 cubic yards; excava-

tion had reached 19 million cubic

yards and employment averaged 5,-

600 for the month.

Gate guides and sills were being
placed at Long Sault dam, piers were
at an impressive height and concrete

was being placed in apron blocks.

Concrete in the structure totalled

145,000 cubic yards. Earth excava-

tion in the main section of Cut "F"
between the upstream and down-
stream plugs was complete and over-

all excavation was more than 75 per
cent completed. The cofferdam "E"
cableway was nearly ready for cable

stringing.

Concrete placement in the Barn-

hart power-house had reached 103,-

000 cubic yards as drilling, grouting

and excavation operations continued.

Excavation for the switchyard had
been started and construction of the

south forebay dike had been re-

sumed as dryer conditions permitted

placing of filter material and embank-
ment.

Eight piers at Iroquois dam had
reached their height to the top of the
dam. Concrete in one section of Mas-
sena intake was as high as the canal
water surface, as 51,000 cubic vards
had been placed to date. Construc-
tion of a temporary bridge for con-
struction traffic and for supporting
water lines had been started down-
stream. A detour of route 37B around
the west end of the dike was being
built. Pipe laying for Massena and
Alcoa water supply had resulted in

1,000 feet of 48-inch and 4,400 feet

of 30-inch line in place to date.

About half of the concrete in the
valve house had been placed.

Excavation on the main channel
side of Lotus and Lalond Islands had
been completed and was continuing
in the south channel. An additional

dredge added downstream from
Chimney Island had increased pro-

duction in that area. At Sparrowhawk
Point, a rim dike had been built

around the point and excavation was
proceeding in the main section. On
the Ogden Island contract, clearing

was in progress, construction facili-

ties were being built up and con-

struction of the Waddington sewage
treatment plant was continuing. Ex-
cavation under the five major chan-

nel improvement contracts was 25
per cent completed.

Production of construction draw-
ings and specifications continued on
schedule. Specifications were issued

during the month for reservoir clear-

ing between Point Three Points and
Red Mills Point.

Progress by SLSDC:

A third contracting firm has de-

faulted on the American side of the

St. Lawrence navigation channel con-

struction. Dutcher Construction Cor-

poration of Marvland, gave up its

$2.2 million excavation contract for

the Grass River lock last April with

some 91 per cent of the job complet-

ed. The firm then took a sub-con-

tract for the joint venture group

known as Grass River Constructors,

which undertook to complete the ex-

cavation without alteration of its

$26.7 million contract for lock con-

struction. Now Dutcher has stopped

work on this sub-contract.

Progress by SLSA

A contract amounting to $1,508,-

520 has been awarded to Canadian
Vickers Limited, Montreal, for the

supply and installation of operating

machines for lock gates at locks of

the St. Lawrence Seaway. A second

1038 THE ENGINEERING JOURNAL—AUGUST, 1956



contract has been awarded to Bridge

and Tank Company of Canada Lim-

ited, Hamilton, Ontário, the lowest

bidder for the supply and erection

of Cote Ste. Catherine lock bridge,

and Iroquois lock bridge, (rolling lift

type bridges). The value of the con-

tract is $873,421.

The award of a contract vvas an-

nounced on June 29, for the supply

of stop logs, pick-up booms, etc., for

locks of the seaway to Montreal Loco-

motive Works, Ltd., Montreal, val-

ued at $2,210,400. Also announced
was the award of a contract for the

supply and installation of unwater-

ing pumps and sump pumps at locks

of the St. Lawrence Seaway to Cana-
dian Ingersoll-Rand Company Ltd.,

of Montreal, valued at $387,516. This

firm was the only tenderer.

Miron et Frères, Ltee., of Mont-
real and Mannibec Construction Com-
pany Limited, in joint venture, have
been awarded a contract for exca-

vation of some two miles of overland

channel and a dyke from the South

Shore end of the Honoré Mercier

Bridge to Lake St. Louis, in the La-
chine section, at a total estimated

cost of $5,843,750. The work will ex-

tend upstream from the Honoré Mer-
cier Bridge through part of the

Caughnawaga Indian Reserve to the

dredged channel in Lake St. Louis.

The work consists of 1,200,000 cu-

bic yards of common excavation,

1,980,000 cubic yards of rock exca-

vation, and approximately 10,000
linear feet of dike construction. Ali

the work must be completed by
August 31, 1958.

Awards of the two largest con-

tracts to date by the St. Lawrence
Seaway Authoritv were announced
on June 15, for two locks on the

Beauharnois canal. United Water-
ways Constructors, Limited, was low-

est bidder for construction of the

Upper Beauharnois lock and ap-

proaches, at a price of $14,440,000.

Canit Construction, Limited, was the

suecessful bidder for construction of

the Lower Beauharnois lock and ap-

proaches, at a price of $11,199,925.

Atlas Winston Limited was second

lowest bidder on each of the con-

tracts at $14,860,200 and $12,879,800
respectively.

The two locks will raise or lower

ships some 85 feet between Lake
St. Louis and the Beauharnois canal,

at a point near Melocheville. Thus
contracts for ali of the five locks to

be built by Canada's Seaway Auth-

oritv have now been awarded. Work
on the upper Beauharnois lock must
be completed by November 30, 1958

and for the Lower Beauharnois lock

by October 31, 1958.

Award of these two contracts

brings to some forty the number of

contracts awarded by SLSA, for a

total value of approximately $120
million.

Changes To Montreal Bridge

Federal Minister of Transport

George Marler announced on June

15. that $30 million would be spent

on construction of the Nuns Island

highway bridge between Montreal

and the South Shore. A plan to con-

nect the City and St. Lambert by
either a tunnel or a higb levei bridge

had been ruled out by federal auth-

orities because of excessive costs,

and because of the disruption either

would cause in St. Lambert. The Na-
tional Harbours Board plans to build

modern approaches with separation

grades at the south end, at a cost

of $1/2 million, he stated. There

would be underpasses and over-

passes of the most modern nature,

designed to eliminate traffic conges-

tion and to accelerate movement of

traffic entering or leaving the bridge.

Mr. Marler also announced that

Victoria bridge would be modified

by building lift spans over each end
of the seaway lock. Eight million dol-

lars would also be spent on the Hon-
oré Mercier bridge, for a ramp at

the south end rising to a height of

120 feet over the seaway channel

and descending by a complex but

modern system of approach roads, to

provide a junction with existing high-

ways and a separation from the rail-

way facilities of the C.P.R. The Sea-

way Authority's contribution here

would amount to $6,750,000.

No part of the Jacques Cartier

bridge would be demolished, he re-

ported. The south end would be
raised to provide 120-foot clearance

but the present spans would be lifted

or jacked up to a higher levei. A
new span would be built over the

channel itself on false work, opposite

the old span. Then the old span

would be rolled out of place and the

new one rolled in. The operation

would involve only a short interrup-

tion to traffic across the bridge.

Other Seaway News

Federal Transport Minister George
Marler, speaking at Quebec City on
June 6, said the United States would
benefit by a larger increase of over-

seas traffic than Canada, once the

seaway is built. Canada could also

expect an increase in traffic, but the

U.S. rise would be greater because

Piers of the Jacques Cartier Bridge are

being enlarged.

of its larger population. One reason

an increase in U.S. traffic through

the seaway could be anticipated was

the recent declaration by the U.S.

Maritime Commission that the inland

waterway is essential to the Ameri-

can trade and economy. This would

enable ships of U.S. registry to col-

lect operating subsidies, making Am-
erican shipping competitive with

other shipping now operating at low-

er costs. No vessels of Canadian reg-

istrv were operating on the route at

the present time, he said.

Lake Ontário Levei

The International Joint Commis-
sion made public recommendations

on July 3 involving regulations of

the water levei of Lake Ontário. The
proposals were released simultane-

ously in Washington and Ottawa af-

ter a meeting of the IJC in Montreal.

They have been accepted by the

Canadian and United States govern-

ments.

Highlights of the recommendations

concern maintenance of Lake On-
tário levei between 244 and 248

feet during the navigation season.

They also prescribe regulation of the

outflow from the lake and flow

through the International Rapids sec-

tion of the St. Lawrence. An eventual

plan of water regulation is envisaged

which will take place under the in-

ternational St. Lawrence River Board

of Control.
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Microwave Radio Project of the Trans Canada

Telephone System (Continued from page 1009)

MOVING-BED PROCESSES

(Continued from page 1030)

vices to obtain the very flat fre-

quency response required for a satis-

factory picture signal. Colour tele-

vision introduees particularly severe
requirements in these facilities. At
television service points across the
country, television operating centres
will be established, equipped with
picture monitors, oscilloscopes and
other devices that will allow continu-

ous monitoring of the quality of trans-

mission. At main points on the net-

work, comprehensive switching ar-

rangements are provided so that the
network may be reversed or rear-

ranged to meet the program require-

ments of the broadcaster.

Conclusion

The section of the transcontinental

network extending from Buffalo,

through Toronto, Ottawa and Mont-
real to Quebec City has been in

service for some time. The long sec-

tion between Toronto and Winnipeg

448 98 224 534 40

708 894 931 837 417

958 58 413 18 339

616 17 520 39 409
22 65 557 294 659

306 958 358 40 571

163 927 755 858 938
770 445 482 397 120

657 693 885 531 366

6 204 868 822 819

fore improved his estimate by averag-

ing the first guess with the first es-

timate and he obtained a second es-

timate of 927 blocks. Now the gam-
bler proceeded to check this estimate

by averaging only those random
numbers below 927. These resulted

is scheduled for service in October

1956, to be followed a few months
later by service between Saint John,

Halifax and Sydney. Westward ex-

tension to Regina and Saskatoon will

be completed about the middle of

1957 followed in September by the

extension to Calgary, Edmonton and
Lethbridge. The Maritime Provinces

will be connected into the central

part of the network bv completion

of the section between Quebec City

and Saint John about the end of

1957, and the entire transcontinental

svstem will be available with the

completion of the difficult section

between Lethbridge and Vancouver

in the second quarter of 1958.

Upon completion of this undertak-

ing, Canada will have as modern a

communication network as any coun-

try in the world and one that will

have the inherent capacity for ex-

pansion to meet future increasing tele-

communications requirements.

256 918 719 925 877

376 364 811 4 201

570 369 195 889 649
210 179 334 396 412
656 269 319 902 74
236 939 867 420 402
254 499 365 4 359
40 826 14 592 444
447 219 711 156 554
876 912 285 117 360

cent of the exact answer and so the
gambler had proven his claim. Those
were the beginnings of modem sta-

tistics and since the gambler's

method is based on chance, or ran-

dom sampling, this technique was
dubbed the Monte Carlo method.

many of us, enlarges our knowledge
of moving-bed solid-fluid processes.

The members, I am sure, will find

the author expertly capable of an-

swering any additional questions on
the principies or application of the

process.

It is of interest to note in the

paper the high degree of proficiency

and engineering skill that the petro-

leum industry has utilized in this

process. This is not only a challenge

to other industries but an indicatíon

to the engineer of the opportunities

that may he in further application of

the principies and knowledge in kiln-

ing, drying, ion exchange and solid-

fluid chemical reactions.

My interest in the moving-bed
process has been with respect to the

field of metallurgy: I was privileged

to be associated with the author in

pilot plant work on ore roasting in

moving-bed units. What has in-

trigued us most in this application is

the mechanical simplicity of operation

of a moving-bed unit, the large capa-

cities, high thermal efficiency, and

the reaction control that is possible.

The Author

I would like to thank the dis-

cussers for their comments and ques-

tions. With reference to the question

bv T. W. Hoffman, I would like to

amplifv mv remarks on heat and
mass transfer rates. When heat is

transferred between the solids and

the gas or liquid flowing through the

bed, higher transfer coefficients are

achieved in fluid-bed units. The main

reason for this is that the solid phase

resistance is lower for fine particles

than for coarse.

However, other factors besides

transfer coefficients must be consid-

ered. As an illustration, let us assume
that a solid is to be calcined at 1000°

F. If this is done in a single-stage

fluidized svstem, the calcining gas

will leave the bed at a temperature

close to 1000°F. because of the verv

nature of that svstem. If this same
operation is performed countercur-

rentlv in a moving-bed svstem, the

gas will transfer almost ali of its heat

to the solids and leave the bed onlv

slightlv hotter than the entering cold

solids. Here is a case where thermal

efficienev is of much greater import-

ance than heat transfer coefficients.

Automating the Engineer's Task

(Continued from page 1019)

high. This was the gambler's first es- in a new average of 438 and a new
timate but he noted that in arriving estimate of

at this estimate he had used random 400,000/438 = 913 blocks
numbers exceeding 854. He there- This estimate was within 2 per

The Gambler's Set of Random Numbers
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Month to Month
News of the Institute and the Profession

COMMENT AND
CORRESPONDENCE

ELECTIONS

AND TRANSFERS

Education Conference

In the Month to Month section of

the June Journal reference was made
to the Conference on Engineering

Education which was held as part

of the annual meeting of the Insti-

tute in Montreal on May 22 and 23.

Since that short report was made
a resolution has been presented to

Council which was prepared by the

Education Conference. It reads as

follows:

Conference Resolutions

RESOLVED: that this E.I.C. Con-
ference on Engineering Education

(1956) express to the Council of The
Engineering Institute of Canada its

deepest appreciation for making the

conference possible. We wish to say
that we consider that the Institute

is to be very sincerely commended
for its vision in sponsoring the con-
ference and for its generous assis-

tance and cooperation in making it

an accomplished fact.

The beneficiai results will perhaps
be intangible and will not lend them-
selves well to being set forth on pa-

per for ali to see. But we are con-

vinced that this valued meeting of

the minds of those in whose hands
lie very largely the responsibilities

for meeting and solving our Cana-
dian problems in the training of our

future engineers, cannot help but ex-

ert an important and beneficiai in-

fluence on our collective and indi-

vidual thinking.

AND RESOLVED that this resolu-

tion be transmitted to the Council

of The Engineering Institute of Can-
ada.

When this resolution was present-

ed, Council considered future action

and after considerable discussion ap-

proved the following resolution —
"That Council go on record and so

inform the special eommittee of the

Education Conference that the Insti-

tute is planning for a further con-

ference a year hence. If the eom-
mittee feels that the conference

should not be held until two years

hence Council would agree to it".

This motion was approved unani-

mously and has since been transmit-

ted to the special eommittee.

There can be no exaggeration of

the importance of the conference.

With approximately sixty people in

artendance representing with but

few exceptions the leading people in

engineering education in Canada,
something good was bound to result.

The president and other officers of

the Institute were congratulated by
almost every delegate attending the

conference, and without exception

they spoke in glowing terms of the

opportunities they had had to dis-

cuss the important problems that

were facing them.

R. E. Jamieson is Chairman

The conference was opened infor-

mally by a dinner held at the Uni-

versity Club at which the president

presided. This gave the delegates an
opportunity to meet with each other

and with some of the sénior officers

of the Institute. During this dinner

the delegates elected Dean R. E.

Jamieson of McGill as chairman for

the conference.

The stenotypist who attended

throughout the conference reported

that it was one of the biggest tasks

she had ever undertaken. Just recent-

ly her transcription has been received

at headquarters and is approximately

1 inch in thickness. There is a Her-

culean task ahead of the special eom-

mittee in digesting this into some
form of minutes and into a program

for an agenda for the next conference.

In view of the great bulk of ma-
terial to be reviewed by the eom-
mittee it will not be possible to send

minutes to those who participated in

the conference for some time yet.

However, the eommittee has the

task in hand and proposes to send

the minutes as soon as possibla

Following is a list of those who
were in attendance:

University of Rritish Columbia

J. F. Muir, civil; W. O. Richmond,
mechanical; Frank Noakes, electri-

cal; L. W. Shemilt, chemical; L. G.

R. Crouch, mining.

University of Alberta

Dean R. M. Hardy; J. A. Harle,

electrical; G. W. Govier, chemical

and petroleum; R. N. McManus, civ-

il; L. E. Gads, civil, and secretary

of the faculty.

University of Saskatchewan

Dean I. M. Fraser; W. E. Lovell,

electrical; A. H. Douglas, civil; J. B.

Mantle, mechanical.

Cover Picture

One of several special jigs developed for fabricating post sections of

radar towers for the DEW Line in the Arctic. The aceuracy achieved

eliminated pre-assembling, reaming, and match-marking in the shops.

The methods used also permitted interchangeability on ali the towers,

which ranged in height from 100 to 400 feet.

(Photo courtesy of Dominion Bridge Co. Ltd.

and Western Electric Company, Inc.)
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University of Manitoba

J. Hoogstraten, civil; J. P. C. Mc-
Math, electrical; N. M. Hall and R. E.

Chant, mechanical.

University of Toronto

Dean R. R. McLaughlin; G. F.

Tracy, electrical; C. F. Morrison and
W. M. Huggins, civil.

Queeris University

Dean H. G. Conn; D. M. Jem-
mett, electrical; J. S. Campbell,

mechanical; S. D. Lash, civil; A. C.

Corlett, mining.

University of Ottawa
Dean Pierre R. Gendron; L. A.

Madonna and E. A. Levergne, chem-
ical; L. A. Beauchesne, electrical.

McGill University

Dean R. E. Jamieson; D. L. Mor-
dell and

J.
B. Phillips, mechanical;

J. U. MacEwan, metallurgical; R. A.

Chipman, electrical; J. L. deStein,

civil.

Ecole Polytechnique

Dean Henri Gaudefroy; J. C. Ber-

nier, electrical; Raymond Boucher,
hydraulic; Roger Brais, mechanical;

Jacques Laurence, electrical, and ex-

ecutive secretary.

Lavai University

Dean Adrien Pouliot; Lionel Bou-
let, electrical; L. P. Bonneau, mech-
anical.

University of New Brunswick
Dean Earle O. Turner; Ira M.

Beattie, civil; E. E. Wheatley, mech-
anical; J. O. Dineen, electrical.

Nova Scotia Technical College

M. L. Baker, mechanical; G. H.
Burchill, electrical; G. G. Meyerhof,
civil; E. Lee Cameron, mining.

Expansion at Western University

A íull four-year engineering course

will be in effect at the University of

Western Ontário in 1957. The first

and second years of the program are

already being given. The third year

will be offered this fali and the fourth

year will be available the following

year. At present the freshman intake

into engineering at Western is limit-

ed to 25, but this will be increased

in September to 50, and by the fali

of 1958 to 150.

Western is preparing now to pro-

vide facilities and staff for a doubl-

ing of its student enrolment by 1960,

Dr. Edward Hall, president .and

vice-chancellor of the university has

announced.

It was explained that the course

in engineering is not the traditional

type with major specialization in one

of the fields of engineering. A pro-

gram has been worked out which is

believed to be a realistic approach to

the education of engineers in today's

and tomorrow's Canadian economy.

Dr. Hall has commented, "We be-

lieve that it is both educationally and
philosophically sound. Economically

it is, additionally extremely attrac-

tive." The plan is as follows:

Some 20 per cent of the time, 5
hours per week for four years, will

be devoted to the humanities and
social sciences; the course ineludes

a three-year program in mathematics,

a three-year program in physics and
a two-year program in chemistry. The
first and second years are com-
mon program years. A common core

runs through the third and fourth

years.

Dr. Hall acknowledges the help

of industries in London and Western
Ontário which permit the use of

their facilities for major laboratory

work. He cites the activities of the

Ontário Government in assistance to

the universities.

The enlargement of the engineer-

ing faculty is part of a larger devel-

opment throughout the university

in academic and physical capacity.

An engineering science building,

accommodating 500 engineering stu-

dents, will be ready for oceupancy in

the fali of 1958. A new geological

and biological science building will

house several departments, allowing

expansion of other departments in

the natural science building.

A new arts college is in the plan;

it will be called Middlesex College.

Thames Hall, Stevenson Hall, and
Somerville House, built during the

past few years provide gymnasium
and swimming pool, library expan-

sion, and the great hall of 500 seating

capacity. Another new building will

be ready for 1957, the Richard Ivey

School of Business Aministration.

With the completion of the long-

term program only very briefly sum-
marized here, Western will be able

to provide university educational op-

portunities for some 5000 full-time

intramural students in keeping with

the great demands with which it

will be faced, Dr. Hall has said.

Delegates to the E.I.C. Conference on Engineering Education, Montreal, May, 1956
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Three people familiar to members of the Institute. They have

been key figures in the E.I.C. activities for some time. Photo-

graphed with Colonel H. G. Thompson (left) at a farewell

party, were Miss May McLaren of Headquarters, and Dr. L.

Austin Wright, master of ceremonies for the occasion.

H. G. Thompson Retires

Colonel H. G. Thompson who
since September 1951 has been as-

sistant general secretary of the In-

stitute, retired from this position on

June 30, because of ill health.

During these five years Colonel

Thompson has done a magnificent

piece of work for the Institute and

for the profession. No one could

have been more loyal, industrious,

or intelligent in the execution of his

work than was he.

Colonel Thompson possesses to an

unusual degree a happy combination

of determination and good humour.

He manages to get things done in

spite of the evident difficulties, and
vet he antagonizes no one in the

process. To anyone familiar with so-

ciety affairs it will be readily evi-

dent how useful this qualification is

in work of this kind.

Around the office he endeared

himself to everyone. It was to him

that members of the staff went for

H. G. Thompson, and gift painting from

the staff.

counsel and advice on issues both
large and small, personal and profes-

sional.

Indicative of the esteem in which
he is held, was the "party" given

by the staff on the eve of his de-

parture. The Institute staff is always
holding "get togethers" of one kind
or another but never before was
there one like this. There were pres-

entations from the staff, from Coun-
cil, and from officers of the Insti-

tute who during the course of their

office learned something of the ster-

ling qualities of this man. Above ali

Whafs New
Ali the things that were seen and

discussed at the 18th annual meet-

ing of the Aviation Writers Associa-

tion (A.W.A.) in San Francisco re-

cently were not necessarily the new-
est, but they were still new and
some of them were even the new-
est. In the July Journal there was a

short general account of the meeting,

and it is the purpose of this article

to fill in some details.

On Monday, May 28, after a 7.45

A.M. breakfast at which officers of

Lear Inc. told of their products, the

party went by bus to Palo Alto to

see the plant of Hiller Helicopters.

It was a beautiful day and sitting

comfortably in the temporary grand-

stand, bathed in the lovely Califórnia

sunshine, it was not difficult to per-

suade oneself that the speakers were
not talking of war and the machines
were purely for peace time purposes.

There is a lot of interesting work
going on here. The company has spe-

cialized from its beginning in 1941,
on rotorcraft, and todav they rank
third in unit production on a world
wide basis. Demonstration flights

were made to show three different

models.

it was a tribute to a feilow worker, a

friend and a gentleman.

Colonel Thompson for almost ali

his life has been known affectionately

as "Spike". It is doubtful if any engi-

neer in Canada is more widely or

more favourably known. Now on the

occasion of his retirement he inher-

its the respect and affection which

he has earned for himself ali these

years in his many capacities. His

friends and associates will wish him
the best of health and happiness in

the long holiday which he has so

fully merited.

in Aviation?
It was at Hilleis that the sensational

"flving platform" or "flying manhole

cover" was developed and flown.

This is indeed a switch in aviation

development although history shows
that the idea of wingless flight has

been around for a long time. In fact

the British flew a similar machine
dubbed "the flving bedstead" in 1954,

before the Hiller machine hit the front

pages.

There are two vital differences be-

tween the United States and British

machines. The United States plat-

form is powered by two horizontallv

placed ducted fans which rotate in

opposite directions at the base of

the structure. The British effort is

powered by jet engines. Direction

is maintained in the United States

machine by the operator tipping the

platform by shifting his weight. In

the British, the outlet from the jet

engines can be changed in position

to alter or maintain direction.

The platform was not flown for

the visitors but it was there on the

ground for inspection. It is an ex-

tremelv simple affair with two rela-
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tively small air cooled piston engines

mounted so that their shafts are ver-

tical. This permitted a single V belt

drive system to be used, with one
engine for eaeh propeller.

The company officials were not

very talkative on details of the de-

sign. However that was not surpris-

ing in view of the fact that this is

purely an experimental model. While
the development work has been done
for the Office of Naval Research, the

machine has great possibilities for the

Army. The company is now working

on a new contract with ONR for the

development of a "rotorcycle" or a

one-man portable helicopter. The
specifications call for a machine that

can be collapsed into a small paok-
age for easy transport or a parachute
drop for use by the Marine Corps.

By the way, the company is now
in production on a small model of

this platform. It is about 8 ins. in

diameter, made of plastic, and it

really flies. We saw it. The engine
weighs one ounce. It is now being
distributed to retail stores to be sold

to the young inquiring minds of the

nation at about $12.00.

The engineers in this company
seem to be full of imagination. While
it was only a model that was shown,
there seems to be an interesting fu-

ture for vertical take-off and landing

(VTOL) designs. Hiller has a new
idea or two in this field. For in-

stance they are proposing a plane in

which the wings tilt to the vertical

for take off and landing, and move
to the horizontal for forward flight.

It looked very reasonable in the mo-
dels which showed planes with two
engines and with six. Perhaps this is

the answer to VTOL.

The "Flying Platform" (left) of Hiller

Helicopters, which uses ducted fan for

lift and propulsion.

New concept of flight on the horizon.

Artist's drawing shows a design using
the principie of tilting wings and propel-

ler units to eliminate need for long run-

ways.

The company is working also on a
helicopter with wing tip jet engines.

Already they have a ram jet engine
certified by the Civil Aeronautics Ad-
ministration. It is a surprisingly small

affair about 24 ins. long and 10 ins.

outside diameter. A small number of

helicopters so equipped are being
manufactured for the Army and the

Navy, purely for field evaluation pur-

poses. Apparently the tip powered
"egg beater" has many advantages.

National Advisory Committee

for Aeronautics

After a delightful luncheon at the

Moffett Field Naval Officers club,

Hal Hibbard vice-president of the

Lockheed Company spoke on what
the future holds for air travei. His

picture showed supersonic airliners,

highly useful earth satellites and
earth spanning automatic mail serv-

ices, faster than the present tele-

phone service.

He envisaged commercial trans-

port planes travelling at almost 700

m.p.h. at altitudes of over 35,000

feet. Also he made public reference

for the first time, to a rocket "we
have been flying for some time". He
thought "we will see mail rockets

that will cross the country or travei

around the world quicker than to-

day's long distance telephone call".

Also he spoke of rockets for quick

express service that, working with an

automatic pilot could deliver almost

anywhere in a matter of minutes. In

conclusion he prophesied that short-

ly we would have watch pocket tele-

vision, instant communicatíon with

almost any place you may wish, ro-

bots doing house work and possibly

"new sources of power, new sources

of knowledge of man and his behav-

iour, a new lease on life itself".

Later a fly past of ali the latest

aircraft used by the Navy was pre-

sented, and a briefing in this was

given by Rear Admirai John B. Pear-

son, Ir. of the Navy Bureau of Aero-

nautics.

Research and Development

Then the group moved to the

Ames Aeronautical Laboratory ad-

jacent to Moffett Field. To this wri-

ter the most interesting thing here

was the story of high speed, up to

10,000 miles per hour. This fantastic

rate of travei was achieved by a

sphere in a new high velocity light-

gas gun developed in the NACA lab-

oratory. The set up is arranged in

such a way that photographs at one
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Picture of 10,000 miles per hour. The sphere was shot from a new high velocity

Light-Gas Gun developed at NACA Ames Aeronautical Laboratory. Shadowgraph
picture, made at one ten millionth of a second, shows the strong shock waves
formed by the speeding model.

ten millionth of a second can be taken
of the projectile at different positions

in its flight, lighted by its own in-

candescence.

This almost meteoric speed is re-

ported as the greatest ever achieved.
Studies such as this aid in the col-

lection of much needed information
on high temperature associated with
flight at very high speeds. It is un-
derstood that NACA proposes to

build soon another gun that will de-
velop speeds up to 16,000 m.p.h.

A Day with the Commercial Airlines

Tuesday, May 29, was taken over
by the commercial ah transport peo-
ple. Breakfast was followed by a
talk from the Hughes Aircraft Com-
pany. Then the group enbussed for
the United Air Lines maintenance
base to see and hear about their
jet air age projects. In the afternoon
there was a tour of the new San
Francisco airport, which is said to be
the last word. However, there is no
last word in aviation and while the
facilities of the airport were impres-
sive, better ones will be built shortly.
Let us hope that some of them find
their way into Canada before long.

Dinner was sponsored by the Air
Transport Association, and its presi-
dent Stuart Tipton talked about the
industry and its relationship to gov-
ernment and government controls. It

was evident that the companies and
the authorities do not agree on every
issue. Here are some extracts from
Mr. Tipton's address to illustrate this
point.

"My thesis tonight is a very simple
one. It is this: There need never be
any debate on the subfect of Ameri-
can civil airpower as represented by
the scheduled airlines of the United

States: there need never be any
question as to whether American civ-

il airpower is paramount and will

remais paramount — unless our own
government somehow manages to

undermine our own air transport sys-

tem. This country can continue to

have the greatest airline system in

the world if only our own govern-

ment, which has life-and-death pow-
ers over the industry, recognizes the

great public issues with which it is

dealing — recognizes the disaster

that can come from errors, the na-

tional benefits that can flow from
sound policy.

"This is not the time, if there ever

was or will be a time, when the

government should be arrayed

against the industry or the industry

against the government. Nor is this a

time when the government should

be required to apologize for sympa-
thetic or realistic consideration of the

industiVs problems. The airlines

have too much to do, and great is-

sues hang on their ability to do it.

"The Civil Aeronautics Board and
members of the industry have great-

ly exasperated one another from time

to time, and we have everv reason

to believe that they will do so again.

But, by, and large, a record has been
written in which the airlines, the gov-

ernment and the country can take

pride.

The B-52 Stratofortress and the KC-135 Jet Stratotanker.
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"It is enough to observe that com-
pared to 1946, speeds of airlines

have doubled, and the number of

persons using air travei has more than
tripled. Volume of available air serv-

ice has more than quadrupled. And
with ali of this, the average fare levei

stands today just about where it was
in 1938, despite such increases in

costs as reflected in a rise of 235 per
cent in airline wage leveis and an
increase of over 90 per cent in con-
sumers prices.

"Service to the postal service is

also provable through an array of sta-

tistics. Here is the one of which we
are the proudest. The post office de-
partment, which did so much to get
air transportation off the ground, to-

day gets more than 5 cents of every
six-cent airmail stamp. For handling
the mail we get less than 1 cent. In
addition to the carriage of priority
airmail, the industry and the post
office department are today conduct-
ing an experiment in moving first-

class mail bv air in order to expedite
delivery. That experiment will ex-
pand because the public will de-
mand it. (Canada has had this for
years. Editor).

"Let me simplify the story at the
outset. After a lot of lean years we
finally made a profit. The first thing
that happens is that the government
moves in and takes 52 per cent of it.

Then we sit down and figure out
how little of the remainder we can
give our stockholders, and still main-
tain our credit. We give it to them,
and then we take the rest and buy
airplanes. When we get the airplanes
we call the militarv department and
contribute them to the Civil Reserve
Air Fleet to be called up on 48-
hour notice. Scheduled air transport
is the biggest bargain the govern-
ment or the public ever had.
"And over the next ten years the

scheduled airlines are expected to
spend some three billion dollars for
new airliners and related equipment."

The Satellite Program

The breakfast speaker on Wed-
nesday was Captain A. B. Metsger,
deputy chief, Office of Naval Re-
search, and his topic was the Van-
guard Satellite Program. He did an
awfully good job of it, but a paper
quite similar to it on the same sub-
ject was presented to the annual
meeting of the Institute bv F. R.
Furth, Rear Admirai U.S. Navy, so

no further reference will be made
to it here.

Luncheon and the afternoon were
devoted to the "Convair Project",

with particular reference to rockets

and guided missiles. Some interest-

ing exhibits helped round out the

program.

That night the whole delegation

were entertained at dinner in China-

town as guests of the Douglas Air-

craft Company.

A Day with USAF
Thursday was Air Force Day.

After a 7.15 breakfast as guests of

the Boeing Airplane Company, the

busses were on their way by 8.30

en route to San Francisco's Interna-

tional Airport where two Convairs

and two Globemasters of the USAF
waited to convey the group to Castle

Air Force Base in Merced County.

Here there was a great static dis-

play. Most attention was paid to the

new Boeing B-52 bomber which is

now the pride of the Air Force.

Great things are claimed for it and
it has been in service long enough
for a thorough test. It is powered by
eight jet engines in the 10,000-lb.

thrust class. Its wing span is 185
feet, length 156 feet and height 48
feet. Its gross weight is over 350,000
lb. Its ceiling is over 50,000 feet and
its range over 6000 miles, and its

speed is better than 650 m.p.h.

Also on display both on the ground
and in the air was what the USAF
call "the most powerful fighter in the

world". It is the McDonnell F-101 A,

now dubbed the Voodoo. It is pow-
ered by two Pratt & Whitney J-57
engines each developing 10,000 lb.

thrust. Incidentally this is the only

two engine supersonic fighter in pro-

duction in the United States.

The luncheon speaker was Gen-
eral Curtis E. Le May, commander
in chief, Strategic Air Command
(SAC). He had a lot to say about

the troubles of trying to maintain an
adequate supply of manpower, par-

ticularly in view of some of the

things being done by the top auth-

orities in Washington. It was interest-

ing for a Canadian to hear so straight-

forward an account of the trouble

and problem of an arm of the serv-

ice. It was interesting also to hear a

top officer lay the blame for these

things at the feet of the mightv.

Here are some abstracts from the

address:

"The personnel situation in SAC
is criticai, reenlistment will fali 50
per cent short of what is needed to

maintain a first-class nuclear striking

force. The first need is for a realistic

pay structure. The Armed Forces

are yrill operating under an anti-

quated idea that one man in uni-

form is worth as much as another.

This simply is not true today, when

highly technical skills are required by
modem military equipment. Practi-

cally ali our Air Force technicians

have civilian counterparts who are

being paid at rates well above those

we now pay. We decidedly are not

in competition with other branches of

the military service for man power

—

we are in direct competition with in-

dustrv and we are losing out."

Cost of Living

"An airman cannot use his pa-

triotism to pay his bills. It is not

negotiable," he remarked, and add-

ed, "it is time that we started placing

the proper premium instead of in-

creasing penalties, on the patriotism

of the people who defend this coun-

try of ours."

Pays Tribute

SAC cannot go on providing a po-

tent striking force without a solution

to its manpower problem. From Jan-

uary 1953, to January of this year,

his command had a 35 per cent in-

crease in combat wings and a 77 per

cent increase in air bases — with

a 20 per cent boost in man-power.

General Le May emphasized that

with a realistic program costs would

be reduced greatly, stating as a pos-

sible saving the amount of $2,500,-

000,000.

It was somethmg to hear!

The afternoon was given over prin-

cipally to a fly-by. In the show were

the B-52 heavy bomber, the Voodoo,

the B-47 médium bomber, the Thun-

derbird strategic fighter, and the B-

36 bomber. There was a demonstra-

tion of refuelling in flight when the

giant KC-92 tanker refuelled a Voo-

doo fighter using the "flying boom"
system.

Once again into the "air lift" and

back to the airport at San Francisco,

for a reception in the plant of the

Rick Helicopter Company. A feature

of this function was that two helicop-

ters were on hand to give a short

ride to anvone wanting it. We did.

Luncheon on Friday was spon-

sored by General Electric Company
and at its conclusion one of their

metallurgists, Dr. Herbert Halloman,

spoke of the so-called "wonder met-

al" molvbdenum. The tremendous

strength at red-hot temperatures

makes this metal one of the impor-

tant materiais for tomorrow's jet en-

gines.

A peculiar quality of the metal is

that it simply goes up in smoke when
it gets hot and is in the vicinity of

air or oxygen in any form. However,
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the research laboratories of General

Electric are working on a special

protective coating that will survive

the rough handling "moly" would get

in actual service.

Dr. Halloman said, "Molybdenum
with a proper coating may be the

key to the door through that horrible

bogey called the 'heat barrier' ". He
also suggested that eventually jet en-

gine parts including the criticai buck-

ets may be made of "cermets" — a

metal-ceramic combination or even

ceramics themselves. He thought

that an age of forgeable pottery was
a possibility, explaining that non-

brittle ceramics would go a long way
towards answering the problem of

finding materiais for use beyond
2500 degrees Fahrenheit.

Dr. Halloman concluded his talk

by telling of work General Electric

has done on producing perfect iron.

Already they have produced tiny

whiskers of iron with tensile strength

up to 1,900,000 pounds per square

inch, which appear to be a world's

record for strength of metais. Theor-

etically metais are ordinarily from 10

to 1000 times weaker than they

should be because of imperfection in

the crystals that constitute their ba-

sic structure. If metal crystals can be

produced without imperfection, then

metais will achieve strengths ap-

proaching those indicated by theorv.

It is something to ponder.

(Part three of the report will

appear in the Septemher issue).

James Newby Visits Us Again

The Cunard liner "Carinthia", on
her maiden voyage to Montreal, July

3, brought to Canada a large party

of about thirty British engineering

students for summer employment un-

der the current exchange plan. It is

known as IAESTE, which is the short

form of International Association for

the Exchange of Students for Tech-
nical Experience. The Institute acts

as the Canadian agency for ali ar-

rangements under this organizatíon.

Taking advantage of this occasion

to visit us again was James Newby,
of Imperial College, London, Eng-
land, who travelled with the party.

He remained long enough to renew
several old acquaintances, and see

something of our industrial and uni-

versity life. Mr. Newbv is the Brit-

ish secretary for IAESTE and, prior

to this year, was general secretary

for the whole international plan. It

was in this capacity that he was
here four years ago when Canadian
paxticipation in the exchange was
being set up. He was particularly in-

terested, while in Canada this time, in

starting action to establish some in-

dustrial bursaries to help Canadian
IAESTE students with their travelling

expenses. Initial response to this pro-

posal has been good.

The illustration shows the group
of young British engineers on the

boat deck of the "Carinthia" while

she was docking at Montreal. Mr.
Newby is kneeling in front centre.

More information about the 1956
activities of IAESTE, in Canada and
abroad, will be found in the Septem-
ber issue of the Journal.

E.I.C.

ANNUAL MEETINGS

•

1957

Banff

Banff, Springs Hotel

June 12, 13, 14

•

1958

Quebec

Chateau Frontenac

May 21, 22, 23

E.I.C. Awards of Merit

for Photography

The photography display which

was a feature of the annual meet-

ing this year was an outstanding suc-

cess. The industries contributed

views of their engineering operations

which graphically portrayed their

work in the development of Canada.

The members attending the meet-

ing received the exhibit with enthu-

siasm and by ballot indicated a wide

diversity of interest and opinion as

to the quality of the 150 entries.

Six photographs have brought

Awards of Merit to the following or-

ganizations:

Avro Aircraft Limited, for the entry

titled, "Flight Testing Avro CF-
100's";

Shawinigan Water and Power Com-
pany, "Testing Penstock Welds at

Trenche Development, June, 1955";

Dominion Steel and Coal Corpora-

tion, "End Hardening Rails";

Dominion Engineering Co. Ltd., "Ball

and Rod Mills";

The Fluor Corporation of Canada Ltd.

"Fluid Catalytic Cracking Unit".

Department of Highwavs, Province

of British Columbia, "Southern

Trans-Provincial Highway on An-

archist Mountain".

The collection will receive further

attention when it is sent across Can-

ada for public display, particularly in

the universities where engineering is

taught.

Many of these pictures will be pre-

sented in future issues of The En-
gineering Journal.
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THIRTY-FIVE YEARS AG©
Comment on the Journal of August, 1921

It is always interesting, sometimes

instruetive and frequently amusing to

reread something one wrote in the

days of one's flaming youth. And
sensations are sharpened if one's

authorship has been entirely forgot-

ten.

The writer of these reminiscences

finds himself this month, not in the

position of the forgotten author, but

of the author of a forgotten paper.

The Journal for August, 1921, pub-
lished an effort of his called "What
about Western Coal?", a subject

which he would now say he never
dared to touch. Yet there is the evi-

dence; he not only wrote four pages
of text, suitably embellished with
maps and diagrams, but he had the
temerity to make some rather novel
suggestions as to the means which
might perhaps be used to extend the
market for western coal and reduce
importations of the United States

product.

When first he spotted this paper
in the Journal, he felt much as any-
body does who thinks he has made
a fool of himself, but his equanimity
was pretty well re-established by the
opening paragraph — "Ali the state-

ments made here and figures quoted
are . . . from sources available to
anyone and the conclusions are . . .

only . . . such as might be arrived
at by anyone . .

." Be nothing if not
cautious.

The writer has decided not to be
ashamed of his brain child nor of the
illustrations, which he obviously drew
himself. The subject, a live one at

the time, has lost most of its impor-
tance in these last thirty-five years.
The west is no longer so vitallv in-

terested as it was in its coal—oil

and gas are in the limelight there
now—but sometime coal will come
into its own again, unless it is put
completely out of the running for

ever as a source of power by the
atom, by the sun or by something
else of which we are ignorant today.

Prairie Provinces Water Power

C. H. Attwood, A.M.E.I.C., dis-

cussed the water powers of the

prairie provinces. It must have come
as a bit of a shock to some in the

east that there were any. To the

average Torontonian, say, the prairie

provinces were treeless and as flat

as a billiard table, blistered by heat

in the summer, with an occasional

hail storm or tornado by way of ac-

cent, and frozen by terrible blizzards

in the winter. Their only business

was to produce the wheat for his

daily bread and some of his beef.

How surprising, then, to find that

these three provinces contained un-

developed water power estimated at

some 4,200,000 hp. as a minimum
and at over 7,000,000 hp. as a maxi-

mum. The developed power in the

area amounted to 141,465 hp-. in

1921, mostly on the Winnipeg River.

The potential power was largely

in the north and its development
would have to await a market; this

is still true. Some, of course, has

been developed, but most of it is as

yet just water falling over the rocks.

However, it is an asset that the prov-

inces rightly cherish.

Western Highways

The western provinces were begin-

ning to worry about their highways.

As for mileage, they had too much
—384 miles for each nine-mile square

township. As described by C. W.
Dill, M.E.I.C., in this Journal, Sas-

katchewan had divided its system

into three classes — main, interurban

and trunk — and one gathers that

if a road did not fali into one of

these three it was sent to limbo so

far as provincial interest in improv-

ing it was concerned.

Mr. Dill believed in strict control

of highway use by the 77,000 motor

vehicles then registered in the prov-

ince—nearly ali passenger automo-

biles; the roads were too poor for

trucks—and quoted with approval

the then recent New Brunswick regu-

lations.

Northern Development

Dr. R. C. Wallace, the Commis-
sioner for Northern Manitoba and

later the principal of Queen's Univer-

sity, told the Saskatoon meeting

something about what was needed

to develop the Canadian North, with

the usual good sense and Scottish

caution characteristic of him. In only

one minor way did he fail to foresee

what has actually happened: "As far

as passenger traffic is concerned, the

hydroplane . . . (may) replace the

canoe in the north, (but) it does

not seem probable . . . that air serv-

ice will be in a position to quote a

freight rate for many long years

which will compete with . . . motor
trucks."

Strictly speaking, Dr. Wallace was
probably quite right; air transport in

the north does not compete with

trucks. Its advantage is that it is

not so dependent on ground condi-

tions as are tractor trains and that it

can reach some áreas that they can-

not. Imagine trying to build DEW
without air service. We owe more
than we knovv to the bush pilot and

his machine.

Notes on Brazil

The whole correspondence section

of this Journal was filled by a long

and delightful letter from H. K.

Wicksteed, M.E.I.C., the father of

the Mount Royai tunnel and of the

Canadian Northern Railway terminal

development in Montreal, whom
many members will remember with

respect and affection.

Mr. Wicksteed had just returned

from four and a half months in Brazil

on a "railway assignment". He didn't

say what it was, but one may suspect

that it might have had something to

do with an attempt to untangle the

confusion of railway gauges there.

The nearest approach to a "standard"

gauge seems to have been 5 ft. 3

ins., but there was also a lot of

metre-gauge track and quite an as-

sortment of other gauges. Newfound-

landers may appreciate better than

most of us the handicap such a con-

dition imposes on business.

Although Mr. Wicksteed appar-

ently did not speak Portuguese, he

managed to meet and talk with a

good many Brazilian business men

and officials. And he kept his eyes

open; much of his letter is that of

an extra-observant traveller. But he

was glad to sight the snow on Che-

bucto Head on his retum via Eng-

land.

The Branches

A good many of the Montreal

Branch members had attended a

complimentary dinner tendered by

the local branch of the University of

Toronto Alumni Associatíon, the

"Toike Oikes", to Drs. T. Kennard

Thompson, G. H. Duggan, R. A.

Ross and J. M. R. Fairbairn. These

gentlemen had only just received

their honourary degrees from their

alma mater and it was said that they

were the onlv engineers so honoured

by her. Dr. Fairbairn was the sitting

president of the Institute, Drs. Dug-

gan and Ross were ex-presidents

and Dr. Thompson was deeply in-

terested in engineering society af-

fairs in the United States.

R. DeL. F.
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NEWS OF THE

Associations and Corporation
Information received through co-operation of the provincial organizations.

NOVA SCOTIA

Recently a committee of sénior mem-
bers of the Association was set up to

study and report to Council on the

"... desirability of instituting an annual

award for which members of this Associ-

ation who have contributed outstandingly

to the welfare of this province would be

eligible. This contribution having been

made possible by virtue of the recipients

technical knowledge . .
.".

It has been suggested that the award

be named the "F. H. Sexton Award",
in memory of the late Dr. F. H. Sexton,

first president of the Nova Scotia Tech-

nical College and an outstanding engi-

neer who contributed much to the wel-

fare of his adopted province. The award
would be made once annually, but not

necessarily each year.

Changes in Council Representatives

Professor M. L. Baker, a past-president

of the Association has been appointed

the Association's representative on the

E.I.C. Council to complete the unexpired

term of the late A. E. Flynn.

J. D. Dexter of Bridgewater has been
for Queen's County to replace G. S.

named chairman of the zone committee
Sherman who found it necessary to re-

sign due to ill health.

C. N. Murray, president of the Associ-

ation, has been appointed Dominion
Councillor for the Nova Scotia Associa-

tion replacing J. E. Clarke.

J. D. Fraser,, a past-president of the

Association, has been appointed a mem-
ber of the Council, and of the executive

committee, to complete the unexpired
term of R. F. Titus who has recently

been transferred to Ontário.

Councillor R. F. Titus Resigns

Mr. R. F. (Tiny) Titus has been ap-
pointed manager of Standard Paving
Limited, Toronto, Ontário, and recently

resigned as councillor of the Association

and as a member of the executive com-
mittee of Council.

Mr. Titus was born in Moncton, New
Brunswick, and received his engineering
education at Mount Allison University

and the Nova Scota Technical College.

He graduated from "Tech" as a civil en-

gineer in 1950.

His education was interrupted by his

naval service during World War II, when
he specialized as a "frogman". His ac-
tivity in this work proved useful in civ-

ilian life especially at the time of the

1950 Winnipeg flood when he assisted in

rehabilitation work.

Since graduation Tiny has been con-

struction engineer with Standard Paving
Maritime Limited. He was vice-president

of the Nova Scotia Road Builders As-
sociation and very active in accident pre-

vention work in the highway construc-

tion industry.

In his new position as manager of

Standard Paving Limited, he will super-

vise his company's activities in Ontário.

Life Membership Awarded R. J. Bethune

R. J. Bethune, president of the Associa-

tion in 1930, a councillor for seven years

and an active supporter of both the As-

sociation and the Engineering Institute

was recently honoured with the award of

life membership in the Association. Mr.

Bethune has recently retired from active

engineering practice.

R. J. Bethune, m.e.i.c.

Mr. Bethune was born in Baddeck,

Nova Scotia, and graduated from Dal-

housie University in 1907 with the de-

gree of Bachelor of Engineering (civil).

During the next eight years Mr. Be-

thune was engaged in railroad construc-

tion. He started as an instrumentman

with the Transcontinental Railway in

New Brunswick, advancing quickly to

resident engineer on the Edmonton high

levei bridge, the Jasper Avenue subway
and other construction work in this area.

In May 1913 he was resident engineer

for the C.P.R., on the construction of

the Kootenay Central Railway in B.C.

Mr. Bethune returned to Nova Scotia

in 1915, being employed by the Nova

Scotia Provincial Roads Department in

various counties, as county road super-

intendent. In 1920 he became divisional

highway engineer and during the next

nine years held this position in various

divisions throughout the province.

From 1929 to 1931 Mr. Bethune re-

turned to railway engineering with the

Guysboro Railway in Nova Scotia, on lo-

cation and construction work. In 1932
and 1933 he was associated with a gyp-
sum company in Cape Breton.

Mr. Bethune returned to highway work
toward the close of 1933 as divisional

engineer with the provincial Depart-
ment of Highways. He resigned this po-
sition on his retirement.

A member of the Engineering Insti-

tute of Canada, he joined as a student

in 1910.

BRITISH COLUMBIA

Engineers in the News

W. H. Smith, assistant chief engineer of

B.C. Electric's engineering division for

the past nine years, has been appointed

assistant general manager of the com-

pany^ subsidiary firm, B.C. Engineering

Company Limited.

E. A. Sears, of the Packard Electric

Company Ltd. has recently been trans-

ferred from the head sales office in To-

ronto to their Vancouver office as sales

engineer. Mr. Sears graduated from the

University of New Brunswick in 1950

in electrical engineering. He was with

Hollinger Consolidated Gold Mines, Tim-

mns, Ont., and Spruce Falis Power and
Paper Company at Kapuskasing, before

joining Packard in 1954.

F. T. Brown, of Calgary has been
appointed chief engineer for the B.C.

highways department. Mr. Brown has

been chief estimator for Mannix Limited,

and was previously chief engineer with

Brown and Root Limited in Edmonton.
Other appointments he has held include:

—chief construction engineer at Goose

Bay for the federal department of trans-

port; construction and maintenance en-

gineer for Imperial Oil Limited at Mont-
treal; resident engineer for the Alumi-

num Company of Canada Ltd. at Arvida,

Que.; structural engineer in charge of

construction and contracts for the To-

ronto subway.

Geoffrey Leach recently entered into

the partnership of Carlberg, Jack-

son and Leach, architects and engineers,
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with offices at 774 Columbia St, New
Westminster. Mr. Leach, had been in

private practice and was previously em-
ployed with Marwell Constniction Co.

Ltd. which he joined after coming to

Canada from England in 1950.

E. D. Sutcliffe has been appointed

executive assistant to W. C. Mainwaring,
president of B.C. Power Corporation's

new subsidiary, Western Development
and Power Ltd. Prior to his appointment,
Mr. Sutcliffe was executive assistant to

the general manager of B.C. Electric's

transportation division.

F. B. Baker, of American Fabricators

Limited, was recently appointed vice-

president, engineering, and elected to the

board of directors.

J. C. Timmer of H. A. Simons Ltd. has
left for an extended vacation in Holland.
He will return to Vancouver next fali.

M. H. Campbell, has accepted the po-
sítion of municipal engineer for the cor-

poration of the district of Powell Biver.

Mr. Campbell was formerly with the en-

gineering department, city of Vancouver.

A. T. Wason, a 1951 civil engineering

graduate of the University British Colum-
bia has been appointed executive engi-

neer, Public Works Department, Barba-

dos, British West Indies, and is presently

concerned with the construction of a new
300-bed hospital. Mr. Wason had previ-

ously held the position of assistant en-

gineer in the same department.

C. G. Walley, formerly with Marwell
Construction Company is now general su-

perintendent for Barker Construction

Company, Limited and will be working
on the suspens ;on bridges for the gas

pipe line at Shelley, Quesnel and Savona.

M. H. French has accepted a posi-

tion with Canadian General Electric in

their Atomic Energy Division in Peter-

borough, Ont. Mr. French had been in

Vancouver for the past year with H. A.
Simons Limited.

P. A. Boving, who has been associated

with the agricultural engineering division

of the Swift Current, Sask., experimental
farm, recently acceoted a research po-
sition with the Califórnia Experimental
Station drainage department, Davis,

Calif.

B. C. Finerty of B. D. Bohna and
Company, Limited, has left for Fort St.

John, B.C. He will work for Marwell
Construction in connection with a plant

on the natural gas line.

R. E. Si^Ve. who is with Sprostons (Ja-

maica) Limited, has been transferred to

Kingston, Jamaica in the capacity of as-

sistant construction manager.

Ralph Sultan, 1956 mechanical grad-

uate of the University British Columbia

and past president of the EUS — has sent

word that he is now with Linde Air Prod-

ucts Company in their new products di-

vision at Toronto. He expects to spend

some time in the development labora-

tories in Tonawanda, New York and then

return to the Toronto area in sales.

H. H. Fickel is in Bevelstoke, B.C.

where he is resident engineer with the

Department of Highways.

J. A. Cowlin, on the engineering staff

of the Corporation of the District of

Saanich, is now assistant engineer.

B. R. MacFarlane, has accepted a po-

sition with C. D. Schultz and Co. Ltd.

He was previously with MacMillan and

Bloedel.

W. F. Miles, of the B. C. Electric was

appointed assistant chief engineer (op-

erations) division. Mr. Miles has been

with the B.C. Electric since 1946 and

until recently was acting supervisor, pro-

tection and communication engineering.

G. F. Green, formerly superintendent

of protection and communication engi-

neering, B.C. Electric, is now executive

assistant to the chief engineer.

E. G. Oldham, is now in México as

woods manager of the Tuxtepec Pulp

and Paper Co. Ltd. Mr. Oldham had
been with the B.C. Forest Service in

Victoria.

H. D. Currey, is now with the A .P.

Green Firebrick Company in Vancouver.

He had been with General Appraisal

Company until recently.

P. T. Christoffersen, of Bead, Read,

Jones and Christoffersen conducted

a seminar on "Model Analysis in Con-

crete" before the annual assembly of the

Royai Architectural Institute of Canada
at Banff this month.

G. A. van Exel has left the B.C. Tele-

phone Company to take up a new posi-

tion with B.C. Engineering.

E. G. Craigen has retired from the

position of electrical superintendent,

Powell River Co. Ltd., Powell River, B.C.

H. E. Harlos, has announced that he

has set up at 1398 West 73rd Ave., Van-
couver, B.C., as consulting engineer for

machine design. Mr. Harlos has been
with Canadian Ingersoll-Rand Company
and will continue to serve them on a

consulting basis.

F. H. Chapman, of the Anglo American
Corporation of South Africa, Northern

Rhodesia, passed through Vancouver re-

cently on a business trip, travelling in

Canada and the United States. Mr. Chap-
man was executive-secretary of the As-

sociation in 1949 and dropped into the

office to discuss the changing times.

A. C. Mullen, of the Powell River

Company, formerly project engineer bn

the number nine paper machine and fin-

ishing room is now assistant plant en-

gineer.

J. S. Goulding, also with the Powell

River Company has been appointed proj-

ect engineer, sulphite mill.

J. S. Ball, chief engineer of Shell Oil

Company of British Columbia Limited

has betn promoted to the position of

chief engineer of Shell Oil's refinery at

Montreal, taking up his new work in July.

H. D. Dawson, municipal engineer of

Saanich will retire at the end of this

year.

E. L. Bartlett, assistant plant engi-

neer, Columbia Cellulose Company.

Prince Rupert, B.C. has been promoted

to the position of mill engineer.

Allan Gall, recently joined Monarch

Forge and Machine Works, Portland.

Oregon, on leaving Letson and Burpee

Limited of Vancouver.

R. G. Harvey, highway engineer, Na-

naimo, has been appointed regional main-

tenance engineer for the department.

ONTÁRIO
Engineers in the News

Lieutenant Colonel William Alton of Ot-

tawa, has been given the new appoint-

ment of Technical Staff Officer, Grade

I, in the Army's directorate of electrical

and Communications development at

army headquarters in Ottawa. His earlier

appointment was with the directorate of

signals at the same headquarters.

D. E. Peatfield, of Montreal, has recently

accepted the position of civil engineer

for the newly formed project engineering

group of Noranda Mines Limited. The

first project of the group is the construc-

tion of a new tube mill for Noranda

Copper and Brass Limited, at its plant

in Montreal East.

J. A. Hansford, has been appointed sup-

ervising engineer on the Mid Canada

Line of Bell Telephone Company of Can-

ada, h°adquarters at Ft. McMurray, Alta.

Ronald C. Getty, is employed by B.

Perini and Sons (Canada) Ltd., and is

at present a project engineer for Can-

Met Explorations Ltd., at Uranium Mine.

near Blind Biver, Ont.

Joseph Dennis, of DuPont Company of

Canada Limited, has been transferred

from Kingston to the company's plant at

Maitland, Ont., where he is technical de-

velopment supervisor.

Robert E. Austin, field engineer for The

Denison Engineering Company,
^
Colum-

bus, Ohio, is now the company's direct

representative in Canada and is located

at 70 Leisure Lane, Richmond Hill, Ont.

Mr. Austin, who is a Toronto graduate

in mechanical engineering of 1944, joined

The Denison Engineerng Company in

1954 and replaces the previous Canadian

sales representatives for the company's

line of multipresses.

W. R. Cantelon, is at Arvida, Que., with

the Aluminum Company of Canada Lim-

ited. It is located at the company's ore

plant No. 1. Prior to this move Mr. Can-

telon was in Toronto and employed by

Dominion Tar and Chemical Company as

a project engineer.

W. M. Metcalfe, has been appointed

town engineer of Brockville, Ont. He is
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located in the Victoria Building, Brock-

rille. He graduated in civil engineering

from the University of Toronto in 1949

and previous to undertaking his new re-

sponsibilities with the Corporation of

Brockville, was on the engineering staff

of the City of Peterborough.

G. O. Saunders, vice-president in charge

of manufacturing, with the Canadian
Locomotive Company Limited, Kingston,

Ont, has been elected to the organiza-

tion's board of directors. A graduate in

mechanical engineering of Queen's Uni-

versity, Kingston, Mr. Saunders has been
with the Canadian Locomotive Company
since 1942 when he joined as assistant

plant engineer.

Roy J. Brown. Announcement has been
made of the appointment of Roy J.

Brown, as vice-president in charge
of engineering Moloney Electric Com-
pany of Canada Ltd., Toronto.

Mr. Brown took the test course of

Canadian Westinghouse Company Ltd.

He subsequently was on the staff of the

department of electrical engineering at

the University of Toronto and in 1941
was appointed an assistant professor. Dur-
ing the Second World War he was with
the Canadian General Electric Company
at its Davenport Works in Toronto. In
1944 he joined the Maloney Electric

Company as chief engineer.

Eric A. Brown, of Polyfiber Limited,

Renfrew, Ont., ahs been appointed vice-

president in charge of sales and engin-

eering.

Mr. Brown has been with Polyfiber

Limited since its folmation in 1950.

Bernard W. Wittig, is works manager of

B and W Precision Heat Treating Com-
pany, Kitchener, Ont.

Mr. Wittig graduated in metallurgy
from Queen's University in 1944 and has
been with the Morrow Screw & Nut
Company of Ingersoll. Ont., for some
time, latterly as metallurgical engineer.

S. A. M. Robertson has recently been
appointed sales manager for the central

district and the province of Ontário with
Canadian General Electric Company
Limited's motor and control department.
His office will be at 1350 Castkfield

Avenue, Toronto.

R. C. Satchell, has severed his employ-
ment with the Goodyear Tire and Rub-
ber Co. of Canada Ltd. and has joined

Hinde and Danch Paper Company of

Canada Ltd., 43 Hanna Ave., Toronto,

where he is material handling engineer.

John A. Howard, has retired from Frost

Steel and Wire Company Limited of

Hamilton, where he was works engineer.

Mr. Howard joined the company in 1918
and has been with it ever since.

W. Frank Sutherland. At the end of May
1956, W. Frank Sutherland, retired from
the Toronto Hydro-Electric System,
where he was director of industrial rela-

tions for the Commission, and is engaging
in private professional practice.

Mr. Sutherland entered his engineer-

ing carreer in 1913 with Toronto Hydro
and for a time was employed with the

MacLean-Hunter Publishing Company
on their technical trade papers as edi-

tor of "Power House", and with the De-
loro Smelting and Refining Company as

assistant chief engineer. He later returned

to Toronto Hydro as chief designing en-

gineer of the station construction depart-

ment. During the thirties he engaged in

economic research having to do with elec-

tricity supply and utilization, and in 1942
was assigned to industrial relations work
of the system.

Mr. Sutherland has been a member
of the Association since 1923 and for

many years has been active in the affairs

of the Association, particularly in respect

to remunsration of the salaried engineer.

Leonard H. Harper, of Defence Con-
struction ( 1951 ) Limited, has moved
from Algoma Uranium Mines at Algoma
Mills, Ont., to the RCAF Station at Up-
lands, Ont., where he is employed as

assistant project engineer.

E. A. Sears, of Package Electric Com-
pany Limited, has been transferred from
the company's Toronto office to the Van-
couver office, 709 Dunsmuir St., Van-
couver, B.C.

Gordon D. Campbell, has received the

degree of Doctor of Philosophy from Pur-

due University, at LaFayette, Indiana,

and is employed by the Canadian Good
Roads Association, Ottawa, Ont. In this

position he will act as Canadian observer

on the $12 million test road to bs con-

structed at Ottawa, Illinois; by the Amer-
ican Association of State Highway Of-

ficials and the Highways Research Board.

Mr. Campbell graduated in civil en-

gineering from the University of Mani-
toba in 1951 and the following year ob-

tained his Master's degree from Purdue
University. Prior to proceeding on his

doctorate work he was with the Trans-

Canada Highway Division of the Re-

sources and Development, Ottawa.

A. H. R. Smith, has been appointed a

professor of engineering on the staff of

the University of Califórnia, Los Angeles.

Prof. Smith is a graduate of the Uni-

versity of Toronto and following his

graduation spent several years in the

United States. From 1940 to 1942 he was
with the National Research Council,

spending much of this time in London,
Eng., as a scientific liaison officer. On
his return to Canada he became assoc-

iate professor of electronics in the en-

gineering faculty of Rutgers University

at New Brunswick, N.J. and in 1943
began private consulting work in Ottawa.

H. F. Pragnell, has recently been ap-

pointed project engineer with the Eddy
Match Company Limited, Pembroke, Ont.

Mr. Pragnell graduated from the Royai

Military College, Kingston, Ont., in 1942
and in 1949 obtained his degree in civil

engineering from McGill University.

Since graduation he has been employed
in construction and design work with the

Foundation Company of Canada Limit-

ed, in Montreal, and in Chalk River, Ont.

K. C. Cox, of Toronto, has been elected

to the board of directors of Dravo of

Canada Limited, 159 Bay St., Toronto.

Mr. Cox has been chief engineer of

Dravo of Canada Limited since 1953

and previously had served with the com-

pany at Pittsburgh, Pa., for more than

thirteen years in various capacities.

Mr. Cox graduated in civil engineering

from Iowa State University in 1937 and

two years later obtained his Master's de-

gree at Lehigh University.

ALBERTA

Officers for 1956

President of the Association of Profes-

sional Engineers of Alberta for the term

1956-57, is
J.

G. Dale, of Northwestern

Utilities Edmonton. Mr. Dale succeeds

T. D. Stanley of Calgary Power Limited.

The office of vice-president is held by

Dr. J. C. Sproule, Calgary.

Councillors whose terms expire in 1957

are E. H. Davis, Calgary, J. C. Neufeld,

Lethbridge, and L. Schofield, Edmonton.

Holding office for two years are E. K.

Cumming, Edmonton, K. F. Huff, Ed-

monton, Dr. D. R. Stanley, Edmonton,

and L. C. Stevens, Calgary.

Terms expiring in 1959 are those of

councillors J. W. Gregg Prof., of the Uni-

versity of Alberta, Edmonton, J. E. Poole,

Edmonton, K. W. Mitchell, Calgary, and

G. H. Sissons, of Medicine Hat, Alta.

Named Dominion Councillor was J. J.

Hanna, Calgary; E.I.C. councillor, P. M.

Sauder; and Faculty council represent-

ative, J.
G. Dale, who will hold the two

offices jointly.

Elected deputy registrar was L. Scho-

field of Edmonton while the office of

registrar was accorded J. F. McDougall,

of Edmonton.
A. E. McDonald is the 1956 choice of

the Association as executive-secretary.

NEW BRUNSWICK

Election of Officers

Members of the Association of Profes-

sional Engineers of New Brunswick, for

the session 1956-57 named D. R. Webb,
Saint John, as their president, replacing

D. J. Brewer, retiring from office. W. D.

G. Stratton of Moncton will serve the

Association in the capacity of vice-presi-

dent, while the duties of secretary-regis-

trar went to J. H. McKinney, resident of

Saint John.

Chosen councillors for the district of

Saint John were K. V. Cox, Lancaster,

and L. O. Cass, Saint John.

Frederiction district representatives as

councillors are R. E. Tweeddale, Bath-

urst, and C. E. Weyman, Fredericton.

F. K. Leighton and R. L. Parsons of

Moncton were elected to serve tiiat dis-

trict, while P. G. Robinson was the As-

sociation^ choice for Chatham district.
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OBITUARIES
The sympathy of the Institute is extended to the relatives

of those whose passing is recorded here.

Tom Percival Strickland, m.e.i.c, of

Melbourne, Austrália, died in March,
1955. He was a former chief engineer of

the Melbourne Tramways Board and one
as an S.E.C, commissioner.

Mr. Strickland was born in Sydney,
and on winning a science research

scholarship, carne to Canada for further

study at McGill University. There he
was awarded an M.Sc. degree in 1899.

Remaining in this country briefly, he
was known in connection with the Char-
lottetown Sewerage Construction and the

Dominion Iron and Steel Company. In

1902, once again in Austrália, Mr. Strick-

land practiced engineering with the New
South Wales Railways & Tramways. He
remained in this work until 1921.

In 1938, Mr. Strickland went into pri-

vate practice as a consultant, covering a

wide range of engineering fields. He
served in an honorary capacity on the

council for Scientific and Industrial Re-
search, and later, during the war, was a

member of the Board of Business Ad-
ministration.

He served as an S.E.C. Commissioner
for a four-year period extending through
the war years and into the post-war era

and was concerned with plans for more
extensive utilization of coal resources.

Mr. Strickland joined the Institute as

a Student Member in 1898, transferred

to Member in 1910, and was granted
Life Membership in 1942.

C. W. Boast, m.e.i.c, chief engineer
with the Spruce Falis Power and Paper
Company Limited, at Kapuskasing, Ont,
died May 23, 1956, at Sherbrooke, Que.

Mr. Boast was born at Richmond, Que.,
on December 25, 1893, and in 1917 at-

tained a B.Sc. degree in civil engineer-
ing. For the next few years, he was con-
cerned with varied civil and mechanical
engineering projects in Canada and the
United States, principally in design and
construction of industrial buildings, con-
crete storage and power dams and ma-
teriais handling equipment.

In 1921, first associated with the pulp
and paper industry, he joined Orbison
and Orbison, consultants of Wisconsin,
to work on projects for Kimberley-Clark
Corporation. In 1924 he joined the latter

organization, at Neenah Wis. Two years
later he was transferred to Spruce Falis

Power and Paper Company Limited, at

Kapuskasing, Ont. Appointed chief en-
gineer early in 1945, he had been plant

engineer for some time.

Mr. Boast was a member of the Board
of the Sensenbrenner Hospital, having

served in this capacity since 1929.

He was a member of the Association

of Professional Engineers of Ontário.

On the Council of the Institute during

1954 and 1955, Mr. Boast joined the

Institute as a student in 1917, trans-

ferred to Associate Member in 1922, and
in 1940 was named a Member.

Jerzy Stanislaw Korwin-Gosiewski,

m.e.i.c, former vice-president of Devoe
Electric Switch Company Limited of

Montreal, founder and first president of

the Association of Polish Engineers in

Canada, died on May 20, 1956, in Mont-

real.

Born in Poland, on October 5, 1886

he took a degree in mechanical and elec-

trical engineering at the University of

Mittweida, Saxony, Germany, in 1909.

His first work was the designing of

small power stations and electrical in-

stallations.

From 1909 to 1915 he gained exper-

ience with the Siemens - Schuckert

Werkes, a Warsaw firm, in the same

J. S. Korwin-Gosiewski, m.e.i.c.

type of work, having supervision over

most of the important power projects

built during that time in Poland.

Concerned with electrification and
modernization in the Donetz Basin, from

1915 to 1919, Mr. Korwin-Gosiewski was
technical manager of a coal mine.

Later, forming an alliance with a

French firm, represented in Warsaw, he
was for an additional eight years, en-

gaged in power instaUation work.

Joining the Swiss firm of Brown Boveri

Limited, in Warsaw, he was appointed

manager of two factories, and respons-

ible for the manufacture of electrical

machines and devices. Extensive tech-

nical studies marked this phase of his

career with Brown Boveri in Switzer-

land, Italy, Germany and France. He re-

mained with the firm until 1936.

In the brief years remaining before

World War II, he held the office of

president and general manager of the

Zaklady Elektro Co. in Upper Silesia.

Among those evacuated by the Polish

government to France in 1939, Mr. Kor-

win-Gosiewski worked there briefly until

at the fali of France. He was moved to

England, where in 1940 he became Ad-

viser to the Polish government exiled in

London.

In 1941, by that time located in Can-

ada, he was employed with the Alumi-

num Company of Canada, at Montreal,

in connection with the Shipshaw Devel-

opment Project. Other appointments held

within the next few years were those of

works expert and supervisory engineer

in the field of industrial engineering with

George S. May Company, in 1943; chief

industrial engineer with Fairchild Air-

craft Limited Longueuil, Que., in 1944,

and with H. V. Lea, consulting engineer

in Ottawa.

Finally joining Devoe Electric Switch

Company Limited, in Montreal, the firm

with which he was to remain until the

end of his career, he was in 1952 named
general manager of the organization. Ap-

pointed vice-president in 1954 he held

this position until illness forced him to

relinquish it.

A member of the Corporation of Pro-

fessional Engineers of Quebec and the

Association of Professional Engineers of

Ontário, he became a Member of the

Institute in 1945.

William L. Waters, m.e.i.c, retired con-

sulting engineer of Montreal and New
York, N.Y., died on March 13, 1956.

Born in London, Eng., on September

7, 1877, Mr. Waters obtained his engin-

eering training there. He attended Lon-

don University, graduating in mechan-

ical and civil engineering in 1898.

Embarking on his graduate career,

Mr. Waters' first appointment was with

the L. and S. Railway, London, Eng.,

from 1898 to 1901. At that time he
moved to the United States where he
gained employment with the National

Brake and Electric Company, Milwau-

kee, as chief engineer. This association

was of four years duration. In 1905 he

left this work to become a consulting

engineer with Westinghouse Air Brake,

Canadian Westinghouse and Westing-

house Electric Manufacturing companies,

at Pittsburgh.

However, in 1913, Mr. Waters entered

private practice as a consulting engineer,

which field he continued to serve
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throughout his career. He became known
as a partner in the firm of Bury and
Waters, consulting engineers of New
York and London, England, with Sir

George Bury, formerly a sénior vice-

president with the C.P.B.

Mr. Waters was a member of the

American Institute of Electrical Engi-

neers, the American Society of Mechan-
ical Engineers and the American Society

of Civil Engineers.

A Member of the Institute since 1918,

he was elected a Life Member in 1949.

James Thomson Turnbull, m.e.i.c, re-

tired district highway engineer for St.

John Country, N.B., died at Bed Head,
N.B., on June 20, 1956.

Bom in Paris, Ont., on April 22, 1884,

he began his career with a period of

railway service. Bodman and transitman

with the Canadian Pacific Bailway, he
took part in location and construction

revision, and the survey work done in

the early days around North Bay, Sud-
bury, Cap Bouge, Grand'Mere and other

eastern districts, and was for a time

attached to the old Canadian Northern
Bailway.

From 1914 to 1926 he gained exper-

ience in various fields. In private practice

with David B. Smith, surveyors and en-

gineers, St. John, N.B., he was later as-

sociated with the St. John Drydock Com-
pany and from 1920 to 1926 worked
with the City of St. John on a survey

concerning the sewerage system. He
also embarked on highway construction

engineering with the St. John firm of

G. G. Murdoch, workng on the Lancaster

highway.

Appointed district provincial highway
engineer in 1926, he continued to carry

on his work in this capacity until his

retirement in 1954, after twenry-eight

years of service.

Mr. Turnbull accepted a temporary
position as parish engineer with Simonds
Parish, on a part-time basis in 1955.

A great supporter of the sport of

curling, throughout his life, Mr. Turn-
bull was, as chairman of the building

committee, instrumental in the erection

of the Thistle Club curling rink in Port-

land Place, completed n 1947.

A charter member of the Association

of Professional Engineers of New Bruns-
wick, he was president of that body in

1939.

Mr. Turnbull joined the Institute in

1927 as an Associate Member, being
transferred to Member in 1940.

George Bromley, m.e.i.c, consulting en-

gineer in the firm of Kearns and Brom-
ley, of Montreal and Wolfville, N.S., died
on May 25, 1956.

Mr. Bromley, who was bom in Petro-
grad, Bussia, on March 1, 1916, received
his early schooling both at King's School,

Canterbury, Eng., and in rural Manitoba.
In 1932 he entered the University of

Manitoba, obtaining in 1936, a degree

in electrical engineering.

Between that date and the beginning
of his service with the B.C.N.V.B., in

1942, Mr. Bromley was associated with
the Canadian General Electric Company
test department at Peterborough, Ont.,

and Toronto, 1936 to 1938, the Alumi-
num Company of Canada, at Arvida,

Que., from 1938 to 1940, and the Cana-
dian Comstock Company, at Montreal
and Halifax.

After the war, in 1945, Mr. Bromley
joined A. D. Boss and Company, an
electrical construction firm in Montreal,

as a consulting engineer. The following

year saw the formation of the firm of

Kearns and Bromley, consulting engi-

neers, in Montreal. By 1949 a branch
office was in operation in Wolfville, N.S.,

where, for some time, Mr. Bromley had
been carrying on his work.
He joined the Institute as a Member

in 1946.

Lawrence Frederick Train, m.e.i.c,

former sales engineer with Canadian
Johns-Manville Company Limited in

Toronto, died in June, 1955.

A native of Orillia, Ont., Mr. Train
was bom there on June 19, 1916. He at-

tended the University of Toronto, grad-

uating with a B.A.Sc, in metallurgical

engineering in 1939.

With Canada Electric Casting Com-
pany Limited at Orillia, Ont., as a chem-
ist, during part of his student days, he
later joined the firm for a short time,

on graduation, working as a metallurgist

and sales engineer. In 1941 he was as-

sociated with John Bertram and Sons,

and Pratt Whitney of Canada, Dundas,
Ont., as a metallurgical engineer.

Named manager of the research de-

partment of Craig Bit Company, at North
Bay, Ont., that year, he remained with

the organization until 1948 when he be-

came superintendent of the Toronto firm

of Engineering Castings Limited.

In 1949, on joining the staff of Cana-
dian Johns-Manville company limited,

he was commodity manager, electrical

refractory products. Later, as sales en-

gineer in 1954 he held responsibility for

industrial products sales within the Sar-

nia, London and Windsor area of On-
tário.

Mr. Train became a member of the

Institute in 1954.

Paul S. Cheese, jr.e.i.c, a member of

the engineering staff of Molson's Brewery
Limited in Montreal, died on May 18,

1956, in that city, following an accident.

Mr. Cheese was bom in Montreal on
October 14, 1921. He received his edu-
cation at Westmount High School, Mont-
real, then served as a flying officer with
the Boyal Canadian Air Force during the

second World War. He later attended
McGill University, and in 1950 obtained
a B.Eng. degree in chemistry.

For the past six years Mr. Cheese had
been associated with Molson's Brewery
Limited and at the time of his death

held the position of assistant brewmaster

with the company.
He became a Student Member of the

Institute in 1948 and was transferred to

Júnior member in 1952.

Leonard Jasechko, jr.e.i.c, formerly

special projects manager with Bogers

Majestic Electronics Limited, Toronto,

died on April 20, 1956, in that city, fol-

lowing a lengthy illness.

Born in Poland on April 13, 1920,

and brought to Canada at an early age,

he had his schooling at Kelowna, B.C.,

and at Hepburn, Sask. He attended nor-

mal school and then became a student of

engineering at the University of Saskat-

chewan; in 1950 graduating with a

B.Eng. degree in electrical engineering.

Within a short time Mr. Jasechko

joined the staff of Bogers Majestic Elec-

tronics Limited, communication division,

and in 1952 served in that position which

he held when his untimely death

occurred.

Mr. Jasechko joined the Institute as a

Student in 1949. He was transferred to

the status of Júnior Member in 1952.

John J. Gorkoff, s.e.i.c, a University of

British Columbia student who had com-
pleted two years study toward a degree

in engineering, died in an accident on

July 13, 1955, at Nelson, B.C.

Born at Brilliant, B.C., on Jan. 16,

1933, Mr. Gorkoff attended school at

J. J. Gorkoff, s.e.i.c.

Blewett and Nelson, B.C., and then went
on to further education at the university.

Combining engineering studies with

an interest in diverse subjects, he was
known also for his philatelic endeavors,

and for his collection of material, in

English and Bussian, on a number of

topics.

Mr. Gorkoff joined the Institute in

1952.

THE ENGINEERING JOURNAL—AUGUST, 1956 1053



Minutes of the

70th Animal General Meeting

The seventieth annual general meet-

ing of The Engineering Institute of Can-
ada was convened in the Champlain
Room of the Sheraton-Mount Royai Ho-
tel, Montreal, on Wednesday, May 23,

1956, at ten thirty a.m. with President

R. E. Heartz in the chair.

The president presented two Commun-
ications, one a telegram extending best

wishes from the president and council of

The Royai Architectural Institute of Can-
ada, and an air mail letter from Coun-
cillor-Elect R. F. Legget, of Ottawa, ex-

pressing his regrets at being unable to

attend the meeting and conveying greet-

ings and best wishes from the Institu-

tions of Engineers in Austrália and índia

and from the Institution of Civil Engi-
neers of Great Britain.

The minutes of the sixty-ninth annual
general meeting, as published on pages
964 and 965 of the July 1955 Journal
were taken as read and approved.

Nominating Committee

The membership of the Nominating
Committee of the Institute for the year

1956 is as follows:

Chairman J. F. Harris, Toronto

Branch Representative

Amherst J. N. Ritchie

Belleville C. R. Whittemore
Border Cities C. G. R. Armstrong
Brockville J. S. Waddington
Calgary K. W. Mitchell
Cape Breton G. W. Ross
Cent. Br. Columbia R- L. Bigg
Comer Brook H. B. Cárter
Cornwall B. T. Yates

Eastern Townships Mareei Bourque
Edmonton N. J. Allison

Fredericton D. J. Brewer
Halifax A. R. Harrington
Hamilton N. A. Eager
Huronia B. C. Lamble
Kingston S. H. Rochester
Kitchener A. J. Girdwood
Kootenay W. K. Gwyer
Lakehead W. Donald MacKin-

non

Lethbridge E. A. Lawrence
London D. M. Jenkins
Lower

St. Lawrence Mareei Lanouette
Moncton G. E. Franklin

Montreal R. F. Shaw
Newfoundland G. E. Knight
Niagara Península C. G. Cline

Nipissing and
J. MillarUpper Ottawa

North Nova Scotia R. S. Morrow
North Eastern

Ontário CR. Mclntyre

Northern New
Brunswick

Ottawa
Peterborough

Port Hope
Prince Edward

Island

Quebec
Saguenay
Saint John
St. Maurice Valley

Sarnia

Saskatchewan
Sault Ste. Marie
Sudbury
Toronto

Vancouver
Vancouver Island

Winnipeg
Yukon

G. P. Milton

T. Foulkes

B. Ottewell

W. S. Raynor

Jean St. Jacques
O. Gislason

H. P. Lingley .

A. H. Watier

J. W. Graeb
Allan Tubby
R. A. Campbell
R. L. Snitch

C. D. Carruthers

W. O. Richmond
Jack Alton

T. E. Storey

H. L. Meuser

Honorary Memberships
The general secretary reported that

the following had been elected to hon-
orary membership in the Institute and
that certificates would be presented at

the annual banquet of the Institute on
May 25:

Clarence Ebenézer Davies, M.E., D.Eng.,
Secretary, American Society of Mech-
anical Engineers, New York, N.Y.

Albert R. Decary, M.B.E., D.Sc., former-
ly Superintending Engineer, Province
of Quebec, Department of Public
Works, Quebec, Que.

Francis William Gray, LL.D., formerly
Assistant General Manager, Dominion
Steel and Coal Corporation, Victoria,

B.C.

James Alexander McCrory, B.Sc.,

(Mech. ), D.Sc, Engineering Consul-
tant, Shawinigan Engineering Com-
pany, Montreal, Que.

Harold Wilson McKiel, B.Sc., LL.D.,
Vice-President, Mount Allison Univer-
sity, Sackville, N.B.

Awards of Medals and Prizes

The general secretary announced the
various awards of the Institute as fol-

lows stating that the formal presenta-
tion of these would be made at the an-
nual banquet on May 25th.

Julian C. Smith Medals—"For achieve-
ment in the development of Canada";
to Howard Kennedy, m.e.i.c., Consult-

ing engineer, Ottawa, Ont; and to Adri-
en Pouliot, m.e.i.c, dean of the Faculty
of Science, Lavai University, Quebec,
Que.
Duggan Medal and Prize—"For papers

dealing with the use of metais for struc-

tural or mechanical purposes"; to joint

authors Georges F. Weltcr, m.e.i.c,

professor, and Julien Dubuc, jr.e.i.c,

associate professor, Ecole Polytechnique,

and Thomas A. Monti, m.e.i.c, Consult-

ing engineer, Montreal, for their paper
"Fatigue Life of Steel I-Beams at Normal
and Sub-Zero Temperatures".
Leonard Medal—"For papers on min-

ing subjeets"; to Franc R. Joubin, Con-

sulting engineer, Toronto, Ont., for his

paper "Uranium Deposits of the Algoma
District".

Plummer Medal—"For papers on chem-
ical or metallurgical subjeets"; to Morris

Katz, m.e.i.c, consultant, atmospheric

pollution, Occupational Health Division,

Department of National Health and Wel-
fare, Ottawa, Ont., for his paper "The
Nature, Distribution and Dispersion of

Contaminants in the Urban Environ-

ment."

Ross Medal—"For papers on electrical

engineering subjeets"; to George William

Holbrook, m.e.i.c, head of the Depart-

ment of Electrical Engineering, Royai

Military College of Canada, Kingston.

Ont., for his paper "Design of a Wide
Audio Band".

John Galbraith Prize—"For the best pa-

per by a Júnior in the Province of On-
tário"; to Hendrik Jan Saaltink, jr.e.i.c,

engineer, hydraulic dept, H. G. Acres

and Company, Niagara Falis, Ont., for

his paper "In the Wake of Hurricane

Hazel".

Phelps Johnson Prize—"Fot the best

paper by an English Júnior in the Prov-

ince of Quebec"; to Roderick Roy Real,

jr.e.i.c, post-graduate student at McGill

University, Montreal, Que., for his paper

"Over the Hill and Line of Sight".

Report of Council, Report of Finance

Committee, Financial Statement and
Treasurers Report

Mr. Dunsmore, vice-president, and

chairman of the Finance Committee,

pointed out that the complete report and

financial statement were in the annual

report of Council, copies of which had

been distributed at this meeting.

These reports were complete in them-

selves but he pointed out that substan-

tial amounts had been put into reserves

during the year. These reserves have

been invested conservatively and the In-

stitute was in an excellent position.

On the motion of W. B. Pennock, sec-

onded by H. C. Bates, it was resolved

that the report of Council, the report of

the Finance Committee, the financial

statement and the treasurers report be
accepted and approved.

Reports of Committees
Speaking on the matter of committee

reports, the president stated that he
wanted to thank the members of every

committee for the splendid work they
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had done throughout the year. Some of

the most important work done by the

Institute was done through the com-
mittees, and Council was greatly indebt-

ed to them.

On the motion of R. E. Hayes, sec-

onded by T. Foulkes, it was resolved

that the reports of the following commit-
tees be taken as read and accepted: Ad-
missions, Board of Examiners, Life Mem-
bers' Committee, Professional Interests,

the Young Engineer, Employment Serv-

ice, Prairie Water Problems, Library Re-
port, Library and House, Papers, Publica-

tion, Legislation, Membership, Report of

Field Secretary, Ontário Division, Cana-
dian Chamber of Commerce and the Ca-
nadian Standards Association.

Branch Reports

On the motion of C. D. Carruthers,

seconded by Norman Ursel, it was re-

solved that the reports of the various

branches be taken as read and approved.

Committee on Confederation

At the presidentas request, Dr. I. R.

Tait, chairman of the In«titute's Com-
mittee on Confederation, presented a

summary of his report. He explained diat

the same report had been presented the

day previously to the meeting of Council
and to the branch officers conference,

and had been approved unanimously by
both groups.

Dr. Tait explained further that a copy
of the complete report had been sent
in advance of the meeting to every mem-
ber of Council so that he would be
familiar with it when it carne up for dis-

cussion at the annual meeting of the

Council.

Dr. Tait inquired as to whether or not
there were any questions from the audi-
ence. The president explained that be-
fore any final form of agreement would
be agreed upon it is likely theie would
be several changes and adjustments.

Mr. Johnston of the Saguenay Branch
inquired about branch fees. Dr. Tait
replied that that angle of the subject
would have to be given further study
before a fixed recommendation could be
made.

Mr. Paterson of Toronto, proposed that

the meeting should express an opinion
either for or against the report so that

Dr. Tait's committee would know wheie
they stood.

Mr. Ross of Sydney, stated that he
felt the meeting had full confidence in

the committee and in the Council of the

Institute. He thought excellent progress

had been made considering how diffi-

cult the issues were.

Mr. Paterson movcd that this annual
general meeting endorse the action taken

by Council with regard to confederation.

This was seconded by Mr. J. W. Mac-
donald of Halifax, and approved unani-

mously.

Election of Officers

The general secretary presented the

list of the newly elected officers of the

Institute as follows:

President

V. A. McKillop, London, Ont.

Vice-Presidents

H. R. Sills, Peterborough, Ont.

G. M. Dick, Sherbrooke, Que.

H. W. L. Doane, Halifax, N.S.

Councillors

Vancouver Branch
Edmonton Branch
Lethbridge Branch

Calgary Branch
Saskatchewan Br.

Winnipeg Branch

Sault Ste. Marie

Branch
North Eastern

Ontário

Huronia Branch
Hamilton Branch

Kitchener Branch
Niagara Península

Branch
Toronto Branch
Peterborough Br.

Ottawa Branch
Cornwall Branch
Montreal Branch

E. L. Hartley

H. L. Roblin

James M.
Campbell

W. A. Smith

J.
B. Mantle

R. T. Harland
D. C. Holgate

G. G. M. East-

wood
H. C. Bates

L. C. Sentance

Wm. R. Roberts

Paul E. Buss

W. M. Huggins
A. J. Bonney
R. F. Legget

John M. Hawkes
Roger Brais

C. E. Frost

H. A. Mullins

Quebec Branch C. H. Boisvert

Northern New
Brunswick Br. R. C. Eddy
Moncton Branch M. F. K. Leighton

North Nova Scotia D. J. MacNeil
Branch

Halifax Branch O. Nelson Mann
Cape Breton Br. J. R. Wallace

Sarnia Branch R. A. McGeachy

The president congratulated the newly

elected officers and wished them every

success in their arduous duties during

the coming year.

Dr. Ira P. Macnab took much pleas-

ure in expressing the thanks not only of

this meeting but" of ali the members of

the Institute ali over Canada for the

work which has been done by the pres-

ident, vice-presidents and councillors

during the past year. He had some
knowledge of the magnitude of the work
that had been accomplished and he

moved a hearty vote of thanks to Dr.

R. E. Heartz, the retiring president, to

the retiring vice-presidents and council-

lors and to ali other members of the

Institute for the work which had been
done. Dr. D. M. Stephens seconded the

motion which was carried unanimously.

Having some idea of the enormous
amount of work involved, particularly in

view of the tremendous growth of the

Institute in the past few years, Dr. H.

W. McKiel wished to add his own per-

sonal appreciation and thanks for the

contribution which the retiring Council

has made. He felt that he could speak

also for ali members of the Institute.

Dr. Heartz thanked them ali for their

kind remarks, not only personally but on

behalf of the retiring officers without

whose strong support it would have been

impossible for him to have carried on
with what had turned out to be a stren-

uous year. It had been a pleasure and an

honour to serve the Institute and he
hoped that those who carry on will have
the same enthusiastíc and loyal support

which he had had.

The meeting adjourned at eleven

forty-five a.m.

Presentation at
"What s the matter with old McGill!" The president calls on
the principal. Left to right: R. E. Jamieson, dean of engin-
eering, R. E. Heartz (president 1955-56), and Dr. Cyril F.
James, principal of McGill.

í Gill University
The Institute's prize was won this year by Robert L. Wright,
s.e.i.c, who is shown receiving it from the nast president
while Dean Jamieson (left) and John J. Cillman, s.e.i.c,

(right) Iook on.
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News of the Personal Activities

of Members of the Institute.

D. E. Blair, m.e.i.c. Retired recently as

Consulting engineer with Montreal Trans-

portation Commission is D. E. Blair, long-

time transit worker, and one-time presi-

dent and general manager of the Mont-
real Tramways.

Mr. Blair has worked a total of fifty-

three years with Montreal Street Railway,

Montreal Tramway Company and the

Montreal Transportation Commission.

A native of the province of Quebec,

he completed studies at McGill Univer-

sity and then spent six years in the Serv-

ice of the Quebec District Railway and
the Quebec Railway, Light, Heat and
Power Company.

In 1903 the Montreal Street Railway

named him assistant general superinten-

dent. Other appointments which followed

were those of superintendent of rolling

stock, general superintendent and gen-

eral manager.

In 1942, remaining as general man-
ager, he became vice-president of the

Montreal Tramways Company. Seven

years later, in 1949, he retired from these

positions but remained with Montreal

Tramways Company in a consulting ca-

pacity, when the Montreal tramways

Company property was acquired by the

Montreal Transportation Commission.

In the earlier days of the city's growth,

in 1928, Mr. Blair was active in the or-

ganization of and work of the Montreal

Metropolitan Planning Board.

A past president of the Canadian Rail-

way Club and the Canadian Transit As-

sociation, he holds life membership in

the Corportion of Professional Engineers

of Quebec, and the Engineering Insti-

D. E. Blair, m.e.i.c.

tute. Mr. Blair joined the Institute in

1904 as an Associate Member, in 1927

transferred to Member.

Charles E. Garnett, m.e.i.c, has been

re-elected to office as chairman of the

Board of Great Northern Gas Utilities

Limited, and Plains Western Gas Utili-

ties Limited. He is also president and
managing director of Gormans Limited

and the Edmonton Elevator Service Lim-

ited.

Mr. Garnett has been prominent in

activities of the Canadian Chamber of

Commerce in Alberta. He is a past-presi-

dent of the Association of Professional

Engineers of Alberta, a past-chairman of

the Edmonton Branch of the Engineering

Institute and a past vice-president of the

Canadian Institute of Mining and Metal-

lurgy.

R. F. Legget, m.e.i.c, director of the

Division of Building research of the Na-
tional Research Council of Canada, has

been named a Fellow of the Royai So-

ciety of Canada.

Mr. Legget graduated from the Uni-

versity of Liverpool in 1925 and in 1927
he received the degree of master of en-

gineering from the same institution.

He carne to Canada in 1929, and was
engaged in heavy construction engineer-

ing until 1936, when he joined tiie staff

of Queen's University. He went to the

University of Toronto in 1938, remaining

there as associate professor and consul-

tant on soil and foundation problems

until 1947. He was then invited by the

National Research Council to start the

R. F. Legget, m.e.i.c

new Division of Building Research, of

which he has been director since that

time.

Mr. Legget was elected an Honorary
Fellow of the Royai Architectural Insti-

tute of Canada in 1953 and is a Fellow
and Councillor of the Geological Society

of America. He is a member of the In-

stitution of Civil Engineers and the Amer-
ican Society of Civil Engineers.

J. M. M. LaForest, m.e.i.c, assistant

engineer recently retired from the Na-
tional Harbour Board, after forty-three

years' work at the Port of Montreal.

Shortly after graduation in civil en-

gineering from Queen's University in

1913, Mr. LaForest joined the Harbour
Commission of Montreal as an engineer's

assistant.

Assigned to the Department of Muni-
tions, Ottawa, during the first World
War, he was deputy inspector for the

manufacture of fuses and cartridges in

Canada. He also saw a term of duty as

J. M. M. LaForest, m.e.i.c.

liaison officer in London between the

British War Mission and the inspection

department of the Ministry of Munitions.

This duty kept him in London until after

the war.

Returning to Monreal in 1920 he im-

mediately took charge of the construction

of the cold storage warehouse at the

port, which was finished two years later.

In 1922 he became resident engineer,

taking part in the major development of

the waterfront. The appointment of assis-

tant was conferred in 1947.

Mr. LaForest's work at the Port of

Montreal brought him into contact with
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whafs going on here?

A new structure will soon be erected on this site . . .

and if you are the owner, you will have asked your architect

and contractor some searching questions before this stage

is reached; such questions as:

—

* Howfast can the building be completed ?

* Am I getting the greatest value for my investment?

* Can additions or changes in layout be made economically

and quickly ?

* Will it provide the utmost in permanence?

Steel offers the complete answer to these questions . . .

Plants ot: MONTREAL • OTTAWA • TORONTO • WINNIPEG • CALGARY • VANCOUVER
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various agencies such as the Shipping
Federation, tlie railways and navigation

companies, the City of Montreal, and ad-
joining munieipalities.

M. McMurray, m.e.i.c, previously sales

manager of Dominion Bridge Company
Limited's Ontário Division in Toronto,
has been given the head office appoint-

ment of assistant to the vice-president

and managing director.

Mr. McMurray is a metallurgical en-

gineering graduate of the University of

Toronto. At the beginning of his career,

a demonstrator in mining engineering,

he joined Dominion Bridge in 1940,

shortly after graduation, and spent the

next five years as a metallurgist and
chief inspector of munitions. Since then

he has held a number of positions in the

fields of engineering, production and
sales.

In 1954 Mr. McMurray received a

Master of Commerce degree in Business

Administration from the University of To-
ronto.

He is a member of the council of the

Engineering Institute and a past-chair-

man of the Toronto Branch.

H. F. Finnemore, m.e.i.c, chief elec-

trical engineer since 1945, with the Cana-
dian National Railways in Montreal, has

recently retired.

On recieving a bachelor of science de-

gree at the beginning of World War I,

he joined the Canadian Engineers.

Demobilized in 1918, he spent the

next five years with the Canadian Gov-
ernment Railways. It was in 1923 that

he went to the Canadian National Rail-

ways mechanical department in Mont-
real. He eventually became chief elec-

trical engineer.

Mr. Finnemore has been actively en-

gaged in the development of electric mo-
tive power and installations, and the in-

troduction of air-conditioning on the

Canadian National passenger euqipment.

He served the Engineering Institute

for several years on the Library and

House Committee, and was a member of

the Council from 1948 to 1950.

H. R. Finnemore, m.e.i.c.

M. McMurray, m.e.i.c.

Dominion Bridge Appointments

P. E. Savage, m.e.i.c, formerly erection

manager of Dominion Bridge Company
Limited's eastern division has received

the héad office appointment of assistant

to the vice-president and managing di-

rector.

Mr. Savage graduated from McGill
University in 1934, with a M.Eng. de-

gree in civil engineering. Awarded a

Strathcona Memorial Fellowship he also

carried out advance studies at Yale
University. He was employed with Do-
minion Bridge Company while still a stu-

dent, and in 1934 joined the structural

design department of the organization at

Lachine. Since then he has been associ-

ated mainly with the engineering and
erection departments.

Robert Chambers, m.e.i.c, for nineteen

years a member of the staff of Shawini-

gan Engineering Company Limited in

Montreal, has transferred his services to

the B.C. Engineering Company Limited

in Vancouver. His position is that of as-

sistant superintendent of construction.

Mr. Chambers was last year named
superintendent of power developments

in the construction division of the eastern

company. He has over the years done
extensive work in surveying and in the

design and construction of transmission

lines.

He is a University of Alberta gradu-

ate.

Dr. D. B. Steinman, m.e.i.c. The famous
Brooklyn Bridge, built in 1869-1883 by
Roebling in the days of "horse and
buggy" traffic and reconstructed 1950-

1953, by Dr. D. B. Steinman, with wider
roadways for modem highway traffic, has

been honoured by the American Insti-

tute of Steel Construction with a special

artistic bridge award as "A pre-eminent

example of the adaptability of the steel

bridge" to expanding traffic needs.

An international authority on design

and construction of long-span bridges,

Dr. Steinman has been identified with
300 bridges on five continents. He has

received international honours and dec-

orations from 12 countries.

P. E. Savage, m.e.i.c.

E. A. Ford, m.e.i.c.

E. A. Ford, m.e.i.c, whose name ap-

peared in a recent list of head office

appointments in the Dominion Bridge

Company Limited, at Lachine, Que., has

been named assistant to the vice-presi-

dent and managing director.

Mr. Ford has, since 1952, been en-

gaged as a contract engineer with the

Western Division of the firm in Winni-

peg.

Following a 1927 graduation from the

University of Manitoba, he joined Do-
minion Bridge as draughtsman. He has

spent most of his business life with the

company's western division, in manufac-

turing and sales.

W. C. Wilkinson, m.e.i.c, resident of

Austrália for the last five years, has ac-

cepted a position with the Amalgamated
Television Services Party Limited, in

Sydney, Austrália. He will undertake the

duties of sénior television engineer.

Mr. Wilkinson, who studied at the

University of New Brunswick gained a

degree in electrical engineering and then

spent more than ten years in the Com-
munications field in Canada. He held the

position of transmitter development en-

gineer with the Canadian Marconi Com-
pany in Montreal for four years. During

the war, he was with the National Re-

search Council in Ottawa as research en-
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Theres been a

Revolution in Rubber

Why Is POLYSAR Used
The World Over?

Why is Polysar specificd by manu-

facturers in every continent? Because
*there's been a revolution in rubber.

Now . . . with Polysar chemical rubbers

and the help of Polymer's research

technicians . . . manufacturers are

able to offer products with the superior

qualities needed to raeet today's exact-

ing requirements.

Whether rubber now enters into

your products or not , it will pay you

to inquire about the possibilities of

Polysar. You'll find— as have manu

facturers in40 countries—that Polysar
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products and enable you to create

new ones.

Polymer Corporation Limited—
makers of Polysar rubbers—has the

largest research and development

division in Canada. You are invited to

make full use of these facilities.

Irrite to our Sales and Technical

Service Division, Sarnia, Canada.

Here's Why POLYSAR Rubber
Is Used In Oil Seals

Manufacturers of oil seals and many other products

specify Polysar Krynac rubbers because they give

the best balance of good processibility,

low-temperature properties, oil resistance,

and physical properties. For different

product needs and applications,

Polysar Krynacs are available in

four oil-resistant types.

Polysar rubber has improved oil

seals— it can improve your

products, too.

POUMER
CORPORATION
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POLYSAR
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POLYMER CORPORATION LIMITED
Sarnia • Canada

Distributors in 28 Countries Around the World

THE ENGINEERING JOURNAL—AUGUST, 1956 1059



• PERSONALS

gineer. He was named vice-president and
chief engineer of the Wired Radio Com-
pany of Canada Limited, from which
company he resigned in 1946.

Mr. Wilkinson has also been associated

with the Department of Transport in Ot-

tawa, working in conjunction with the

Radio Interferences Section. He was with
the Snowy Mountain Hydro Electric Au-
thority in Austrália in 1950.

L. Pallas, m.e.i.c, now residing in Ber-

muda, is resident engineer of Castle Har-
bour Hotel, Bermuda, B.W.l.

In 1953 he was general superinten-

dent of the North York and York Incin-

erator in Toronto.

He is a member of the Institution of

Electrical Engineers of Britain.

A. J. Nowakowski, m.e.i.c, has been at

work for some time in the experimental

department of Canadair Limited, Mont-
real. He was formerly associated with

the Dominion Engineering Works Lim-
ited, at Lachine, Que.

Mr. Nowakowski is from the Polish

University College of London, Eng.,

class of 1950.

John Bathurst, m.e.i.c, a University of

London, Eng., graduate, class of 1947

who has been living in Victoria, B.C.

for some time, has left his position with
the Department of Public Works, Prov-

ince of British Columbia. He has joined

the federal Department of Transport in

that city.

K. C. Martin, m.e.i.c, has joined the

staff of the Canadian British Aluminum
Company Limited at Baie Comeau, Que.,

where his position will be that of di-

visional engineer.

A McGill University graduate, class of

1950, he was formerly associated with
the Department of Public Works of Can-
ada in Charlottetown, P.E.I.

W. A. Marshall, m.e.i.c, has been elect-

ed a director of Canada Iron Foundries,
Limited. Mr. Marshall is president of Do-
minion Structural Steel Limited.
A graduate of Queen's University class

of 1937, in civil engineering, he was with
the Dominion Structural Steel Limited
at an early date, employed as designing
and detailing engineer and estimator.

Apart from five years service with the

W. A. Marshall, m.e.i.c.

R.C.E.M.E., during World War II, he
has been continually associated with the

company.

A. B. Yates, m.e.i.c, was elected chair-

man of the Yukon Branch of the Insti-

tute for the year 1956-57.

i
A. B. Yates, m.e.i.c.

READ STANDARD
CORPORATION

Heavy duty
Axial Flow Positive Displacement

Vocuum Pumps (wet or dry service)

Blowers, Gos Boosters

For direct connecting at standard motor speeds.

Lower H.P. requirements Volumes, Pressures and

Vacuum to meet ali your requirements.

For information write

IflURlE XJflttB
ENGINEERS

637 Craig Sr. West 30 Grosvenor Street,

Montreal, Que. Toronto, Ont.
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Mr. Yates, whose home is England,
first went to the North West Territories

in 1950, as a regular officer of the

Royai Engineers, British Army, on ex-

change to the Canadian Army. He was
posted as assistant highway superinten-

dent, Whitehorse.

In 1953 he obtained a discharge from
the service and took up residence in the

Yukon as a technical officer, works de-

partment, with H.Q., N.W.H.S., at White-
horse.

With the Royai Engineers from 1942

to 1953 he saw extensive war service,

then later enrolled in engineering stu-

dies at London University. In 1950 he
received a B.Sc. degree.

Frank A. Ross, m.e.i.c, has accepted a

position as assistant to the manager,

power equipment sales department, with

the Amalgamated Electric Corporation

Limited, in Toronto.

Former professional associations held

in Canada by Mr. Ross include those

with BepCo Canada Limited, in Mont-

real, where he was assistant chief estima-

tor, and with the British Elecrical Com-
pany of Canada Limited, also in that city.

J. C. Dale, m.e.i.c, has been elected

president of the Association of Profes-

sional Engineers of Alberta.

Mr. Dale, a native of British Colum-
bia, received his engineering degree from
the University of Alberta in 1934. He
immediately joined North-western Utili-

ties Limited and has remained with the

firm to the present time. Among his vari-

ous appointments with the firm are those

of combustion engineer in 1946, and utili-

zation engineer and chief salesman, the
following year. In 1953 he was named
to his present position of manager of sales

and service.

Mr. Dale first joined the Association

of Professional Engineers of Alberta in

1941. Two years later he was named
registrar and served the organization in

this capacity until 1947. The following

year he was chosen as Councillor which
office he filled for four consecutive

years. In 1952 he became the Associa-

tion representative at the Faculty of En-
gineering Council, University of Alberta,

and continues as such. Previous to his

J. G. Dale, m.e.i.c.

election as president this spring, he was
the 1955 choice as vice-president.

Stuart S. Lefeaux, m.e.i.c, was elected

chairman of the Vancouver branch of

S. S. Lefeaux, m.e.i.c.

the Institute for the term 1956-57.

Born at Victoria, B.C., he attended

at the source of HAULAGE EFFICIENCY
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Through a quarter of a century,

thousands of narrow-gauge diesel

locos have left these Lincoln

Works for heavy haulage duties

in ali parts of the world.

The production experience of

pioneers . . . advanced design . .

.
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of Ruston diesel locos in every
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5—7 tons (41 h.p.)
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HAULAGE FOR NAKED-FLAME AND GASSY MINES

Switching Locos for ali Main Line Gauges

RUSTON & HORNSBY LTD., LINCOLN • ENGLAND
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CANADIAN DISTRIBUTORS
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South Burnaby High School in Vancou-
ver, and went on to the University of

British Columbia where he graduated
with a B.A.Sc, in civil engineering in

1945.

A short career with the Royai Cana-
dian Engineers followed. Prior to this

Mr. Lefeaux had spent his summers with
the Department of National Defence on
airport construction in British Columbia.
He joined the Board of Park Commis-

sioners, Vancouver, in October 1945 as

assistant superintendent of parks and has

continued in this work to the present

time. He has, since then been named
deputy superintendent and engineer.

Mr. Lefeaux is a Fellow in the Amer-
ican Society of Park Executives and a

member of the Association of Profession-

al Engineers of British Columbia.
With the Vancouver Branch of the In-

stitute he was for two years Branch News
Editor and also served as Secretary to

the organization for two years.

E. W. R. Butler, m.e.i.c. The appoint-

ment of vice-president of the Bailey

Meter Company, Montreal has gone to

E. W. R. Butler, formerly assistant man-
ager with the firm.

E. W. R. Butler, m.e.i.c.

Mr. Butler joined the organization in

1924, shortly after graduating from Mc-
Gill University, and held the position of
manager of the firm's Winnipeg office

from 1928 to 1952.

A. L. Stewart, m.e.i.c, has been named
president of the Bailey Meter Company
Limited in Montreal following recent

elections within the company.

A. L. Stewart, m.e.i.c.

With the firm since 1921, Mr. Stewart
has held the position of vice-president

and manager since 1928.

He is a graduate of the University of

Toronto and a member of the Corpora-

tion of Professional Engineers of Quebec.

Lt.-Col. W. Alton, m.e.i.c, who has

spent five years with the Directorate of

Signals, Army Headquarters, Ottawa, was

Pointing the way to high-level fíltration

Filtration in depth by the use of felt fabric elements, cleanable

elements where necessary, long life and foolproof operation

—

these are some of the reasons why VOKES filters have been so

successful in combating the menace of harmful abrasive particles in

fuel, lubricating oil and air.

PIONEERS OF SCIENTIFIC FILTRATION

VOKES (CANADA) LTD. 3801 DUNDAS STREET WEST, TORONTO. Tel. ROGER 2-7569. A Subsidiary of the World Wide VOKES Organisation

V233
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recently appointed technical staff officer,

grade I (TSOI) in the Army's Directo-

rate of Electrical and Communications
development, D.E. and CD.
He is a graduate of Queens Univers-

ity, Kingston.

P. L. Strigner, m.e.i.c, holds the posi-

tion of assistant research officer with the

National Research Council, Ottawa.
Last year Mr. Strigner was refinery

chemist widi Trinidad Leaseholds (Can-

ada) Limited, at Port Credit, Ont.

He is a 1949 graduate of Queen's Uni-

versity.

Milton MacRitchie Uloth, m.e.i.c, has

been elected chairman of the Peter-

borough Branch of the Institute.

Originally from Nova Scotia he was
bom in New Harbour and had his school-

ing there and at St. Mary's College, Hali-

fax. Proceeding on to the Nova Scotia

Technical College he was in 1942
awarded a B.Eng. in electrical engineer-

ing.

Immediately joining the Canadian
General Electric Company in Peter-

borough, Ont., he attended the test

course. Afer a year in design engineering

he saw service with the Directorate of

Electrical Engineering, R.C.N.V.R.
He returned to design engineering at

M. M. Uloth, m.e.i.c.

the end of the war, and held several

engineering assignments in Peterborough
and Quebec City. Mr. Uloth is super-

vising engineer in the motor and gen-

erator division of Canadian General Elec-

tric Company, Peterborough.

C. S. Phelps, m.e.i.c, of Sarnia, Ont.,

is chairman of that Branch of the Insti-

tute for the term 1956-57.

Bom in Sarnia, educated there and-<

C. S. Phelps, m.e.i.c.

at the University of Toronto, he obtained

a Bachelor of Science degree in 1934.

Following graduation he joined the

Canadian General Electric Company
Limited on a students test course and
served the company in various head of-

fice divisions until 1942. At that time

he became associated with the Cana-
dian Kellog Company Limited on con-

struction of the Polymer Corporation

Limited.

. . . a bank to assist in the financing problems

of new or existing industries in Canada

OFFICES AT

HALIFAX-65 Spring Garden Rd. TORONTO-85 Richmond St. W. CALGARY-513 Eighth Ave. W.

MONTREAL-901 Victoria Sq. WINNIPEG-195 Portage Ave. E. VANCOUVER-475 Howe St.
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watering pump and 600 HP
motor.
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and speedy delivery.
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He was for some time assistant elec-

trical engineer at the steam and power
plant, and was later promoted to elec-

trical engineer of the Polymer plant.

In 1949 Mr. Phelps joined the Sarnia

Hydro Electric System as assistant man-
ager. His present appointment as man-
ager dates to 1952.

A. M. H. Norris, m.e.i.c, is service

contract engineer with the Central Mort-
gage and Housing Corporation, Camp
Gagetown Project at Oromocto, N.B.

A native of London, England, and
former student of the London Polytech-

nic class of 1949, he carne to Canada
in 1953, and was for a time engaged as

sénior engineer with Jaques Price, Con-

sulting civil engineer, in Windsor, N.S.

He also held a position with Central

Mortgage and Housing Corporation in

Fredericton, N.B.

Ralph M. Ferguson, m.e.i.c, latterly

of Trail, B.C., where he was employed
in the design office of the Consolidated

Mining and Smelting Company, is now
in Lethbridge, Alta. He is associated with
the firm of Meech, Mitchell, Robins and
Associates, architects and engineers and
is engaged in structural engineering.

Mr. Ferguson was also known in Cal-

gary where he was on the staff of Do-
minion Bridge in 1955.

He is a graduate of the University of

Alberta, class of 1946.

S. A. Milner, jr.e.i.c, has left the

Inland Natural Gas Company Limited

in British Columbia to take on the duties

of executive vice-president of the Cana-

dian Chieftain Petroleums Limited in

Edmonton.
Mr. Milner, a graduate of the Univers-

ity of Alberta, class of 1951, was with

Perforating Guns of Canada, shortly

after receiving his degree. He was with

the Inland Natural Gas Company in

Vancouver in 1953, and later became
construction field superintendent with

the organization.

James Anderson Aitken, jr.e.i.c, has

been taken on the staff of the National

Steel Car Corporation Limited at Ham-
ilton, Ont.

He is a graduate of the University

of Manitoba, class of 1950, in mechan-
ical engineering.

Mr. Aitken is known in Montreal where
he was associated with Combustion En-
gineering Corporation Limted, which
firm he joined in 1951.

John Kurelek, jr.e.i.c, is employed with

Standard Tube and T. I. Limited, Wood-
stock, Ont.

He is a graduate of the University of

Manitoba, class of 1951, and has been
associated with the Northern Engineering

and Supply Company Limited in Fort

William, Ont., at an earlier date.

Roland Collins* jr.e.i.c has accepted

employment as construction engineer

with Canadian Petrofina Limited in

Montreal.

He has been associated with the De-
fence Research Board at Valcartier, Que.,

in 1952, in the year following his grad-

uation from Lavai University in chemical

engineering, and later, in 1953 was de-

sign engineer with the Board in Carde,

Que.

W. W. Serrick, jr.e.i.c, a 1952 gradu-

ate of McGill University in civil engi-

neering, has taken on the duties if Pub-
lic Health engineer with the Province

of Newfoundland, at St. John's, Nfld.

Mr. Serrick was previously employed
with the Water and Sewerage Corpora-

tion of Greater Comer Brook, at Corner

Brook, Nfld.

G. W. Easter, jr.e.i.c, has moved from
Shawinigan Falis, Que., to North Bay,

Here's how ATLAS CENTRIFUGAL PUMPS
with separate liquid end

SAVE YOU MONEY .

Two bali bearings,

located in support head,

are unaffected by the

liquid being pumped,

and are correctly spaced

farther apart than the

length of overhang from

inner bearing to impel-

ler. This makes ATLAS
double bearing pumps

as reliable as horizon-

tally split casing pumps.

The liquid end (volute casing, impeller and stuff-

ing box head) on ATLAS Two Ball Bearing

Type Centrifugal Pumps is separate, and bolted

to the rigid support head or power end. Thus, for

Engin]

WRITE FOR FOLDER GIV-

ING COMPLETE PER-

FORMANCE TABLES FOR
BOTH MOTOR AND BELT-

DRIVEN ATLAS PUMPS.

pumping corrosive liquids, special alloys are

required in the liquid end parts only. The sup-

port head can be of cast iron construction, saving

money on first cost and repairs.

Engineering and Machine
Company Limited
16 Eastern Ave., Toronto, Ontário
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f. P. D. introduces

the FIRST non-arcing 115 KV
COMMERCIAL INTERRUPTER SWITCH

—using air as its

So low in cos/ compareci to alternate

equipment, this new addition to the

LODBREK line provides an extremely

simple and economical method of

making power distribution systems

more flexible. Switching loads— not

only in case of emergencies— but for

periodic routine servicing and testing

of associated gear as well— is now
practicable with this new switch.

LODBREK is the fírst quick make, quick

break commercial 1 15 KV switch that

is capable of safely interrupting

Charging, Magnetizing or Load cur-

rents without using oil or gas or any
other cumbersome are quenching
media. An extremely simple by-pass

are quenching chamber, using air as

the dielectric, through a series of

contaets, handles the job.

Plan to increase the dependability

and flexibility of your power systems

for very little cost. Cali EPD today
about this new 115 KV Lodbrek
switch— the first of its kind in Canada

!

We will gladly help install them and
make recommendations for their most

effective use.

CANADA'S LARGEST

MANUFACTUREI! OF DISCONNECTING SWITCHES

EPD EASTERN POWER DEVICES LIMITED/
TORONTO • HEAD OFFICE 29 WABASH AVENUE - MONTREAL • 620 CATHCART ST. ROOM 1021

VANCOUVER • WESTERN CANADA BLDG. 416 WEST PENDER ST.

SPECIALISTS IN
SWITCHGEAR v

5611R
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Ont. He has joined Du Pont Company
of Canada Limited in works concerned

with the production of commercial ex-

plosives. His position is that of process

control and development supervisor.

Mr. Easter was formerly with Cana-

dian Industries Limited. He is a graduate

of the Universitv of Toronto, elass of

1949.

J. Raymond Roy, jr.e.i.c, who was ap-

pointed assistant Trade Commissioner,
Department of Trade and Commerce, Ot-
tawa, in October 1955, he received a

posting to Brussels where he will serve

as assistant commercial secretary with
the Department's Foreign Trade Serv-

ice.

A graduate of the University of New
Brunswick in electrical engineering, class

of 1952, Mr. Roy has since then, as win-
ner of a Rhodes scholarship, been en-

gaged in studies at Oxford University.

In 1955 he was awarded a B.A. degree
in the Honour School of Philosophy, Poli-

tics and Economics.

Before leaving Canada for his posi-

tion abroad, Mr. Roy carried out an in-

J. R. Roy, jr.e.i.c.

tensive three month cross-Canada tour of

industry.

J. M. Watson, jr.e.i.c, has been ap-

pointed sales representative for the Mont-

real office of the Permutit Company of

Canada Ltd. Mr. Watson is a graduate

of McGill University where he received

his degree in chemical engineering. After

J. M. Watson, jr.e.i.c.

graduation in 1950 he joined the Permu-

tit Company, working out of their Mont-

real office in an assistant capacity.

He is a member of the Corporation

of Professional Engineers of the Province

of Quebec.

Jean C. Gameau, jr.e.i.c, with A. Janin

Company Limited in Montreal in 1955,

BOWSEfe
Engineers and manufacturers to general indus-

try of Liquid Control Systems for 70 years.

No. 842

DEHYDRATOR
Specialist Designers and

Fabricators of Fuel and
Lube Oil Installation for

AIRPORTS

RAIL, BUS and

TRUCK TERMINALS

PIPE LINE and

BULK TERMINALS

SERVICE STATIONS

GARAGES

Removes 99.99% to

100% Water (Free or

in Emulsion) FROM
GASOLINE, JET and

OTHER LIGHT VIS-

COSITY FUEL OILS.

DEHYDRATION

FILTRATION

METERING

PROPORTIONING

BLENDING

DISPENSING

Warch for our announce- __ _ i»»MM^k mM m *t O" Dehydraror and Condi-
ment on the revolutionary FlL" I HERfvl^r " W *VC tioner for ali lube oil types
new and viscosities.

DOES NOT REMOVE INHIBITORS AND ADDITIVES FROM THE OIL IT PROCESSES

IJjoua inqiáhisLÂ ate bwiisud

S. F. BOWSER COMPANY LIMITED
HAMILTON, ONTÁRIO

BRANCHES — MONTREAL — OTTAWA — TORONTO — WINNIPEG — REGINA — CALGARY — VANCOUVER
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QUEBEC

TORONTO
January first, 1957, the

St. Lawrence Cement
Company'$ new plant

ai Clarkson, near To-

ronto, wilf start pro-

4uction.

Annual Portland Ce-
ment output of tKe

new plant wilf be
12,000,000 bags, for a
total of 18,000,000

bags when tallled with

the Quebec piant's

output.

ST. LAWRENCE
CEMENT CO.

CLARKSON, TORONTO

H HEAD OFFICE: Villeneuve, Quebec, Tel: Montcalm 3-7831
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now serves the company in Kenogami,
Que., where a hydro-power development
is underway for Price Brothers.

Mr. Garneau's professional experience

has included work with the Quebec De-
partment of Roads, and with the firm

of A. Jolill Company Limited, in Mont-
real.

He is a McGill University graduate,

class of 1953.

C. Rex Burke, jr.ej.c, a 1953 gradu-

ate of the Nova Scota Technical Col-

lege is working with Defence Construc-
tion (1951) Ltd., as zone engineer at

Camp Gagetown, N.B.

He was formerly with the civil service

at H.M.C. Dockyard, Halifax, N.S., em-
ployed as a civil engineer.

David A. Foster, jr.e.i.c, has been
transferred by the Canadian National

Railways from Norwood, Man., to Monc-
ton, N.B., where he will fill the position

of mechanical engineer for the Atlantic

Region. He is a 1951 graduate of the

University of British Columbia.

L. H. Harper, jr.e.i.c, in 1955 associ-

ated with the Algoma Uranium Mines, at

Algoma Mills, Ont, has accepted the po-

sition of assistant project engineer with

Defence Construction ( 1951 ) Limited at

the R.C.A.F. Station, Uplands, Ont.

He is a Queen's University graduate

in civil engineering, class of 1951. Shortly

after obtaining his degree he was associ-

ated with Gore and Storrie, consultng

engineers, in Toronto.

D. W. Murray, jr.e.i.c, works in the

capacity of design engineer with the

Montreal Engineering Company Limit-

ed, Montreal. He has recently been lo-

cated in Edmonton.
Winner of a fellowship for study

abroad, he gained an M.S. degree in

civil engineering at the University of

London, Eng. in 1954.

Mr. Murray obtained his first degree

in engineering from the University of

Alberta, class of 1952.

L. H. Fransen, jr.e.i.c, who graduated

with the class of 1952 in civil engineer-

ing from the University of British Co-
lumbia, is at work in the North West
Territories. He holds the responsibility of

assistant branch superintendent of main-
tenance at Con Mine in that locality.

J. B. Woods, jr.e.i.c, is with Canada
Iron Foundries Limited at Oakville, Ont.

Formerly at Lynden, Ont., he was also

known in engineering circles in Hamil-
ton, Ont. in 1953, where he was em-

ployed as a sales engineer with Gartshore,

Thomson Pipe and Foundry Company.
A civil engineering graduate from

Queen's University, he obtained his de-

gree in 1951.

W. E. Boresky, jr.e.i.c, has joined

the staff of Swan, Wooster and Part-

ners in Vancouver. He was formerly

structural draftsman with H. A. Simons
Limited in that city, and earlier was
júnior engineer with the Int. Pacific Sal-

mon Fisheries in New Westminster.

He is a 1953 graduate of the Uni-

versity of British Columbia in civil en-

gineering.

A. M. Ibrahim, jr.e.i.c, a 1953 gradu-

ate of the University of Alberta, em-
ployed with the Department of High-
ways in Picture Butte, Medicine Hat and
Edmonton in 1955, has been transferred

to the town of Olds, Alta.

Colin B. Fairn, jr.e.i.c, formerly at

Port Hastings, N.S., in connection with

his work as engineer on the Strait of

Canso lock, has accepted a position with

Pentagon Construction Company Limited

a Iroquois, Ont. He will be project en-

gineer on the lock and canal.

Mr. Fairn is a Nova Scotia Technical

College graduate of 1952.

William Bobbie, jr.e.i.c Resigned re-

cently from his position as plant engi-

prevent
BACKWATER

with

BACKWATER VALVES

Storms, heavy rains and snow fill sewers to over-
flowing. Unless buildings are properly protected,
rains and floods fill basements with mud and debris
carried in by backwater from sewers. Since most
insurance policies do not cover this type of damage
it is important to specify Josam Backwater Valves
to prevent loss and inconvenience in nomes and
buildings of ali types. They cost so little in compari-
son with the security they provide.

Write for folder on Backwater Protection

JOSAM CANADA LIMITED
General Offices and Manufacturing Division

Dept. I, 130 Bermondsey Road, Toronto 16, Ontário

Representatives:

Halifax • St. John • Montreal • Ottawa o Toronto

• Hamilton • London • Windsor • North Bay •
Port Arthur • Winnipeg

Edrfionton

• Regina • Calgary •
» Vancouver

SPUN
ROCK
WOOL
For over 20 years,

Canadas
TOP INSULATION
A non-corrosive fibre designed for industrial

use, and made from natural rock melted in

electric furnaces.

Write for our new Technical Bulletm
for complete information.

SPUN ROCK WOOL INSULATION

Canadas first rock wool

SPUN ROCK WOOLS REG'D

LIMITED
THOROLD

Represented by

ONTÁRIO
Asbestos Limited,
Atlas Asbestos Co. Ltd.

Toronto and Montreal — and
Refractories Engineering
and Supplies Ltd.

Hamilton.
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Engineers, Draftsmen, Blueprinters report

8 big savings with

Kodagraph

Autopositive Paper

intermediates

^evolutionary Kodagraph Autopositive Paper, which

produces positive photographic intermediates without

a negative step or dark room handling, brings these

savings to drafting rooms large and small.

1. Protects original drawings. Low-cost Autopositive Paper

intermediates are used instead of valuable originais in print-

making, reference, mailing, and making revisions.

2. Reclaims drawings which are old, worn, or soiled. Repro-

ducing them on Autopositive Paper cleans up backgrounds,

strengthens line detail . . . eliminates redrafting.

3. Improves legibility of prints. Blueprints or direct-process

prints made from Autopositive Paper intermediates are

consistently easier to read than prints made from original

drawings.

4. Reproduces "unprintable" originais. When extra copies

are needed of blueprints, drawings on opaque stock, two-

sided originais, and other "unprintables," just reproduce

them on Autopositive Paper and ijou have your printmaking

masters.

5. Speeds revisions of drawings. A popular short cut is to

cut out or eradicate detail on an Autopositive Paper inter-

mediate . . . and then add the new detail to this print or one

made from it.

6. Eliminates redrafting standard component designs. From
a file of standard component designs made on Kodagraph
Autopositive Film, select the ones needed and attach to

drawing form with translucent tape. Then reproduce on
Autopositive Paper, add new detail and the job is done.

7. Simplifies print distribution. Instead of shipping bundles

of production prints, send Autopositive Paper intermediates.

Mailing costs are saved. Required number of prints can be

made at other end. No overstocking this way . . . or running

short of prints.

8. Provides photo-lasting copies. Autopositive Paper inter-

mediates, with dense black photographic lines on a trans-

lucent white paper base, will not turn yellow or become
brittle in the files; will produce sharp, legible prints when-
ever needed.

Kodagraph
Reproduction Materials

"The big NEW PLUS in engineering drawing reproduction"

Kodagraph Autopositive Paper

Extra Thin for high-quality
photographic intermediates at

lowest cost.

Kodagraph Autopositive Film for

very fast printing intermediates

of highest quality.

Kodagraph Autopositive Paper

Translucent for faster printing,

more durable easier-to-revise in-

termediates.

Kodagraph Contact Paper Trans-

lucent for fast-printing durable,

very high-quality intermediates.

Kodagraph Repro-Negative
Paper for black-line intermedi-

ates from negative-type origi-

nais.

CANADIAN KODAK CO., LIMITED, Toronto 9, Ontário

P/ease send me more informaiion on Kodagraph

Reproduction Materiais.

NAME
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neer with Dunlop Canada Limited in

Whitby Ont. He has accepted an ap-

pointment as industrial engineer with B.

F. Goodrich Canada Limited, at Kitche-

ner, Ont.

Mr. Bobbie, a University of Toronto

graduate, was at one time associated with

Plibrico Jointless Firebrick Limited, at

New Toronto and with the Goodyear

Tire and Rubber Company of Canada
Limited, at that address also.

W. E. Currie, jr.e.i.c, has been trans-

ferred by the DuPont Company of Can-

ada from the Kingston works to Montreal.

In his new appointment he holds the

position of equipment buyer in the pur-

chasing and traffic department.

He is a mechanical engineering gradu-

ate of Queen's University, class of 1952.

B. J. Ferries, s.e.i.c, a University of

Manitoba graduate in mechanical engi-

neering, class of 1955, joined the staff

of the Amalgamated Electric Corpora-

tion Limited, in Winnipeg early in 1956.

D. E. Eby, s.e.i.c, who was among the

electrical engineering graduates of the

University of Manitoba, class of 1955,

has gained employment in Toronto. He
is a júnior engineer-in-training with the

Ontário Hydro-Electric Power Commis-
ston.

John D. Brunt, s.e.i.c, is employed as

a management trainee with the Ameri-

can Can Company of Canada Limited

in Simcoe.

He received a B.Sc. degree in mech-
anical engineering at Queen's University

this spring.

Garland Laliberte, s.e.i.c, a 1956 grad-

uate in agricultural engineering from

the University of Saskatchewan is with

P.F.R.A., at Vauxhall, Alta. His work is

in connection with the drainage division.

A. R. Black, s.e.i.c, a 1955 engineering

graduate from the University of Toronto,

has accepted an appointment with B.

Perini and Sons Canada Limited, at

Spragge, Ont. He is at work on the Con-

solidated Denison Mine Project.

Keith S. Preston, s.e.i.c, a University

of New Brunswick graduate in mechan-

ical and civil engineering, class of 1954

and 1955, has been taken on the staff

of the Montreal Engineering Company
Limited. He holds the position of power

plant engineer.

Claude Hotte, s.e.i.c, a 1955 graduate

of the Ecole Polytechnique is with La-

chute Lumber and Millwork Limited, La-

chute, Que.

Gerald C. Burtt, s.e.i.c, who was among
the graduates of the University of New
Brunswick, class of 1955, in civil en-

gineering, has accepted a position with

the Corporation of the City of Ottawa.

His duties are those of assistant road-

ways engineer with the department of

planning and works.

Bernard Roy, s.e.i.c, of Lavai Univers-

ity, class of 1956, in civil engineering,

is with Perini Quebec Inc., in Montreal.

Mr. Roy is employed in the capacity

of training engineer.

K. Linn MacDonald, s.e.i.c, a 1956
graduate from the University of Mani-

toba, and winner of the University Gold
Medal, has found employment with the

Ontario-Minnesota Pulp and Paper Com-
pany. He is located at Fort Francis, Ont.

W. L. Sharpe, s.e.i.c, a 1955 graduate

in engineering and business from the

University of Toronto, joined the staff of

the Aluminum Company of Canada, at

Arvida, Que., early this year working at

the caustic-magnesium plant.

In the June issue, personals section, it

was wrongly stated that H. Frymann,
m.e.i.c, had been appointed chief elec-

trical engineer with the St. Lawrence
Cement Company in Quebec City. The
Journal wishes to make it clear that Mr.

Frymann is, instead, chief mechanical

engineer and head of the mechanical

department at the company's new head-

quarters, Clarkson, Ont.

CINCH
ANCHORS

STRONGER THAN THE BOLT
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The complerely reliable expansion Anchor

Manufoctured in Canada solely by

CANADIAN CINCH ANCHORING SYSTEMS
LIMITED

2095 Madison Avenue, Montreal

Data book — stress tables on request
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225—PHOSPHATED STEEL .080" xT.25"Tl .í

"

ALUMINUM ALLOY .092" x 2.25" x 1.5"

3 J

The fírst complete
^gfijfa

for Canadian Industry

o

300—PHOSPHATED STEEL .100" x 3.00" x 1.5"

The versátil ity of Dexion 225 slotted angle has been
still further enhanced by the introduction ef Dexion

300, of thicker gauge and greater width, for your

heovy-duty structures. The DEXION system is the quick-

est, cheapest, simples! way of getting equipment when
you want it. as you want it. For literature, free sample
and name of your nearest distributor write to

Dexion (Canada) Limited, P.O. Box 1 1 4, Weston, Ont.
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NEWS OF THE BRANCHES

Activities of the Forty-Seven Branches of the Institute

and abstracts of the papers presented at their meetings

KINGSTON
D. I. OUROM, jr.e.i.c.

Secretary

Prof. S. D. Lash
Preservation of scenic beauty along

Highway 33 from Collins Bay to Adol-

phustown was the subject of a brief pre-

sented by Prof. S. D. Lash at the an-

nual meeting of the Kingston Branch.

The affair which took the form of a

dinner and dance was held at the Royai

Electric and Mechanical Engineers Of-

ficers' mess. More than one hundred per-

sons were in attendance.

Guests, visitors and wives were wel-

comed by chairman Professor A. V. Cor-

lett, who also gave a brief account of

the activities of the organization through-

out the past year.

Annual Report

E. C. Reid presented the annual re-

port, stating that membership now to-

talling 217 members had given rise to

eight well attended meetings during the

year. The sum of $200.00, to be re-

ceived by the branch is to be used in

furthering the interests of the E.I.C.

among the undergraduates of the Roy-
ai Military College and Queen's Univer-

sity.

I. H. Jenks, of Aluminium Labora-

tories, winner of the Plummer Medal for

the best paper in metallurgical and
chemical subjects published in the En-
gineering Journal, accepted the award
from Col. L. F. Grant.

Officers elected for the forthcoming

year were: Chairman, Col. C. W. Jones;

vice-chairman, E. C. Reid; executive, J.

W. Dolphin, W. B. Rice, S. D. Lash;

secretary-treasurer, D. I. Ourom.

VANCOUVER
A. D. CRONK, jr.e.i.c,

Secretary

T. F. HADWIN, m.e.i.c,

Branch News Editor

Field Trip

A very successful field trip to the man-
ufacturing plant of Boyles Bros. Drilling

Company in Vancouver was attended by
about 40 members and friends of the

Vancouver Branch on June 20, 1956.

Mr. P. Bland, vice-president of the

Branch, made ali arrangements with

plant manager J. W. Booth, of the com-
pany and ali phases of bit and drilling

machine manufacture were seen by the

visitors.

Diamonds
Ungraded industrial diamonds in large

quantities are sorted, weighed and posi-

tioned in carbon molds. A copper alloy

is melted in the mold to fix the diamonds

in position and for the diamond bit. An
interesting feature was that bits worn in

service are returned to the plant, the

diamonds dissolved out and again sorted

and reused. The bit customer only pays

for the labour and diamond wear.

Drilling

Drilling machines are made in ali sizes

to suit ali purposes and an extensive ma-
chine shop shapes the required gears and
other parts. The complete assemblies

are shipped to ali parts of the world.

The procedures in core drilling were
described with the various devices used
to determine and change the direction of

the drilling at depths up to a mile. A
drill can be directed over almost any
route.

Diamond drills are used only for core
drilling whereas the majority of drilling

is done for blasting and for this purpose
Throw-Away-Bits are used. The Boyles

Company manufactures these bits and
the process was observed from the stock

Colonel L. F. Grant is shown presenting the Plummer Medal to I. H. Jenks.

Kingston Branch Executive—front row; Colonel L. F. Grant, field secretary, Colonel

C. W. Jones, chairman; Professor A. V. Corlett, immediate past president; back row;

Professor J. W. Dolphin, Dr. S. D. Lash, E. C. Reid, vice-chairman, and D. I.

Ourom, secretary-treasurer. W. B. Rice is not shown.

1076 THE ENGINEERING JOURNAL—AUGUST, 1956



Left: View of burner

v/all taken from the in-

side of boiler house.

The recently installed Babcock Type G "INTEGRAL-

FURNACE" Boiler, at the British American Oil Co. Ltd.,

Clarkson, Ontário, has a capacity of 120,000 Ibs. of

steam per hour and is designed for 875 psi pressure.

The Boiler is fired by six Babcock Oil and Gas Burners.

BABCOCK-WILCOX AND GOLDIE-McCULLOCH LIMITED. GALT, ONTÁRIO montreal • toronto • calgary • vancouver.
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Inspection of the Du-

wamish bascule bridge

at Seattle by Vancouver

Branch members. This

visit was reported in the

July issue. In this group:

Ed. Creathouse and

Hanford Thayer, Seattle.

Frank Culp, project en-

gineer, with Hubert Lil-

lie, A. eebles, and T. F.

Hadwin of the Vancou-

ver Branch.

• BRANCH NEWS
to the finished bit. These bits are shipped
by the thousand to ali parts of the world,
since their efficient manufacture in Van-
couver makes them competitive in ali

markets.

For engineers not dealing with drilling

problems, the field trip was an eye-
opener and will permit the more intelli-

gent reading of mining reports. The
Boyles Company, including Mr. P. B.

Hall, its president, were thanked for

their courtesy and tour organization.

WINNIPEG
Electrical Section

W. H. DICKINS, m.e.i.c,

Repórter

Final Spring Meeting—May, 1956
For the final spring meeting, the Elec-

trical section, Winnipeg, inaugiirated

what it is hoped will become an annual
event. An informal social evening and
smorgasbord for engineers and their la-

dies was held at the Assiniboine Hotel
on May 30th. An invitation was extended
to ali members of the E.I.C., A.I.E.E.

and I.E.E. In spite of the lateness of the

season, approximately 100 people were
present, half of whom were ladies.

W. K. Brasher—Guest Speaker

A distinguished guest, W. K. Brasher,

secretary of the Institution of Electrical

Engineers of Britain, was present. Mr.
Brasher gave an informal but very in-

formative talk on the shortage of engi-

neers and an account of what steps are

being taken in Britain to remedy the

shortage. A film, "The Enquiring Mind,"
was produced by the Institution of Elec-

trical Engineers, with the express pur-

pose of attracting youth to electrical en-

gineering. The film outlines the progress

of electrical engineering through the

centuries and gives an excellent presen-

tation of the careers and opportunities

available in the industry.
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Includes the following components ready for assembly
in your own plant: • HEAD and TAIL PULLEY
ASSEMBLIES • NORMAL DUTY HOLDBACK
• SPRING-TYPE BELT CLEANER • #745 CARRIERS
• #745 RETURN ROLLERS • CONVEYOR BELT
• DRIVE ASSEMBLY • STEEL DECKING

STANDARD PRODUCTS DIVISION

stephenS-Adamson
MFG. CO. OF CANADA LIMITED

BELLEVILLE ONTÁRIO
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Rapid-hardening

Ciment Fondu—

Rock-hard in a day

. . . for years

of service.

Order a supply today.

WenU
[FONDU
ALUMlNOUS CEMEMT

Fondu concrete is unsurpassed
for hardening speed after normal setting time,

plus resistance and strength.

CIMENT FONDU LAFARGE [CANADA] LIMITED
1405 PEEL STREET • MONTREAL 2

Ciment Fondu is the zeqistered tiade-mark of Lafarge Aluminous Cement Co. Ltd.. England r-e-z
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• BRANCH NEWS
Engineering Education

A discussion period followed, in which
Mr. Brasher gave an outline of methods
of engineering education in Britain,

where two means of arriving at Profes-

sional engineering status are employed.
a) 3 or 4 years university and follow-

ing graduation, 2 years of practical

and/or specialized training in in-

dustry.

b) A new scheme, whereby a youth
graduating from high school may
spend 6 months in practical fac-

tory training altemated with 6
months in college, for a total of

5 years.

This íatter scheme is a development
of the Higher National Certificate

courses, which Mr. Brasher indicated had
served a useful purpose in the past, but

which offered limited study hours.

Mr. Brasher was in possession of up-

to-date factual information on engineer-

ing education methods in Soviet Rússia,

a number of his colleagues having re-

cently returned from that country. Mr.

Brasher said that it must be admitted

that the Russians were oudistancing the

western nations in numbers of technical

men and that he was afraid they were
surpassing the western nations in quality

also. While there was no outright direc-

tion of Soviet youth into engineering, the
inducements offered were considerable.
An engineer in Rússia enjoyed an out-

standing financial and social position and
for this reason the most promising young
people tended to gravitate towards en-

gineering. Mr. Brasher hoped to visit

Rússia later this year.

The ladies present were intrigued at

the sight of a number of women engi-

neering students shown in the film. Mr.
Brasher regretted to tell them that out of

the total institution membership of some

40,000 only 70 were women. However,
their training schemes were open equally

to girls and boys.

Mr. Brasher was a most accomplished

speaker and was obviously thoroughly

familiar with his subject. The discussion

period was lively and had in fact to be
halted for lack of time.

Following Mr. Brasher's talk, the film

"Power and Passage," produced by the

Canadian General Electric Company Lim-
ited, was shown. This was an interesting

and most informative film on the St.

Lawrence Seaway.

ANNUAL GOLF TOURNAMENT
MONTREAL BRANCH

Saturday, 8 September, 1956

St. Hyacinthe Golf Club,

St. Hyacinthe, Que.

Enquiries welcomed by

—

A. Berard: WEllington 8641 local 363
E. Amos: GLenview 2381

FRLK ALL-STEEL

Single Reduction output speeds be-

tween 400 and 90 r p m. Double reduc-

tion output speeds between 125 and
10 rpm

SAVE SPACE — Mount directly on
driven shaft.

SAVE POWER — precision cut helical

gears — mechanical efficiency — 97
to 98V2%.

shaft-mounted drives
Here is the economical solution to the countless
applications requiring efficient speed reduction in limited
space! The Falk all-steel Shaft Mounted Drive embodies
many exclusive structural and functional features which add
up to better service, longer life and substantial savings.

This rugged, compact drive mounts directly on the driven shaft
— a distinct saving in floor space. Its precision helical gearing
gives highest mechanical efficiency, with a resultant power
saving. No adjustable motor bases or slide rails are required.

Installation is simple and rapid—output speeds can be varied

by changing driving sheaves or sprockets, or altering the

speed of the prime mover or using variable speed drives.

THE
WILLIAM

& SONS
LIMITED

A DIVISION OF MILLSPAUGH LIMITED, SHEFFIELD. ENGLAND

OWEN SOUND. ONTÁRIO

Montreal: 1224 St. Catherine St. W. St. Catharines: 50 Church Street

Haileybury: John H. Brumell

ASK
FOR

BULLETIN

7101
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Northwesf Nitro-Chemicals Limited,

Medicine Hat, Alberta

New fertilizer plctitt

to meet growing needs

These are a few of the companies

with whom Canadian Kellogg

has worked—

British American Oil Company Ltd.

Canadian Oil Companies Limited

Canadian General Electric Co. Ltd.

McColl-Frontenac Oil Company
Limited

Nova Scotia Light & Power Company

Babcock-Wilcox & Goldie-McCulloch

The ij

Even the rich Canadian prairie lands must be fertilized to

be farmed efficiently and to produce the maximum yields

per acre. Soon the new Northwest Nitro-Chemicals Limited

fertilizer plant will take natural gas from the prairies of

Western Canada and manufacture it into fertilizers for our

Western farmers. Canadian Kellogg has been assigned the

responsibility of designing, engineering and constructing the

ammonia plant and other important sections of this large

facility.

Based on its vast experience and background in the petro-

chemical industry, Kellogg can now offer four basic processes

for producing ammonia, the starting point for manufacturing

most nitrogen bearing fertilizers. These four basic processes

can utilize a variety of gas, refinery off gas, crude oil, coke

oven gas and other hydrogen bearing materiais. A booklet

on these processes will be sent on request. Your inquiries on
ammonia and other petro-chemical or petroleum projects are

invited.

ijanadian Xellogg ®
COMPANY LIMITED -TORONTO • ONTÁRIO

CHEMICAL PLANTS

PROCESS EQUIPMENT

& PIPING

REFINERIES
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News of Other Societies

Uniform Traffic Control

At the request of the Institute, W. D.
Hurst, m.e.i.c, attend the special

meeting of the Joint Committee on Uni-
form Traffic Control Devices for Can-
ada, sponsored by the Canadian Good
Roads Association and the Canadian Sec-

tion of the Institute of Traffic Engineers,

held at the Royai Alexandra Hotel in

Winnipeg on May 7, 1956. This is bis

report of the proceedings. Editor.

Philippe Ewart, traffic engineer, De-
partment of Highways, Province of Que-
bec, was the chairman pro-tem of the

meeting and Jacques Barriere, jr.e.i.c,

was the secretary pro-tem.

Between 30 and 40 persons attended
the meeting, representing various leveis

of government, industry, and various

technical associations.

The chairman explained that the meet-
ing had been called under the sponsor-

ship of the referenced bodies to discuss

the possibilities of the joint sponsoring of

a manual for uniform traffic control de-

vices for Canada, similar to the one in

existence in the United States. For this

purpose a joint committee was to be set

up consisting of not more than 40 per-

sons from the following groups:

Provincial Governments (one repre-

sentative each)
Federal Department of Public Works

(one representative

)

Cities of Vancouver, Ottawa, Hamilton,
Toronto, Winnipeg, Regina, Edmonton,
Calgary, Montreal, Quebec and Hali-

fax (one representative each)
Canadian Good Roads Association (five

representatives

)

Canadian Section of the Institute of Traf-

fic Engineers (five representatives)

Engineering Institute of Canada (one
representative

)

Canadian Highway Safety Conference
(one representative)

Canadian Standards Association (one
representative

)

Conference of Commissioners of Uniform
Legislation in Canada (one represen-
tative )

Royai Canadian Mounted Police (one
representative

)

Association of Chiefs of Police (one rep-
resentative)

Board of Transport Commissioners (one
representative

)

American Association of Motor Vehicle
Administrators (one representative).

The next question arising was, who
would set the necessary machinery in

motion: Should it be a federal body like

the Canadian Standards Association, or,

should the CGRA, together with the In-

stitute of Traffic Engineers (Canadian
Section) be the sponsoring bodies? In

any event it was very important to have
this work commenced at once because

the Province of Ontário had just fin-

ished a manual on traffic control de-

vices. This manual, followed gerierally

the U.S. manual, but departed from it

in some respects, and before the manual
had received complete acceptance it was
desirable to have a uniform policy across

Canada.
It was ascertained from the meeting

that generally speaking the United

States manual was widely used in British

Columbia, Alberta, Saskatchewan and
Manitoba and the Maritime Provinces;

but it had not come into general ac-

ceptance either in Ontário or Quebec.
After some extended discussion it was
decided that the CGRA and the ITE
( Canadian Section ) should sponsor the

manual.

It was decided that the Joint Com-
mittee as constituted should remain but
that an executive committee should be
set up with the responsibility of prepar-
ing the manual in the next 18 months.

The following were selected for the
executive committee:

Co-chairman: W. Q. Macnee, Ontário
Department of Highways, and Philippe
Ewart; Editor: H. F. Bruns, jr.e.i.c,

A. D. Margison and Associates Limited,
Toronto; Associate Editor: Jacques M.
Barriere, jr.e.i.c, city traffic engineer,

Montreal; Secretary, R. A. Draper.

At this point the joint meeting went
into executive committee session and Mr.
Macnee assumed the chair.

The appointment of sub-committees
was discussed, and it was suggested that

the following working subcommittees be

set up: Signs, Markings, Signals, Islands,

Research (a continuing sub-committee )

,

Translation, Editing.

Chairmen and secretaries for these

committees were to be selected prefer-

ably from central Canada in order to

facilitate the work. The chairmen asked
that regional representatives supply lists

of suitable technical personnel for mem-
bership in the various subcommitees. The
subcommittees would then be selected

by the executive committee.
Following is a list of chairmen and

secretaries:

Signs. chairman, R. B. Campbell, On-
tário Department of Highways; vice-

chairman, J. O. Martineau, m.e.i.c, De-
partment of Roads, Quebec; secretary,

Lucien Delisle, Dept. of Roads, Quebec.
Markings: chairman,

J.
R. Walker, To-

ronto Parking Authority; secretary, Larry
Forrester, Ontário Dept. of Highways.

Signals: chairman, Samuel Cass, Met-
ropolitan Toronto; secretary, W. W. Ran-
kin, traffic engineer, Ottawa.

Islands: chairman, John Connolly, De-
partment of Roads, Quebec; secretary,

W. Biddel.

Research: chairman, Allan K. Hay,
m.e.i.c, Canadian Good Roads Associ-

ation; secretary, H. M. Edwards,
m.e.i.c, Queen's University.

French Language: chairman, Jacques
Barriere, jr.e.i.c, traffic engineer, Mont-
real; secretary, Lucien Delisle.

Editing: Chairman, H. F. Burns,
m.e.i.c, A. D. Margison and Associates

Ltd., Toronto; secretary, E. F. Gillies,

m.e.i.c, Minnesota Mining and Manu-
facturing Company, Toronto.

It was decided that the next meeting
of the Joint Committee would be held

on Friday, October 5, 1956, in Quebec
City at the time of the annual meeting
of the Canadian Good Roads Associa-

tion.

CEA Meets at Murray Bay

The annual convention of the Cana-
dian Electrical Association was held at

the Manoir Richelieu, Murray Bay, Que.,

June 18-20, 1956 with a total attendance
of 616. A. C. Abbott, vice-president, dis-

tribution, Shawinigan Water and Power
Co., Montreal, was elected president of

the Association for the year 1956-57.

V. A. Ainsworth, of Newfoundland and

J. C. Dale of Edmonton were re-elected

vice-presidents. N. T. Smith of Halifax

was also elected a vice-president.

CEA President J. A. Pagé told dele-

gates Canadians used more power last

year than ever before. Generating capa-
city at 13.9 billion kilowatts, was 41 per

cent more than in 1951. The estimated

percentage change from 1955 to 1959 is

39 per cent and from 1951 to 1959, 96
per cent. Firm energy requirements in

1955 were 72.633 billion kilowatt hours,

which, it is forecast, will reach 101.508
billion kilowatt hours by 1959, an in-

crease of nearly 40 per cent.

Current planning of new projects still

centered largely on hydro, he stated,

with central electric stations expecting

to spend some $634 million on capital

growth this year.

The solid base for Canada's competi-
tive position would alwavs be hvdro
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• NEWS OF OTHER
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power, he predicted. No 'breakthrough'

was expected by nuclear scientists that

would make obsolete any efficient hydro
development. The big question mark
was the role atomic energy would play.

Nuclear fired plants would not cut the

cost of electricity in half; it would re-

place the boiler end, but investment in

that kind of equipment was only 13 per

cent of the total.

While industrial Canada might have

to pause to catch up with proposed plant

expansion in late 1956 and in 1957, Can-
ada^ future growth would always de-

A. C. Abbott, M.e.i.c, President

pend on the ability of its electric utihties

to provide the power and energy need-

ed in sufficient quantities at the right

time and place, he concluded.

Enough Hydro Power
for Next Fifteen Years

Addressing delegates at the first after-

noon session, McNeely DuBose, m.e.i.c,

president, Saguenay Power Co. Ltd.,

speaking of Our Heritage of Water
Power, pointed out that this heritage was
a great one, but it was largely behind
us. Remaining sites would be more ex-

pensive to develop. Today coal burning
plants use one pound or less of coal per
kilowatt hour compared with three

pounds thirty years ago. Coal at the
mine was now cheaper than it was seven
years ago, due to increased output with
improved machinery.

If Canada's present rate of increase

in energy production continued, another
ten years would see half of our un-
developed water potential used up, pro-
vided it could still undersell steam
power, he pointed out. A further five

years would bring us almost to the end
of our hydraulic resources.

We must therefore give consideration

to atomic fuel and atomic boiler plants.

Those in the newsprint, metal reduction

or heavy chemicals industries may con-
tinue to advantage to follow elusive

water power to more remote sites, but
even these would be keeping their eye

on steam, he added. "Let us not be
caught napping, lulled by the compla-

cency we cannot help but feel as a re-

sult of our heritage of water power."

FOR A MODERN RESEARCH LABORATORY

Shown above is the impressive

new research laboratory recently

erected in Montreal East for

JOHNSON AND JOHNSON LIMITED

Architects: McDougall, Smith and Fleming,

Montreal.

Consulting Engineers: Wiggs, Waiford, Frost,

and Lindsay -Montreal, Toronto, and Ottawa.

Heatingand Ventilation Equipment: Sheidons

Engineering Limited, Galt, Ont.

Coils throughout are Unifin "Copperline" Frost-Proof.

The design of Unifin "Frost-Proof"

Blast Coils virtually eliminates tem-
perature variations over the face of

the coil . . . and also, by the use of

larger and thicker tubes than in other

makes, providos better drainage and
greater resistance to corrosion.

In addition, Unifin's integral con-

struction of tube and fins means
superior heat transfer, redueed air

pressure drop, and quieter operation.

Recent additions to the Unifin

range of "Copperline
1
' and "Steeline"

Blast Coils now make it possible to

fill almost any specification from units

offered as standard by Unifin. For
information, write to:

Sectional vicw of UNIFIN
"Frost-Proof'' Blasi Coil

shoiving header and tube

construction.

AH these "UNIFIN" Coils

are now standard:

For High, Médium, and

Low Temperature Rises-

• Frost-proof coils,

• Standard coils,

• Frost-proof booster coils,

• Standard booster coils.

For Water Cooling —
• Contínuous tube coils,

• Removable cover plate

heavy duty coils.

Unifin Tube^
L0N00N, CANADA

ífcTHE ONLY INTEGRAL FINNED TUBE Patented in Canada and patents pending.
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New Farval spray panei

lubricates gearing automatically,

efficiently, inexpensively
FARVAL—
Studies in

Centralized

Lubrication

No. 183

HERJE'S how to do a better job of greasing

gears and save a lot of lubricant and

labor besides. Just install Farval Spray Valves.

They can reduce oil and grease consumption
and oiling labor as much as 95%. Then you

can throw away the oil can and grease bucket,

and put your oilers on other constructive work.

Shown at right is a new Farval Spray Valve

System developed for large-diameter wide-

faced gears. Installed on a panei mounted on
the gear housing are Dualine valves, spray

valves and reversing valve. An automatic air-

operated barrei pump supplies the lubricant.

Farval Spray Valves are completely flexible as

to arrangement and operation. They can be

used alone or as part of a Dualine System

—

wherever a supply of compressed air is avail-

able. As with standard Dualine valves, the

spray can be operated as often or as infre-

quently as needed to deliver any desired amount
of oil or grease, on gears, sliding bearing sur-

faces or other áreas needing lubrication. There
is no waste or mess. Quantity of air used is

limited to the exact amount required to spray

each delivery of oil or grease.

Hundreds of Farval Spray Valve Systems are

now in use in many industries. Why not in-

vestigate this simple, inexpensive method for

your own plant equipment? Tell us the type of

gearing or machines for which you would con-

sider automatic spray lubrication. One of our
field representatives will be glad to recommend
the Farval system best suited to your needs.

Write for Bulletin 26-R. Peacock Brothers

Limited, P. O. Box 1040, Montreal 3, Quebec.
Branch offices in Sydney, Toronto, Sudbury,

Winnipeg, Edmonton, Calgaryand Vancouver.

Sold 1
in Canada

by . .

.

BB
PEACOCK BROTHERS LIMITED

Above— cutaway view shows
spray lubrication of wide-faced

gear by sei of 3 Farval Spray
Valves mounted on a special

panei which also carries 3
Dualine valves and a reversing

valve. At left is the automatic

air-operated barrei pump which
supplies lubricant to the Farval

Spray Valve System. Spray
valves may be operated manu-
ally also.
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During a CEMA panei discussion

çhaired by CEMA president H. M. Tur-
ner at the morning session the third day,

John J. Deutsch, secretary to the Treas-
ury Board, Department of Finance, Otta-
wa, spoke on The Position of the Elec-
trical Manufacturing Industry in the Ca-
nadian Econoniy. Describing recent de-
velopments in Canada with a view to

indicating the extent of the opportunities

available and the progress achieved, he
pointed out that gross value of output
of electrical manufacturing industry had
increased fourfold over that period, com-
pared with two and a half times for

the manufacturing industry as a whole.
Turning to the future, he predicted

the role of electrical manufacturing
would be one of the most vital in our
economy. Its products were both produc-
er equipment and consumer appliances,

through which our huge resource of en-

ergy is put to use. Thus the industry

held the key to the increasing produc-
tivity of the economy. Canada, he
warned, must remain fully abreast of de-

velopments and changes in the tech-

nique of production, through a more gen-
eral application of automatic and elec-

tronic devices, in order to maintain our
competitive position.

Mr. Deutsch was followed by Walter
Gilson, president, Eastern Power De-
vices, and O. W. Titus, vice-president

and general manager Canada Wire and
Cable Company.

While utilities usually operate by fran-

chise, the manufacturing business did not
lend itself so readily to any broad mono-
poly type of operatíon, Mr. Gilson point-
ed out. During the past two years Cana-
dian electrical manufacturers had made
an average net profit after taxes of 3.1

per cent on total sales.

During the past decade the industry
had been meeting a 17 per cent per
annum increase in demand production
but had been running into steadily low-
ering net profits. An average net profit

not less than 4& per cent on production
must be achieved to maintain a favour-
able financial climate for adequate
growth. In this case, the utilities un-
doubtedly should have an enlightened
self interest in the financial welfare of

the manufacturers. The utilities and the
electrical manufacturers were partners in

the electrical business in Canada, he
said, and as such had many mutual re-

sponsibilities.

That Canada must decide whether the
nation's trading policy should be based
on disposal of primary products and
products of extractive industries, or upon
a closer internai balance between man-
ufactured and non-manufactured prod-
ucts, and between manufactured imports
and exports, was declared by Mr. Titus.

Manufacturing, he pointed out, was the

area into which the greatest amount of

population growth must move for a live-

lihood.

While early U.S. expansion was ma-

terially aided by foreign capital, this

was mainly by debt financing, so that
the ownership remained in the U.S. To
a much greater extent present Canadian
policies were resulting in equity financ-

ing by foreign capital, so that owner-

The National Forestry Conference to

be held in Winnipeg, September 17-19,

1956, will be sponsored by the Cana-
dian Chamber of Commerce, the Cana-
dian Institute of Forestry, the Canadian
Forestry Association, and The Engineer-
ing Institute of Canada.
Some of the highlights of the program

are as foliows:

Welcome by the Lieutenant Gover-
nor of Manitoba, J. S. McDiarmid.
Theme address: Forestry in Canada's

Economy, by Chairman Walter L. Gor-
don of the Royai Commission on Can-
ada^ Economic Prospects.

Address by The Hon. Jean Lesage,

minister, Department of Northern Affairs

and National Resources.

Discussion: The Outlook by the Forest

Industry, by R. M. Fowler, L. R. An-

The Federation of Sewage and Indus-

trial Wastes Associations (4435 Wiscon-
sin Ave., N.W., Washington 16, D.C.)
have arrangements complete for the 29th

annual meeting at Los Angeles, Califór-

nia, October 8-11, 1956.

The third International Technical and
Industrial Exhibition will take place in

Charleroi, Belgium, Setpember 20 to 30,

1956.

The American Public Health Associa-

tion (1790 Broadway, New York City)

will hold the 84th annual meeting, and
meetings of 40 related organizations at

Convention Hall, Atlantic City, N.J., No-
vember 12 to 16, 1956.

The Chemical Institute of Canada ( 18

Rideau Street, Ottawa 2) will hold two
meetings in September 1956: s sympo-

sium of the organic chemistry division,

a Guelph, Ont, Sept. 6-7; and the

third western regional conference, Ed-
monton, Alta., Sept. 13-15.

The Community Planning Association

of Canada (77 Maclaren Street, Ottawa

4) announces the 1956 national planning

conference for October 29-31, 1956, at

the Chateau Laurier, Ottawa.

There will be a Canadian convention

of the Institute of Radio Engineers in To-
ronto, on October 1,2,3, 1956.

Information can be obtained from the

convention manager, 745 Mount Pleas-

ant Rd., Toronto 12, Canada.

The Institution of Electrical Engineers

( Savoy Place, London W.C. 2 ) has an-

nounced a convention on ferrites to be
arranged by the committees of the Radio

and Telecommunication and Measure-
ment and Control Sections of the Institu-

ship would remain permanently outside

of Canada. He suggested Canadian com-
panies should be permitted to make such
profits as would enable them to retain

control of their equities in Canadian in-

dustry while expanding their facilities.

drews, W. J. Leclair.

Discussion: Forest Protection (stress-

ing Public Education); The Provincial

Forest Protection Outlook, presented by
speakers from Newfoundland to British

Columbia; a panei and open fórum on
How Can Forest Conservation be Most
Clearly Shown to the Canadian Public?

Papers: Youth Education, by W. F.

Myring, Alan Beaven, W. G. Mackie,
and J. A. Breton; Tree Farmers, by Gor-
don Godwin.

Royai Commission Forestry Summaries,
statements and briefs.

Banquet. The speaker, Rt. Hon. Louis

St. Laurent.

Secretary of the program committee
is J. L. Van Camp, secretary, Canadian
Forestry Association, 4795 St. Catherine

St. West, Montreal 6, Que.

tion during the week beginning October

29, 1956.

Six sessions will deal with such sub-

jects as: theory preparation and proper-

ties of ferrites, microwave applications,

square loop applications, radio and tele-

vision applications and carrier frequency

applications.

The tenth session of the International

Geological Congress, will be held in

México from September 4 to 11, 1956.

Information can be obtained from the

general secretary of the executive com-
mittee, Balderas 36-302 A, México 1,

D.F.

There will be a meeting of the Amer-
ican Institute of Chemical Engineers (25

West 45th Street, New York 36) in Baltí-

more, Maryland, Lord Baltimore Hotel,

September 15-18, 1957.

The Institution of Engineers, Austrália,

(Gloucester Street, Sydney) has extend-

ed to E.I.C. members an invitation as

foliows:

"As you are aware, the 1956 Olympic
Games will be held in Melbourne in

November.
"It seems quite possible that some of

your members may be attending as com-

petitors, officials or visitors, and the mem-
bers of this Institution would be very glad

of the opportunity to extend hospitality

to them. Should any such visitors de-

sire to inspect engineering works or in-

dustries in the state of Victoria,

we will be very pleased to make the

necessary arrangements to enable them
to do so."

Information can be obtained from the

Hospitality Officer, The Institution of En-
gineers, Austrália, Kelvin Hall, 55 Col-

lins Place, Melbourne.

National Forestry Conference

Calendar
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You can depend on air hose with cover and

tube of Du Pont

Oily machine-shop floors have little effect on the sturdy Du Pont

neoprene hose cover. Lubricating oil in the air stream won't crumble

the Du Pont neoprene tube.

Out at a dam site, jagged rocks tear info the hose cover under a
blistering sun— but rugged Du Pont neoprene refuses to chip, crack

or soften.

Reflected sunlight bakes the hose in a quarry, yet the sturdy Du Pont

neoprene cover remains firm, free from cracks. The smooth Du Pont

neoprene tube keeps air stream clean.

No wonder you have fewer replacements of air hose

made with cover and tube of neoprene, Du Ponfs
chemical rubber. Du Pont neoprene resists oil,

grease, abrasion, heat and weathering—the very

things that shorten the service life of ordinary hose.

Ask your rubber-goods supplier about air hose

made with Du Pont neoprene. Whatever you need,

you can count on hose with neoprene cover and tube

I

An impact-wrench operator in a shipyard yanks and tugs air hose

as he works. Rough duty for any hose except a flexible Du Pont

neoprene hose— it stays smooth.

for dependable performance and lower maintenance

costs from the first day it's installed.

FREE! The Neoprene Netebook. Each issue is

filled with interesting case histories about

neoprene . . . tells how it improved old

products, developed new ones. Clip cou-

pon to get on mailing list.

Du Pont Company of Canada Limited,
Chemicals Department, Room A-4,
P.O. Box 660, Montreal, Que.

The rubber made by Du Pont s/nce 1932

3EPUCANADA

Nome

.

Fírm

.
Posítion_

Address.

City Pror_
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Library Notes
Additions to the

Institute library

Reviews, Book Notes

Standards

BOOK REVIEW

Proceedings of the International confer-

ence on the peaceful uses of atomic
energy.
New York, United Nations, Toronto, Ryerson;
1956.

The publication of the proceedings of

the first truly international conference on
atomic energy is probably one of the

most important events of the century in

the field of scientific literature. The six-

teen volumes contain the thousand and
more papers submitted at the conference,

the text of the oral presentations, and
the verbatim record of discussions. Bib-

liographical references accompany most
papers, adding to their value.

This series forms the most comprehen-
sive work available on the peaceful uses

of atomic energy.

Volume I, The world's requirements for

energy: the role of nuclear energy.

The main topics covered by this first

volume of the series are the world's

estimated power needs over the next
fifty years, and the possible ways in

which nuclear power can be used to

overcome energy shortages.

The papers presented at the first ses-

sion discussed world energy requirements
in general, convencional and unconven-
tional sources of power, and the need for

a new source of energy.

At the next session the estimated re-

quirements of individual countries and
potential sources of power were discuss-

ed. The^nal sessions considered the role

nuclear power will play in the next half-

century, the capital expenditure involv-

ed, and international co - operation.

(479p., $8.00)

Volume 7, Nuclear chemistry and effects

of irradiation.

The problems of the effects of neutron

and gamma radiation on the properties

of structural and fuel materiais used in

nuclear reactors are discussed in this vol-

ume. The problems of handling radio-

active materiais are considered, as is the

fundamental chemistry of the various

materiais associated with nuclear energy.

(691p., $10.00).

Volume 8, Production technology of the

materiais used for nuclear energy.

This volume deals with the chemical
and metallurgical processes involved in

the preparation and processing of such

fundamental materiais of nuclear energy

as uranium, thorium, beryllium, zircon-

ium and heavy water. Production tech-

niques are described as well as many

such basic physical facts as phase di-

grams of materiais, their alloying chemic-
al characteristics, etc.

Because many of these materiais are

comparatively unknown, both chemically

and metallurgically, the information in

this volume in many cases corrects er-

rors in previous literature. (627p.,

$10.00)

Volume 9, Reactor technology and chem-
ical processing.

We find here collected ali the papers

and discussions on the fabrication of fuel

elements, the chemical reprocessing of

spent fuels, the chemical recovery of new
fuel produced in a breeder reactor, the

separation and isolation of fission prod-

ucts, etc.

The thirteen sections, made up of pap-

ers given by scientists from many nations,

also include such subjects as waste dis-

posal in the ground, the sea and air, the

metallurgy of thorium, uranium and their

alloys, handling liquid metais, liquid met-

al heat transfer, and corrosion in liquid

metal systems.

This is one of the most important

books in the series. (771p., $10.00)

Volume 15, Applications of radioactive

isotopes and fission products in research

and industry.

The papers in this volume will be of

particular interest to engineers in indus-

try, presenting as they do the uses of

radioactive isotopes in research, and in

control and technology. These include

tracers, thickness guages, radiography

and inspection, etc.

Fission products can be used to pro-

mote chemical reactions, to sterilize food,

and to convert radiation into electricity.

(326p., $7.50)

Other volumes in the series will cover

reactors, uranium and thorium, medicai

uses of radioactive isotopes, the biological

effects of radiation, and legal and safety

aspects of the large scale use of atomic

energy. S. C.

BOOK

Prepared by the Library The

*Book notes marked by an asterisk have been
provided through the courtesy of the Engineering

Societies Library in New York.

ASME handbook: Engineering tables.

Jessé Huckert, ed. Toronto, McGraw-Hill, 1956.

Various pagings, $14.40.

This valuable collection of tables of

recognized design standards, which are

not usually found in handbooks, is a com-
panion volume to the ASME publications

on the design function in metais engin-

eering and on metais properties. They
are meant to save the engineer time and
to make design calculations easier.

There are fifteen sections in the hand-
book, grouping together tables which ap-

ply to the design of such specific ma-
chine elements as bearings, various types

of gears, keys, bolts, serrations and
splines, nuts, springs, tubing, and gaskets.

NOTES

Engineering Institute of Canada

A single source is usually given for a

table although identical data is some-

times available from several sources. Each
section is preceded by an index.

Some of the tables, which were prev-

iously hard to locate, cover involute

functions, methods for finding the loads

in bali bearings, and data on bars and

tubes suitable for reworking into gears,

levers, shafts, or screws.

Aircraft production methods.

G. B. Ashmead. Philadelphia, Chilton, 1956.

293p., illus., $7.50 (U.S.)

This book on developing aircraft de-

signs into production is in the nature of

an illustrated tour through the plants of

many of the largest producers in the

United States.

DURING THE S U M M E R MONTHS
THE LIBRARY IS OPEN FROM
9 TO 5, MONDAY TO FRIDAY
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B/g Piping Savings for You . .

.

The man behind the mask above is a

unit fabrication specialist with a talent

for saving you time, trouble—and

dollars— in the long run.

He's part of a crew of experienced

mechanics in the Crane Pipe Shop,

where piping units like this 8-inch

assembly are built precisely to speci-

fication.

And it's a complete as well as a

quality service, for Crane takes over

at the blueprint stage; supplies ali

valves and component parts—makes

the pipe bends— does the welding.

Right at hand are the best facilities

for heat-treating or stress -relieving,

radiography, etc., to assure uniform

strength and dependability. The fin-

ished unit is pre-tested and proved in

advance, ready for quick installation

in your piping system.

You take no risk—you pay for no

spoilages, and your erection crew is

spared many a major headache. Why
not let your Crane representative re-

view your piping layout and help you

decide where Crane Unit Fabrication

will be to your advantage?

CRANE QUALITY
COSTS NO MORE

For detailed information

on any items from the

complete Crane line of

Valves, Fittings and Piping,

ask your Crane
representative, or

Crane Branch—or write

CRANE LIMITED
Género/ Office:

1 170 Beaver Hall Square,

Montreal

7 Canadian Factories

27 Canadian Branches
1-5618

CRANE VALVES • FITTINGS • PIPING
PLUMBING • HEATING

NATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS and PLUMBING AND HEATING CONTR ACTORS
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IF IT'S MINED,

PROCESSED,

OR MOVED...
..irS A JOB FOR

Transmission Parts for

Perfect Performance
Jeffrey Pillow Blocks:

Solid or Split Journal,
Hollow Dowel,

Babbitted
Anti-friction

Roller Bearing,
Various flanges.

Jeffrey Set Collars:

Split or Solid Cast
Iron, Solid Steel,

machine faced and
bored true.

Jeffrey Shaft
Couplings:

Pin and Belt

flexible type,
flanged, Oldham

type.

Jeffrey

Holdbacks.-

Friction type;
also Differentia

Band Brake,
Silent Ratchet
Safety Lock and
Solenoid.

Jeffrey Takeups: Babbitted Bearing;
also Ball, Roller or Bronze Bushed,
self aligning, positive adjustments.

MANUFACTURING COMPANY LIMITED

MONTREAL—TORONTO

HAMILTON—HALIFAX—VANCOUVER

Dittributort in principal c/ríes

ELECTRIC VIBRATING MACHINERY

CHAINS • CONVEYORS • BUCKET ELEVATORS

CRUSHERS ANO PULVERIZERS

• LIBRARY NOTES

Commencing with the master plast-

er pattern, successive chapters consider

sheet metal preparation and forming,

tooling, welding, machining, plastics, etc.

As the aircraft industry does not operate

on a mass production basis, techniques

vary from one manufacturer to another.

These different methods are compared,
although the majority of the examples

are drawn from the Douglas Aircraft

Company with whom the author is pres-

ently associated.

The analysis of structures.
N. J. Hoff. New York, Wiley, 1956. 493p.,
$9.50.

The aim of this book is the presenta-

tion of structural analysis as a logical

and unified theory based on a small

number of first assumptions, rather than

as a series of unrelated formulae, rules

and procedures. Although prepared from

lectures used in a graduate course, any
mathematics used beyond the levei of

elementary calculus are explained in de-

tail so that recourse to other texts is not

necessary.

The four sections of the book cover

the principies of virtual displacements;

the minimum of the total potential; the

calculation of buckling loads and com-
plementary energy and least-work meth-

ods. Bibliographical references are col-

lected in an appendix to which there is

an author index.

Applied automation.
J. R. Custer, ed. Philadelphia, Chilton, 1956.
236p., illus., $7.50 (U.S.)

The seventy-five articles comprising

this book ali appeared in the periodical

"Automotive industries" during the last

four years. Unfortunately in this reprint-

ing they are not dated.

The object in preparing this compila-
tion was to present a review of the ap-

plications of automation in automotive

and aircraft production. Many illustra-

tions are included in the articles which
cover such topics as car assembly, en-

gine assembly and manufacture, paint-

ing, plating, transmission and welding.

This is a useful review of a subject

which is today attracting a great deal of

attention.

Automatic data processing conference.
Proceedings.

R. N. Anthony, ed. Boston, Harvard university,
Graduate school of business administration,
1956. 194p , $3.50 (U.S.)

In September 1955 a conference was
held at Harvard on automatic data pro-

cessing as one way of attempting to over-

come the language barrier between scien-

tists or engineers and businessmen.

The proceedings are divided into five

parts, the first of which is an introduction

to the subject. Part two considered the

merits of centralized or decentralized

data processing for multiplant compan-
ies. The remaining sections discuss de-

velopments in equipment, the selection

of applications for automatic data proces-

sing and the relations between operations

research and data processing.

Bibliography of monolingual scientific

and technical glossaries, v.I. National
standards.

Eugen Wuster. Paris, UNESCO, Toronto Ryerson,
1955. 219 p., $2.50.

A companion volume to the "Bibliog-

raphy of interlingual scientific and tech-

nical dictionaries" this bibliography lists

standardized technical glossaries issued

by standards associations in various

countries.

The entries are arranged according to

the Universal decimal classification, and
for each entry is given in addition to

author, publisher, etc, language, whether
terms are arranged alphabetically or

sytematically, and whether terms are

explained by definition or illustration,

or both.

There are subject, language and
author índices, the latter also contain-

ing a list of standards and similar

organizations, arranged by country.

British scientific instruments. 1956.
London, Scientific instrument manufacturers as-

sociation of Great Britain, 1956. 268p.

A directory of the products of the

members of the British Scientific instru-

ments manufacturers association, this

handbook is divided into two sections.

The first is a classified list of products

manufactured by members of the

S.I.M.A., and includes French, German
and Spanish glossaries of the terms used.

The second section lists the members of

the S.I.M.A. alphabetically, showing the

products they manufacture.

* The casting of steel.
W. C. Newell, ed. New York, Pergamon Press,

1955. 599p., illus., $15.50 (U.S.)

Prepared by a group of authorities

from the British steel casting industry,

this book provides a balanced view of

the whole subject, from basic principies

and their applications to practical prob-

lems in the foundry. The opening chap-

ters deal with the properties of molten

steel, solidification, the melting process,

and refractories. Detailed descriptions of

pattern making, mold preparation, and
of the casting process are included, with
separate chapters devoted to centrifugal

and investment casting. The last part of

the book covers heat treatment, proper-

ties, specificiations, and testing.

Development of power cables.
P. V. Hunter and J. T. Hazell. London, Newnes,
1956. 150p., illus., 25/-.

The authors of this work, themselves

cable makers, have been collecting the

data on which the book is based for

over twenty years. They rescued many
examples of early cables from destruc-

tion, and these now form the Hunter-

Hazell Collection in the Science Museum,
South Kensington. The majority of the

excellent illustrations in this book are

taken from items in this collection.

The history of cables is rraced from

the seventeenth century to the present,

and the use of high-volage cables, of

cables under the ocean and various man-
ufacturing advances.

Ali the royalties accruing from the sale

if this book are being given to the In-

stitution of Electrical Engineers Benevol-

ent Fund.
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Now add

to low-cost,líáinteifán(je-free

roofs and sidewalls

5

i

with Qo^GallbeS&L

After decades of research and more than seven years of exhaustive

tests by the Robertson organization. Robertson-Irwin Limited is

proud to announce Galbestos roofing and siding in four attractive

new colours—red, green, buff, gray. Galbestos in black and

maroon has long been the standard of perfection among protected

metal roofing and siding materiais for its maintenance freedom,

long-life resistance to fire and corrosion, and ability to withstand

extreme weather conditions. Colour Galbestos has proven itself

equal or better in every respect.

With Colour Galbestos you now can have coloured roofs and

sidewalls at a lower cost-than possible by any other means. These

new colours in Corrugated, Mansard, or V-Beam profiles, open

a new field of decorative treatment for industrial and com-
mercial structures. Use coupon to write for literature.

Galbestos . . . now in

maroon, gray, red,

black, green and buff.

ROBERTSON-IRWIN LIMITED,

P.O. Box 1 00, Hamilton, Ontário.

Please send additional information on Colour Galbestos

EJ8

ROBERTSON-IRWIN LIMITED >

Name Title

.

Head Office: Hamilton

Sales Offices: Montreal, Ottawa, Toronto, Hamilton, Winnipeg. Edmonton. Vancouver

Sales Agents: tn Maritimes At Lakehead: M. F. Mills Steef Construction

David Macnab, 68 Argyle St, Halifai Company Limited, Box 242, Fort William

In United States: H. H. Robertson Company, In England: Robertson Thain Limited,

Pittsburgh EHesmere Port. Cheshire

Company

.

Address City.

56-60
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a vital
detail

Engineers: Parsons, Brinckerhoff,
Hall & Macdonald

This detail of a truss
hanger joint for the Sun-
shine Skyway across
Tampa Bay at St. Peters-

buig, Florida, permits the
span to absorb deforma-
tions caused by tempera-
ture changes, variations

in weight of tralfic and
other causes—a detail
vital to the success oí the

project.

Another detail which top-

ilight engineers consider
vital is the selection oí
proper tools—thafs v/hy
so many use the Mars-
Lumograph. They rate
Mars-Lumograph im-
ported drawing pencils
and leads períect tor
every step oí the job,
whether detailing or mak-
ing working drawings.
Get imported Mars-Lumo-
graph pencils or Mars-
Technico push-button
lead holder and drawing
leads. You will be glad
you did.

TAEDTLER
PENCILS

at ali good
engineering and

drawing material

suppliers

or from

KEUFFEL 4 ESSERof CANADA, LTD.

679 St. James Slreet West
MONTREAL 3. P. Q.

Main Distributors for Cn nada

• LIBRARY NOTES
° Economic geography of industrial ma-
teriais.

A. S. Carlson, ed. New York, Reinhold, 1956.
494p., illus., $12.50 (U.S.)

In this book the economic, technologic-

al, and geographic conditions of key in-

dustries are explained and analyzed to

show how various factors determine the

location of plants, mills, and factories for

efficient production. Among the twenty
industries discussed, each in a separate

chapter, are the coal, petroleum, electri-

power, iron and steel, aluminum, copper,

titanium, glass, textile, and food indus-

tries, with consideration given to such

factors as climate, soil, water resources,

fuels, labor, capital, and markets. Two
introductory chapters deal with the in-

fluence of world population and resourc-

es on industrial development and with
transportation in the United States.-

Electronics and electron devices.
A. L. Albert. New York, Macmillan, 1956. 582p.,
diagrs., $8.00 (U.S.)

This third edition of "Fundamental
electronics and vacuum tubes" incorpor-

ates the new information on semiconduct-
ors which has become available since

the second edition was published in 1948.

The edition has been largely rewritten,

but has retained its original purpose as

a textbook on an undergraduate levei.

Topics covered include electron tubes,

vacuum-tubes, semi-conductor electron

devices, transistor amplifiers, modulators,

magnetic amplifiers and cathode - ray
tubes. One new chapter covers wave-
shaping and control circuits. The author
follows the standards of the A.I.E.E. and
the I.R.E. throughout. There are exten-
sive bibliographies at the end of each
chapter.

* Essentials in problem solving, 2nd ed.
Zuce Kogen. New York, Arco, 1956. 119p.,
$3.00 (U.S.)

The essential element in solving prob-
lems, as the author, a Consulting engin-
eer, sees it, is the development of general
methods of approach that can be adapt-
ed to specific cases. In this small book,
he discusses the formulation, adoption,
and utilization of a number of approaches
he has found useful and selects four for

amplification and illustration. These are:

for more without adding, utilize fully;

to detach, attach something else; when
continuity fails, alternate; and when the
direct way fails, try the opposite.

Famous problems of elementary
geometry.

Felix Klein. New York, Dover, 1956. 92 d
$1.00 (U.S.) pa.

These lectures discussing in the light

of modern research the three famous
geometric problems of antiquity — the
duplication of the cube, the trisection of
an angle, and the quadrature of the
circle—were first presented in 1894. It

is a tribute to the author that they are
now being reprinted in translation over
fifty years later.

Foundations: design and practice.
New York, Wiley, 1956. various pagina, diagrs.;
tables, $16.00

This work is destined to take its place
as a valuable reference book with the

author's "Data book for civil engineers".

It provides up-to-date information on ali

aspects of foundation work, including

subsurface exploration, inspection, found-

ation reports, specifications, estimates,

contracts and design.

The design of simple elements such

as plate footings is discussed first, fol-

lowed by details of complex designs and
allied problems. Various types of struc-

tures are discussed, ranging from con-

crete buildings to bridges, embankments
and paving.

The book is intended for both practic-

ing and student engineers, and its value

lies in the clarity of presentation, the

numerous references and tables, and the

lists both of items to which particular

attention should be paid and of danger

signals to watch.

How to select and use your tape

recorder.
Davis Mark. New York, Rider, 1956. 140 pp.,

$2.95 (U.S.)

In non-technical language this text de-

scribes the way in which a tape-recorder

works and discusses various uses which
may be found for it in the home and
office. The chapter on the selection of a

tape-recorder includes an up-to-date buy-

er's guide.

Introduction to the theory of groups
of finite order.

R. D. Carmichael. New York, Dover, 1956
[c. 1937] 447 p., 2.00 (U.S.) pa.

In this work Professor Carmichael ex-

plains the theory of groups and examines

fundamental theorems and their appli-

cation. He discusses sets, systems, per-

mutations, isomorphism, etc, then con-

siders the various types of groups. A
knowledge of higher mathematics is not

essential to an understanding of the book.

Metal industry handbook and directory,

1956.
London, lliffe, Toronto, British Book Service;

1956. 492p., 15/-.

This is a comprehensive reference book
for ali those engaged in, or connected

with, the non-ferrous metal industries.

It contains up-to-date information on the

properties of the newer as well as the

more familiar metais, and an extensive

section is devoted to summaries of British

standard aircraft material, D.T.D. and
Admiralty specifications. Also included

are sections on the chief metal finishing

processes and data regarding ali the com-
mon rod, bar, sheet and strip products,

while a new feature in this year's edition

is a section giving tables dealing with

the weight of titanium alloys in sheet

rod and tube.

The Directory for Buyers gives a very

wide range of producers, stockists, and
factors of ali basic metal products, metal

working maehinery and tools, and metal
finishing equipment.

° Modem brickmaking, 4th ed.
A. B. Searle. London, Benn, 1956. 734p.,
illus., 90/-.

This revision of a classic in the field,

is a detailed exposition of ali the better-

known processes, machines, and equip-

ment in use in Great Britain and Europe,
with some reference to American prac-
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Highways like this

Start here

Every mile of highway construction demands important

engineering decisions based on accurate topographic maps.

Modem engineers get map facts much faster . . . speed

highway planning . . . with the economical services of the

Canadian Aero-Spartan mapping team.

Our skilled, experienced crews fiy proposed route strips,

quickly delivering air photos for location studies. These
photos are translated to precise topographic maps by
complex stereoplotting instruments like the one pictured

here. The result: maps so accurate they can be used for

obtaining earthwork bids or cut and fill estimates.

Want to advance the ground-breaking date on an im-

portant highway or other large engineering project? Cali

on Canadian Aero-Spartan—the complete aerial map-
ping team.

A few of our recent

highway mapping projects:

Topographic map showing 5' and 2'

contours for location of Highway #401

from Coburg to Trenton, Ont. Scale,

100' =1".

>|í Topographic map with 2' contours for

re-location of Highway #2 along St.

Lawrence River. Scale, 100' =1".

ífc Topographic map with 5' contours for

the Quebec Department of Roads in the

Jonquiere area. Scale, 200' =1".

Planimetric Map of the Queen Eliza-

beth Highway from Hamilton to Fort

Erie, Ont. Scale, 400' =1".

SPARTAN AIR SERVICES LIMITED
CANADIAN AERO SERVICE
MONTREAL OTTAWA TORONTO

LIMITED
EDMONTON
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• LIBRARY NOTES

tice. Chiefly intended as a guide to the

selectíon of plant and productíon meth-
ods, the book emphasizes practical con-

siderations in dealing with clays and
non-clay materiais; digging and prepara-

tion of clays; selection of factory site and
manufacturing processes; hand and ma-
chine molding; the stiff-plastic, semi-

plastic, and dry processes; kilns; and the

manufacture of special types of bricks.

Numerous revisions have been made to

take into account advances made in

recent years.

Modera workshop technology. (Part I

—

Materials and processes) 2nd ed.
H. W. Baker, ed. London, Cleaver-Hume, 1956.
51 lp. illus., 35/-.

The second part of this new edition

will appear next year and will deal with
machine tools and metrology. This first

part covers the states and properties of

the common engineering maerials and
those processes which produce either de-

liberate or accidental changes in these

materiais.

The scope of the book is wide, includ-

ing discussions of iron and steel, casting

processes, powder metallurgy, forging,

high tensile steel wire manufacture,
welding, and of aluminium, magnesium,
nickel and copper, and their alloys. The
last two chapters, on plastics engineering

and mechanical testing and inspection of

engineering materiais, have been greatly

revised.

Molecular flow of gases.

G. N. Patterson. New York, Wiley, 1956. 217p.,
$7.50.

Recognizing the importance of molec-

ular approach to the subject of gas dyn-

amics, the author, the Director of the In-

situte of Aerophysics at the University of

Toronto, has written his book for engin-

eers and physicists. He does not attempt

to cover completely either gas dynamics
or the kinetic theory of gases but rather

helps the reader make a transition in

outlook from the continuum to the mole-

cular viewpoint. To illustrate and de-

velop the molecular approach there is

material included from both the kinetic

theory of gases and fluid mechanics.

In this work the characteristics of a

gas flow are determined from an assum-

ed molecular model and the distribution

of the velocities of the molecules. It

opens with a chapter on the fundament-
al equations of molecular motion, then

goes on to consider isentropic flow, basic

equations for nonisentropic flow, and
mechanics of rarefied gases. The mathe-
matical development in the book is com-
plete only for a monatomic gas.

Nouvelle conception de la résistance

des matériaux.
Paris, Génie Civil, 1956. 78 p., diagrs., 800 fr.

In this work, reprinted from Génie
Civil, the author expounds his theory of

the strength of materiais, based only on
the isotropic tensile strength and the in-

ternai angle of friction.

The first chapters underline the dis-

crepancies between experimental facts

and the classical elastic theory. Then the

author establishes from his initial as-

sumptions the basic formulas which
should govern the rupture phenomena.
In ali cases, it seems that the formulas

proposed check satisfactorily, qualitative-

ly and quantitatively, with the experi-

mental results obtained elsewhere.

The author concludes by expressing

his belief that it is the basic assumption

of the elastic theory, i.e. the equilibrium

both internai and externai and the reality

of an elementary volume, which is

wrong, philosophically and practically.

The whole elastic concept, and its con-

sequences becomes then invalid, and the

theoretical security coefficients derived

from it, meaningless.

The last chapter looks into the valid-

ity of the continuity assumptions in re-

inforced concrete design.

The theory of sound.

Lord Rayleigh. New York, Dover, c. 1945. 2v.,

$1.95 (U.S.) per vol.

Another of the Dover reprint series,

this edition of Lord Rayleigh's classic

work on sound contains an historical in-

troduction by Professor R. B. Lindsay,

of Brown University, and a bibliography

on the history of acoustics.

The thirteen books of Euclid's

elements.

New York, Dover, 1956. 3 vols., $1.95 (U.S.)

per vol.

This is a reprint of the second edition

of the book published in 1926 by Sir

Thomas L. Health, and contains in addi-

tion to Euclid's text ali Sir Thomas's

criticai notes and commentary.

The detailed index to each volume in-

cludes references to ali those who had
issued earlier editions of, or commen-
taries on, Euclid.

Practical solution of torsional vibration

problems. (Vol. I: Frequency calcula-

tion. ) 3rd ed.

W. K. Wilson. Toronto, British Book Service,

1956. 704p., $18.00.

A new feature of this third edition is

the rearrangement of the text to make
each of the two volumes self-contained.

Volume 2 will appear later and will deal

with such subjects as the calculation of

torsional vibration amplitudes and stres-

ses in the design stage, and means for

avoiding excessive vibratory stresses in

operating speed ranges.

The book has been brought completely

up-to-date but has retained its original

purpose, that of being a comprehensive
and practical reference work. Volume I

contains new material in the sections on
geared systems and systems containing

distributed mases, as well as many other

additions.

The Introduction contains some his-

torical material on torsional vibration.

This is then followded by detailed

chapters on the subjects of simple and
multi-mass systems, frequency tabula-

tions, coupling effects in geared systems,

effective inertia method, coupled torsion-

al and flexural vibration in engine sys-

tems, and equivalent shafts. Examples

are included throughout from marine,

electrical, aeronautical and automobile

engineering practice.

The running and maintenance of ma-
rine machinery, 4th ed.

Various authors. London, Institute of marine en-

gineers, 1955. 231 p., diagrs., 17/3.

A completely rewritten edition of a

standard British text intended both as

an introduction to the subject for júnior

engineers and as a review of the best

current practice for sénior engineers.

Various authorities have contributed the

separate chapters which deal with boilers,

fuel, steam reciprocating machinery,

steam turbines, electrical machinery, dies-

el engines, refrigerating machinery,
pumping arrangements, and steering

gears.

Theory of games and linear program-
ming.

S. Vajda. London, Methuen, Toronto, British

Book Service, 1956. 106p., $1.45.

In this account of a new branch of

applied mathematics, based on alge-

braic concepts, only a fairly elementary

knowledge of álgebra and linear analytic

geometry is assumed.

The argument is developed from first

principies, the first three chapters cover-

ing the theory of games and its connec-

tion with linear programming. This latter

has drawn its stimulus from problems in

economics, and deals with problems
which cannot be solved by methods of

calculus.

Examples worked out in detail are

given of situations where linear program-
ming methods have proved useful. There
is also a bibliography of some thirty-one

references on the subject.

Transistors I
Princeton, RCA laboratories, 1956. 676p., illus.,

$4.70 (U.S.)

Of the forty-one papers by members of

the RCA staff in this volume, thirty-one

have not previously been published. The
Corporation decided to issue this com-
pilation in order to make known recent

research and development work on semi-

conductors, transistors and their applica-

tions.

There are two introductory papers,

and the remainder are divided into five

groups: materiais and techniques; de-

vices; fluctuation noise; test and measure-
ment equipment; and applications. To
complete the picture, there are abstracts

of forty-six papers already published in

technical periodicals.

TECHNICAL BULLETINS
AND

PAMPHLETS RECEIVED

Aircraft

Safety through steep gradient aircraft.

R. M. Woodham. (Guggenheim avia-

tion safety center at Cornell Univer-

sity)

Concrete

Cracking in reinforced concrete flexural

members. A. P. Clark. (American iron

and steel institute)
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Investigation of the moisture - volume
stability of concrete masonry units.

J. J. Shideler (Portland cement assoe.

Buli. D3)
Method for determining the moisture con-

ditions of hardened concrete in terms

of relative humidity. C. A. Menzel.

(Portland cement assoe. Buli. D4)
Nature of bond in pre-tensioned proe-

stressed concrete ( and discussion

)

J. B. Janney. (Portland cement assoe.

Bulis. D2 and D2A

)

Education

Engineering enrollments and degrees,

1955. (U.S. Office of education)

Beport on American methods of train-

ing in industrial engineering and man-
agement in universities and industrial

plants. T. B. Worth.

Study of technology as a branch of edu-

cation. C. W. Dannatt. ( Institution of

mining and metallurgy)

Electrical engineering

Application of the disperion test to the

drying of high voltage transformers.

D. C. G. Smith. (E.B.A. V/T123)
Canada. Second annual electric power

survey of capability and load, March,
1956. (Dominion bureau of statistics)

Flameproof electrical apparatus: flanged

joints, one inch in radial breadth, in

mixtures of acetone, vapour and air.

T.
J.

A. Brown and N. Simpson.

(E.B.A. G/T305)

Becommended practice for electrical in-

stallations in caravans. ( Institution of

electrical engineers)

Stray load losses in a.c. rotating machin-

ery. A review of the state of the art.

K. C. Mukherji. (E.B.A. Z/T102)

Engineering

Engineering and enterprise. L. K. Sill-

cox (Toronto University. Eighth Wall-

berg lecture, 1955

)

Fire protection

Standards for the installation, mainten-

ance and use of first aid fire appli-

ances. (Dominion board of insurance

underwriters

)

Standards for the installation of sprinkler

systems. ( Dominion board of insur-

ance underwriters)

Hydraulic laboratories

The six-inch water tunnel at the St.

Anthony Falis hydraulic laboratory and
its experimental use in cavitation de-

sign studies. L. G. Straub and others.

( Minnesota. University

)

Mining and metallurgy

Basic effeets of environment on the

strength, scaling and embrittlement of

metais at high temperatures. (A.S.T.M.

s.t.p. no. 171

)

Direct-reading charts for the design of

welded aluminum-alloy vessels under

externai pressure. Marshall Holt. (Alu-

minum research laboratories. Tech. pa.

no. 11)

The mechanical properties of wrought
phosphor bronze alloys. G. B. Gohn
and others. (A.S.T.M. s.t.p. No. 183)

The Mining Journal, annual review, 1956.

Straightline column formulas for alumin-

ium alloys. H. N. Hill and J. W. Clark.

( Aluminum research laboratories.

Tech. pa. no. 12)

Weights and measures

Units of systems of weights and meas-

ures: their origin, development and
present status. (U.S. National bureau

of standards. Circular no. 570)

Miscellaneous

Administrative intelligence; our greatest

need for good success. T. G. Spates.

(Califórnia institute of technology)

Phenomenological treatment of ferroelec-

tricity and antiferroelectricity in

NaNb03 . L. E. Cross. (E.B.A. L/T
345)

CONTINUOUS WOOD

STAVE HYDRO LINE

sg» "Pacpipe" B.C. Fir wood stave

'ff//
pipe is unexcelled for its dur-

ability and long life under ex-

treme conditions. Supplied and

installed by Pacific Coast Pipe

Co. Ltd., "Pacpipe" is giving

excellent service ali over the

world.

Write for our illustrated Catalogue No. 54 for complete
information on "Pacpipe" Wood Stave Pipe and Tanks.

pacpipe
WOOD PIPE * TANKS
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Photoelastic and experimental analog pro-

cedures. W. T. Moody and H. B. Phil-
lips. ( U.S. Bureau of reclamation. En-
gineering monograph no. 23)

Water sorption in heat-treated polysty-
rene and plasticised polyvinyl chlor-

ide. A. G. Day. (E.R.A. L/T344)
Winter construction. (N.R.C. Div. of

building research. Better building bul-

letin No. 6)

STANDARDS REVIEWED
British Standards, British standards in-
stitution, 3 Park St., London W. 1. Also
available from the Canadian standards
association.

The following British Standards
have been received:

2A.102-Steel bolts (Unified hexagons and Unified
threads) for aircraff. 6/-.

2A.103-Steel nuts (Unified hexagons and Unified
Threads) (ordinary thin, slotted and castle) for
aircraft. 3/-.

2A.104-Corrosion-resisting steel bolts (Unified hex-
agons and Unified threads) for aircraft. 5/-.

2A.105— Corrosion-resisting steel nuts (Unified hex-
agons and Unified threads) (ordinary, thin,
slotted and castle) for aircraft. 3/-.

2A.107-Aluminum alloy nuts (Unified hexagons
and Unified threads) (ordinary and slotted) for
aircraft. 2/6.

2A.108-Steel bolts (Unified hexagons, Unified
threads and dose tolerance shanks) for aircraft.

5/-.

2A.1 1 1—Cadmium plated seel bolts (Unified hexa-
gons, Unified threads and dose tolerance shanks)

for aircraft. 5/-.
2A. 113 Steel mushroom head bolts (Unified

threads) for aircraft. A/-.

2A.1 14— Corrosion-resisting steel mushroom head
bolts (Unified theads) for aircraft. 4/.

2A.169—Aluminum alloy bolts (Unified hexagons
and Unified threads) for aircraft. 5/-.

2A. 170—Aluminum alloy mushroom head bolts

(Unified threads) for aircraft. 3/-.

2.G.1 1 3— British standard for manifold pressure

gauges for aircraft. 2/-.

S.P.115 to 1 17— British standard for hydraulic sur-

face-check type lubricating nipples for aircraft.

3/-.

Canadian standards, Canadian associa-

tion, National research building, Ottawa.

HC66—1956—Seamless copper water

tube and drainage tube.

This third edition replaces the second

published in 1950. It covers seamless cop-

per tube especially designed for plumb-
ing purposes, underground water serv-

ices, drainage, etc, but also suitable for

copper coil water heaters, fuel oil lines,

gas lines, etc.

As with the first edition, this specifi-

cation was prepared as a National Stan-

dard to which reference could be made
in the plumbing and heating section of

the National Building Code. The third

edition includes further revisions to bring

this Specification into substantial agree-

ment with current American practice and

to add certain drainage tube sizes which
have now been adopted. 3rd ed. $1.00

0132.1-1956—Wood sash and screen

frames.

"This Specification covers the require-

ments for materiais and construction of

wood sash, and screen frames. It sets

forth the quality and species of lumber
which may be used, minimum construc-

tion requirements, preservative treatment,

glazing requirements, certification, mark-
ing and inspection, and shows standard

opening sizes and designs of pairs of

sash, single sash, storm sash, and screen

frames." 50 cents

The following Canadian standards have
also been received:

—

Canadian electrical code, Part II, essential re-

quirements and minimum standards covering
electrical equipment.

C22.2 No. 0—1956—Definitions and general re-

quirements, 4th ed. 75 cents.

C22.2 No. 3— 1955-Construction and test of elec-

rical equipment for oil-burning apparatus, 3rd
ed. $1.00.

C22.2 No. 29-1955-Construction and test of

panelboards and panelboard enclosures, 2nd
ed. $1.25.

C22.2 No. 52-1955 - Construction and test of
service-entrance cables, 2nd ed. $1.25.

C22.2 No. 57-1956-Construction and test of

pull-off plugs for electro-thermal appliances,

2nd ed. $1.00.

C22.2 No. 81-1956-Construction and test of

electric flat-irons. $1.00.

-
-

- -\

WBBÊBBL

ORTON STORAGE TANKS LINK REFINERY TO CONSUMER
Typical of Horton equipment serving the petroleum

industry in ali phases of its complex operation, are

these A.P.I., flat bottom, cone roof storage tanks.

For years, Horton processing and storage equip-

ment has helped the petroleum industry meet the

ever-growing demand for its products.

HORTON 5628

WORKS LIMITED
CALGARY TORONTO MONTREALMAIN OFFICE AND PLANT FORT ER I E ONTÁRIOWESTERN PLANT • LETHBRIDGE ALBERTA
AGENTS • GORDON RUSSELL LTD VANCOUVER • MU MFOR D MEDLAND LT O WINNIPEG

Located at the marketing terminal of

Imperial Oil at London, Ontário —
along side the pipeline terminal of

Imperial Oil running from Sarnia to

Toronto — these storage tanks are a

vital link in the oil industry of

Canada. Six tanks in ali were in-

stalled by Horton — ranging in size

to 67,000 bbls. capacify — and store

gasoline, furnace fuel, stove oil and
related petroleum products.
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G. M. GEST LIMITED
Service Building

Ville LaSalle, Que.

II

SIPOREX
WALLS & ROOF DECK

II

Reg'd Trade Mark

SPECI FICATIONS
ROOF DECK

Nominal Density
Thickness

Weight
Average span
Insulating volue

(including roofing)

WALLS
Nominal Density

Thickness

Weight
Principal slab length

Insulating value
(including weather
protection)

31 Ibs./cu. ft.

4'

1 2 Ibs./sq. ft.

7'6'

"U"= 0.18

31 Ibs./cu. ft.

6'

1 8 Ibs./sq. ft.

10'0*

"U"= 0.12

The walls and roof deck of the G. M. Gest service building are of "SIPOREX" pre-cast

autoclaved cellular concrete slabs. "Siporex" was also used for interior partitions.

The clean, light coloured interior surfaces of roof and walls are left exposed

but may be plastered or painted for decoration. The roofing membrane is applied

directly to the "Siporex" deck. The exterior wall surfaces are

simply treated for weather protection.

The "Siporex" itself provides the full re<jjuired insulation.

The building is easy to heat in winter and is cool in summer.

Our nearest office will be pleased to mail brochure on "Siporex" or provide further information.

SIPOREX
LIMITED

Diyision of Dominion Tar & Chemical Co. Ltd.

Reinforced insulating slabs for roofs, floors,

walls and partitions and insulating building

blocks.

640 CATHCART ST.;

MONTREAL, QUE.

Toronto:

26 Hollinger RoadU

Quebec City:

13 Place d'Aiguillon:
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9nduáinial Bliefa

A DIGEST

OF INFORMATION

RECEIVED BY

THE EDITOR

Appointments and Transfers

C.G.E. Manager in Ottawa—C. A. Mor-
rison, vice-president, Canadian General
Electric Co. Ltd., announces the appoint-

ment of Archie M. Doyle as manager of

the company's district office in Ottawa,
succeeding Gilbert J. Doane who has
retired after 37 years in that position.

Shell Oil Appointment — A. L. Wilson,

vice-president, marketing, Shell Oil Com-
pany of Canada Limited, has announced
the appointment of J. M. Boyd as his

executive assistant, Mr. Boyd will be suc-

ceeded as manager, head office market-
ing operations, by H. L. Hinchcliffe.

Standard Wire and Cable—Edmund S.

Rose, president of Standard Wire and
Cable Limited announces the appoint-

ments of Donald A. Campbell as sec-

retary-treasurer; G. V. Taylor, plant man-
ager; G. W. Vogan, sales manager.

W. S. Kirkpatrick

Cominco Officers — The Consolidated

Mining and Smelting Company of Can-

ada Limited announce the appointment

of W. S. Kirkpatrick as executive vice-

president, and of R. D. Perry as a vice-

president.

Canadian Arsenais Limited — The ap-

pointment of G. W. Hunter, assistant

deputy minister of the Department of

Defence Production, as a director of Ca-
nadian Arsenais Limited, has been an-

nounced by the Right Honourable C. D.
Howe, Minister of Defence Production.

Canadian Vickers Board Changes—At the

first annual meeting since Vickers Lim-

ited, of England, took over control of

Canadian Vickers Limited, certain chang-

es in the board of the Canadian company
were announced. New directors are: The
Viscount Knollys, board chairman of the

British firm; Maj.-Gen. C. A. L. Dun-
phie, chairman of Vickers-Armstrong

Limited; Lewis J-B. Forbes, president of

Pilkington Bros. (Canada) Ltd.; and J.

B. Hatcher, secretary of Canadian Vick-

ers Limited. Re-elected to the board

were: O. H. Barrett, president; F. H.

Brown; C. L. Dewar; R. M. P. Hamil-

ton;
J.

Edouard Labelle, chairman of the

board; R. K. McConnell; and Jean Ray-

mond.

Canadian Aero Service — Michael S.

Reford is appointed geophysicist for

Canadian Aero Service Limited, Ottawa.

R. D. Perry

Copper Mill Appointment — J. P. Sut-

cliffe is appointed plant manager of the

Western Copper Mills Ltd. plant in Van-
couver, according to Richard M. Reiner,

president and managing director.

Canadian Locomotive Directors — New
directors elected to the board of Cana-
dian Locomotive Company are G. O.

Saunders, m.e.i.c, vice-president, manu-
facturing; G. R. Wyer, executive vice-

president, The Canadian Fairbanks-

Morse Co. Ltd.; and William B. Morse,

Fairbanks, Morse & Co., Chicago.

T. J. Bell

Fiberglas Canada President — W. E.

Phillips, vice-chairman, Fiberglas Canada
Limited, has announced the appointment

of T.
J.

Bell as president of the com-
pany. Mr. Bell was made executive vice-

president last August.

Dominion Bridge Head Office— Recently

announced are four new appointments

ali as assistant to the vice-president and
managing director, to the head office

staff of Dominion Bridge Company Lim-
ited. These are: Ernest A. Ford, m.e.i.c;

Palmer E. Savage, m.e.i.c; MacKenzie
McMurray, m.e.i.c; and Robert J. A.

Fricker. AU were previously sénior offi-

cials in their respective divisional head-

quarters.

Canadian Westinghouse Changes—Four
new departments within the industrial

products division of Canadian Westing-
house Company Limited are announced.

Associated new appointments are: W. A.

Eskil, manager, industrial control and
panelboard; Stanley Thurgar, manag-
er, distribution apparatus; T. B. Louns-
bury, jr.e.i.c, manager, meters, instru-

ments and relays. Manager of the small

motors department is to be announced
later.

General Motors Diesel—Staff changes an-

nounced by General Motors Diesel Lim-
ited include: A. G. Shugg, district man-
ager in Vancouver for diesel engine sales;

N. D. Love, engine distribution manag-
er at London, Ont., for engine sales; G.

M. Lynch, district service engineer for

the territory British Columbia to the

Manitoba-Ontario border.
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Here's a PRE-TESTED investment
in water pipe for your community

Delavaud Cast Iron Pipe is cast centrifu-

gally. This method is so highly mechanized
that the margin of possible error is small.

The ladle tilts, the hot metal spins into shape
and the mould is kept rotating until the pipe

is cool. A visual inspection is made. It looks

perfect.

But is it perfect? With Delavaud Pipe noth-

ing is left to chance. Tests are carried out to

ensure that the "arteries" oí the community

or housing scheme will stand up to the worst

possible treatment.

Crushing tests carried out on Standard 6"

Delavaud Cast Iron Pipe, using the Compres-
sion Ring method illustrated, gave average

strength figures of 17,900 lbs. per lineal foot.

Yes, it is perfect for your reguirements.
Delavaud Cast Iron Pipe is made to resist

heavy fill, heavy traffic, soil disturbances and
abnormal pressures.

For ímther details, wiite to: ^f-^ff\^%^ 5f [rOXI
f o un dri e s, lim it e d

Pipe Division

Head OHice: National Iron Division:

921 Sun Liíe Bldg., Montreal 324 Cherry Street, Toronto
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Dominion Chain Officers — Officers of

Dominion Chain Company Limited an-

nounced at the recent annual meeting
are: W. F. Wheeler, chairman; F. C.

Cullimore, president and general man-
ager; C. N. Johns, vice-prêsident;

J. R.

Hamilton, secretary and treasurer.

Canada Iron Group — Recent appoint-

ments within Canada Iron Foundries

Limited include: W. A. Marshall, m.e.i.c,

president of Dominion Structural Steel

Limited, a director; G. D. Turnbull, P.

M. Draper, and
J.

E. Rehder, vice-presi-

dents; S. A. Williams, special assistant

to the president.

Among other companies of the Can-
ada Iron group: C. D. Marshall and H.

N. Magnan become directors of Disher

Steel Construction Company Limited, and
W. J. H. Disher, president of that com-
pany, is made a director of Dominion
Structural Steel Limited.

New Equipment and Developments

Radio and Television— Canadian Gen-
eral Electric Company has recently in-

troduced several new items of equipment

in the fields of radio and television

broadcasting. A simplified and improved
50,000-watt broadcast transmitter for

AM radio stations uses germanium recti-

fiers for high-voltage power supply and
reduced tube requirements, using only

13 tubes against the 40-odd in existing

units.

A new television broadcast transmit-

ter, available in the last quarter of 1956,

will enable prospective VHF broadcast-

ers to take advantage of low power TV
channel allocations. Equipment for the

400-watt transmitter will be in packages,

and can operate unattended directly

from network or with facilities of a key
network production centre. Another new
line is the "Ultracon" remote control

equipment, designed for the unattended
operation of television broadcast trans-

mitters. The company's tube department
has a new line of television receiving

tubes which will reduce series-string heat-

er power 25 per cent, drawing 450 ma.

heater current, and designed for portable

receivers.

Direct Link to Europe—Canadian Over-

seas Telecommunication Corporation in-

augurated in May a new direct high-

speed radio telegraph link between Que-

bec City and Paris.

Radioisotopes at C.N.E.— The use which
Britain is making of radioactive isotopes

for industrial purposes will be one of the

features of the United Kingdom stand at

the Canadian National Exhibition, at

Toronto, 24 Aug. to 8 Sep. Four display

paneis will show some of the industrial

applications. One will show the use of

radioisotopes for radiography of castings

and other parts; ali welds in Britain's

current nuclear power station construc-

tion are checked by this method.
The second panei will show how leaks

in oil and water pipes are detected by

YOU NAME IT

CHEN/RON

DOES ITI

WorlcTs most versatile,

economical and rigid

slotted angle.

for • shelving • conveyors •

benches • plant structures

partitioning • sheds •

trolleys • and 101 other

temporary or permanent
structures

REXDALE BLVD., REXDALE, ONTÁRIO

Cable: Tecalemlt, Toronto. Phor.e: CH 4-1126

PO 4073

filling the pipe with an active solution

under pressure, flushing out, and check-
ing for residual radioactivity which will

be found where the solution has leaked
out. The third application has been used
to reduce the cost of dredging estuaries

and harbours by tracing tidal movements
with active isotopes dropped into the
water. This has been used by the Port

of London Authority. Finally, thickness

gauging will be shown — a technique al-

ready quite widely used in Canada.
A model of the nuclear power station

at Calder Hall, Cumberland, will also

be on display.

Dominion Electrohome Industries Limit-

ed, of Kitchener has announced an en-

gineering scholarship for a graduate of

the Kitchener-Waterloo Collegiate and
Vocational School. The Electrohome
Electronics Award is to be available this

year and will amount to $1,600 on the
basis of $600 for the first year, $400 for

the second year, and $300 in each of

the third and fourth years. The company
wish to encourage students to study radio

physics, electrical engineering, engineer-

ing physics or physics with electronics

option at a Canadian university. The
scholarship winner will be selected by
both the company and the Scholarship

Committee. In announcing the scholar-

ship award to the students of the school

the company stated they hoped this ges-

ture would lead other firms to awarding
scholarships which would help alleviate

the national problem of a shortage of per-

sonnel with engineering training.

Telephone answered automatically—Pye
Canada Ltd. has announced its telephone

answering machine, an instrument de-

signed to answer a telephone automatic-

ally in the absence of a subscriber. This

instrument answers the calls with a re-

corded message of up to 50 seconds dur-

ation then records the caller's message
which can be as long as three minutes.

On completion of the recording, the line

is cleared automatically. Total recording

time is one hour and automatic erasion

allows the recording tape to be used in-

definitely. Should insufficient recording

time remain available, the machine will

not answer the caller, avoiding partially

recorded calls.

During playback, the machine is dis-

connected from the line and recorded
messages are reproduced via a loudspeak-

er or headset. A wide range of recording

leveis can be reproduced successfully to

cover local and long distance calls. The
machine operates from normal a.c. mains;
100-150 or 200-250 volts 40/60 cps.

High Temperature Alloys — Two new
high temperature alloys for aircraft and
industrial gas turbine applications are an-

nounced by the International Nickel

Company. The first, Inconel "700" age-

hardenable nickel-cobalt-chromium alloy,

contains approximately 50 per cent nickel

and 30 per cent cobalt. This modification

of Inconel "X" was developed for air-
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CORROSION TESTS

AID METALS SELECTIO

rrosion test spool is examined
plant supervisor and INCO Re-

irch Engineer at Ontário Paper
mpany, Thorold, Ontário.

INCOcanbe of service to you
The above picture shows an INCO test spool which

contains a variety of metais and alloys for testing

under actual conditions of projected use. Over many
years, INCO has made thousands of "on the job"

corrosion tests to determine which alloy or metal

is best suited for the particular job. This type of

close co-operation enabíes INCO to put its facili-

ties, personnel and experience to the best use in

helping Canadian industry. If you have a metais

problem . . . let the information and experience

available at INCO be of service to you.

^Information involving corrosion, fabrication, foundry
problems, high and low temperature service and metais

selection.

>EMBLEM SERVICE<

TKADE MAKK

INCO SERVICE GOES WITH INCO NiCKEL

DEVELOPMENT AND RESEARCH DIVISION

THE INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED, 25 KING ST. W.
f
T0R0N1
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craft designers who were seeking ade-

quate strength for forged aircraft gas

turbine blades at temperatures up to 1650
deg. F. A metal was required that could

be operated at a working temperature
approximately 150 deg. F. higher than
the Inconel "X" alloy. The mechanical
properties of the Inconel "700" alloy at

1650 deg. F. are very similar to those of

Inconel "X" at 1500 deg. F. The second
new product, Incoloy "901" nickel-iron-

chromium alloy, has been developed for

use in aircraft and industrial gas turbines
for those components requiring high
creep and rupture strength in the tem-
perature range of 1000 deg. to 1400 deg.
F. An important physical property of the
new alloy is its low co-efficient of ther-

mal expansion. Containing approximately
40 per cent nickel, it is close enough to

ferritic alloy steels to permit the two ma-
teriais to be joined without special provi-
sion for thermal expansion. Incoloy "901"

is expected to find wide application for
use in turbine rotor and compressor discs

and structural parts calling for an inter-

mediate temperature range of 1000 to
1400 deg. F.

Canadian Machines for U.S.- A battery
of four special purpose bearing-torque
machines is nearing completion at the
Toronto plant of Standard-Modern Tool
Company Limited for one of the leading
automobile manufacturers in Detroit.

Each multi-station machine automatically
pre-loads and torque tests the bearing
lock nut of the pinion shaft in an automo-
bile rear end assembly. Narrow torque
limits are 18 to 24 in.-lb. The machine
tightens the lock nut, then checks the
pre-load torque on tapered roller bear-
ings during a 5-second run-in period.

Three stations on the continually rotat-

ing machine turn out 240 assemblies per

hour, or one every 15 seconds.

Change of Location — Head office and
manufacturing facilities of Micanite Can-
ada, Ltd., recent acquisition of Minne-

sota Mining and Manufacturing Com-
pany, have been moved from their form-

er location at Granby, P.Q. to the 3M
plant at London, Ont.

Rotary Unscrambler — The Line-O-Flex

rotary unscrambling table is designed to

unscramble cylindrical containers such

as bottles, jars, and cans. This unit is

usually installed as the first operation

on production lines for single lane trans-

fer to washers or cleaners, fillers, cappers

and labellers. Available in 3 standard

sizes to suit any discharge angle, and
speeds up to 200 per minute. Accumu-
lating table similar to the unscrambler

is available. Both these machines are de-

signed and manufactured by Specialty

Manufacturing & Distributing Co. Ltd.,

Toronto.

Hydraulic Oil Coolers—A line of air type

and water type oil coolers for industrial

hydraulic systems is now available from

Vickers-Sperry of Canada Limited. The
coolers feature a high rate of heat trans-

fer per unit of space occupied. Desig-

nated Series OCW, Vickers water type

oil coolers are available in single unit

sizes for oil flows up to 100 g.p.m. and
for continuous power removais up to 37

h.p. (based on 85 deg. F. entering water

temperature). Greater requirements can

be met with two smaller coolers of equal

size used in parallel.

New Plant — The Packard Electric Com-
pany Limited, of St. Catharines, Ont.,

is to build a plant at Three Rivers, Que-
bec, at an estimated cost of $225,000 for

the manufacture of transformers and
watthour meters. The plant is expected

to start production early in the fali.

Industrial Fans—A new line of industrial

fans designed for high efficiency is now
available from Canadian Sirocco Com-
pany, Ltd. Designated series 106, the

new standard industrial fans are available

in sizes 11 through 37 with adjustable

discharge in V-belt driven arrangements

1 and 9 for the full range, and in direct-

connected arrangements 4 and 8 for lim-

ited sizes. Series 106 fan sizes 11 through
37 permit a choice of three types of

wheels: AH (air handling), MH (mater-

ial handling) and LS (long shavings).

In sizes 41 through 60, the new units

are available with fixed discharge in ar-

rangement 1 with choice of two types of

bearing supports. Series 106 fans sizes

41 through 60 can be obtained with
either of two types of wheels, AH or MH.
The new series 106 packaged indus-

trial fan, a modification of arrangement

9, is a completely self-contained unit,

eliminating the need for a separate motor
foundation and minimizing floor area

requirement. Packaged industrial fans are

available in sizes 11 through 26 with

adjustable d i s c h a r ge housings. MH
wheels only are standard with the new
packaged units; AH or LS wheels can be
furnished on special order.

Safety Awards — For the first time a

single Canadian company has won both

first prizes awarded by the National Saf-

ety Council for outstanding safety rec-

ords in the wood preserving industry in

North America. Canada Creosoting Com-
pany Limited, a subsidiary of Dominion
Tar & Chemical Company, Limited, won
the award for plants operating more than

60,000 hours and also for plants operat-

ing less than 60,000 hours during the

year 1955. The first award was won by
the Delson, Quebec, plant, the second

by the North Vancouver plant. The
awards were made for a complete ac-

cident-free year. Four other awards were
won by other subsidiaries of Dominion
Tar & Chemical Company, Limited, mak-
ing a total of six National Safety Council

awards won by this company for 1955.

Air Conditioning Units — A new line of

complete central-station, cabinet-type air

conditioning units for industrial and com-
mercial applications is now available from

Canadian Sirocco Company, Ltd. Capac-
ity range in ali types is from 600 to

48,000 cu. ft. per minute. Three basic

types of units are included: ( 1 ) air con-

ditioning units, (2) sprayed coil condi-

tioner units and ( 3 ) multi-zone condi-

tioner units. The air conditioning and
sprayed coil conditioning units are avail-

able as either horizontal or space-saving

vertical arrangements, botíi with horizon-

tal air flow through the cooling coils.

Multi-zone conditioner units are made
in one arrangement for either horizontal

or vertical air flow. Manual or automatic
controls can be provided for temperature.

multi-zone or ventilation control.

NATION-WIDE SERVICE IN

ub-surface
xploration^

• SOIL SAMPLING

• FOUNDATION TESTING

PRESSURE
|

PIEZOMETER
) TESTS

PERCOLATION )

• CORE DRILLING

• GROUTING

* Over 200,000 fl. of

successful test work
throughout Canada.

X.

tunnels

BOYLES BROS
OHIllINC COMPANY LTD..

VANCOUVER, CANADA

Modern Equipment and Experienced Crews at MONCTON, NORANDA,

KIRKLAND LAKE, PORT ARTHUR, EDMONTON and VANCOUVER

wharfs

hydro

projects
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Tkái lòdu ItH/lfa/ Beiátouá Vem
WELDED WITH

CONTACT
"ELECTROD" 624

Eight racks in ali are required for the

dam; two are 20 ft. x 20 ft. (16 tons each)

and six are 16 ft. x20 ft. (14 tons each).

For sections of pipe incorporated in each
rack, Stelco "Electrod" 704D is used.

Here, in the making, is one of the massive trash racks for

Quebec Hydro's new Bersimis Dam. Each rack uses approxi-

mately 700 lbs. of 5/32" Stelco Iron Powder Contact "Electrod"
No. 624 ... a shielded-arc, "touch type" electrode recommended
for ali structural, general fabrication, and maintenance work.
This rod is fast and easy to use . . . produces strong, ductile

welds, with easy slag removal, excellent appearance, and no
undercutting.

Full information on ali Stelco "Electrod" is available in

booklet form from any Stelco Sales Office.

THE STEEL COMPANY OF CANADA, LIMITED
Execuf/ve Offices: Hamilton — Montreal

Sales Offices: Halifax • Saint John • Montreal • Ottawa • Toronto • Hamilton • London • Windsor • Winnipeg • Edmonton • Vancouver.

J. C. Pratt & Co. Limited, St. Johns, Newfoundland. 56301 .f
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• BRIEFS
Plant Expansion— J. Gilchrist, managing
director of Ex-Cell-O Corporation of Can-

ada, Limited, announces that a $200,-

000 administration and engineering build-

ing is to be erected at their plant in Lon-

don, Ont.

Portable Cutting Machine — Canadian
Liquid Air announce tlie introduction of

a new, lightweight, portable and inexpen-

sive motor-driven cutting machine, known
as the L. A. Handicutter. Weighing
only 16 lb., the Handicutter easily per-
forms the tasks met with in the general

repair shop or plant. It cuts steel from
Y» in. to 4 in. in thickness, in straight

line, square (90 deg. ) or bevelled (plus

or minus 45 deg.); and circles from
1/2 in. to 45 in. in diameter. A limited

degree of hand-guided cutting for slow
curves and single irregular outlines may
also be performed.

Turbine for Laurie River - Sherritt Gor-
din Mines Limited have ordered a 7000
h.p. water turbine from the English

Electric Company of Canada for installa-

tion on the Laurie River in Manitoba.
one hundred miles north of Sherridon.
The unit is a vertical shaft reaction
(Francis) turbine and has an operating
net rated head of 55 ft. The rate output
is 7000 b.h.p. with an operating speed
of 163.6 r.o.m. The turbine is to be built
for English Electric by its associate com-
pany, John Inglis Co., Toronto, and de-
livery is planned for early 1957.

"Packaged" Program on Concrete - The
Master Builders Co. Limited has an-
nounced an informative "packaged" pro-
gram on concrete that should be of in-
terest to program chairmen. Comprising
two short coloured films with sound to-
gether with the services of a qualified
speaker for a following question and
answer period, the program runs be-
tween 1% and 2 hours.
The first film produced by the Ameri-

can Concrete Institute in conjunction
with the Portland Cement Association is
entitled "Placing, Finishing and Curing
Quality Concrete". The second entitled
The Man With The Trowel" deals with
the problems of controlling the variables
that affect not only the nualitv but also
the cost of concrete in place. The ques-
tion and answer session is directed to-
wards ans-erin" questions related to
specific field problems.

Bookings are now being made for
fali and winter meetings and interested
program chairmen should communicate
with The Master Builders Co. Limited
95 Ingram Drive, Toronto. Ont. Tele-
phone Cherry 1-8641.

Mould Release Emulsion - An improv-
ed silicone mould release emulsion, de-
signed to give finer surface detail, better
surface finish, and greater economy in
emulsion system operation, is available
from Canadian General Electric's chem-
ical materiais section. It is designated as

SM-62 in the department's product line.

Product data sheets may be obtained by
writing to Chemical Materials Sales,

Canadian General Electric Co. Ltd., 1601

Davenport Road, Toronto.

Copper for Electrical Conductors —
Information on the electrical properties

and uses of copper and copper alloys,

bus conductor shapes, wire, cable, and

conduit, and special shapes, is given in

Publication C-25, which is comprehen-

sively illustrated with pictures, diagrams,

and tables. The publication is obtainable

from Anaconda Brass Limited, New Tor-

onto, Ont.

British Aluminum Contracts—Canadian

British Aluminium Company has award-

ed the contract for construction of its

new aluminum smelter at Baie Comeau,
P.Q., to Anglin-Norcross Corp. Ltd., and
Atlas Construction Co. Ltd., as announc-

ed by P. T. Ensor, general manager.

Construction is to proceed in two stages.

The first is to be completed in the fali

of 1957, and the second at the end of

1958.

Stage I will comprise two furnace

rooms (pot rooms), each of which will

have two furnace lines (pot lines). The
furnace rooms will each be 1710 feet

long and 78/2 feet wide, with an elevat-

ed operational floor about 10 feet above
yard levei. Other buildings to be built,

he said, include a rectifier house, casting

shop, workshop and furnace lining build-

ing, a boiler and compressor house and
a carbon factory. There will also be
alumina and coke silos, a laboratory and
an office building. The Schedule calls

for power to be connected with the stage
I furnaces in November, 1957.

Stage II, to be finished in 1958, will

add two more furnace rooms of the same
capacity, more alumina and coke silos,

and necessary extensions to the rectifier

house and casting shop.

Hydro Standardization — Quebec Hy-
dro-Electric Commission have awarded
a contract to the Canadian Westinghouse
Company for frequency standardization

at Beauharnois station No. 1. The order
calls for one 150,000/200,000 kva., 3-

phase, 60-cycle. 230/120 kv., 55 deg. C.
rise, type ONS/ONP, surge protected

auto-transformer. This transformer is

equipped with on-load taD changing
equipment in the LV winding.

In addition, the comoany will supply
six 50,000 kva., type OFW outdoor surge

protected step-up transformers 120/13 8

kv., and sixteen 138 kv. oil circuit break-
ers with a 5000 Mva interrupting ca-

pacity, and 3 cycle interrupting time.

Another frequency conversion job is a

contract to rebuild the generators at the

Masson station of the McLaren Quebec
Power Company.

It cp lis for the conversion and replace-

ment of ali parts needed to convert four
2000 kva. waterwheel generators for 60
cycle operation.

Wide Band Modulator — A wide band
modulator, the FR-1, has been introdue-

ed by the telecommunications engineer-

ing department of the Canadian West-
inghouse Company. It produces an I.F.

signal in a frequency range between 5
and 100 Mc/s. This signal can be fre-

quency-modulated with modulating fre-

quencies of 10 kc/s - 5000 kc/s, to pro-

duce an r.m.s. deviation of 8 Mc/s. For a

typical deviation of 1 Mc/ s, both the sec-

ond and third harmonic distortions are

of the order of 60 db. It can also be
used as a low distortion driver and mod-
ulator for a wide band communication
system, by heterodyning the output up to

any R.F. carrrier frequency.

Change of Address.—The Toronto office

of Spartan Air Services Limited and Ca-
nadian Aero Service Limited is now at

347 Bay St. (Empire 6-2233).

New Headquarters.—The headquarters

and Montreal division office of Racey,

MacCallum and Associates Limited has

moved to the Professional Arts Building,

5890 Monkland Ave., Montreal (Hunter
9-4941).

Tool Company Purchase.—It is an-

nounced in a joint statement that Rem-
ington Arms Company, Inc., Bridgeport,

Conn., has entered into an agreement

to purchase the Mali Tool Company, of

Chicago; this agreement includes the Ca-

nadian subsidiary, Mali Tool Limited, of

Toronto.

Company Merger.—Effective July 1,

1956, Standard Sanitary and Dominion

Radiator Limited changed its name to

American-Standard Products (Canada)

Limited. Standard-Dominion is a lead-

ing Canadian manufacturer of plumbing

and heating products and is a subsidiary

of American-Radiator & Standard Sani-

tary Corporation, maker of American-

Standard plumbing and heating prod-

ucts in the United States.

At the same time two other affiliated

Canadian companies will become a part

of American-Standard Products (Can-

ada) Limited. These are Canadian Siroc-

co Company, Limited of Windsor, man-

ufacturers of air handling and air condi-

tioning equipment, and Kewanee-Ross of

Canada Limited, Toronto, engaged in the

industrial heat exchanger and steel boil-

er business. Their assets and business

will be transferred to American-Standard

Products (Canada) Limited, and will

continue to produce and sell the same

products as at present. American-Stand-

ard Products (Canada) Limited will

have three plants in Toronto and one in

Windsor, employing a total of 1800

people.

Clarence W. Johnson has been elected

president of American-Standard Products

(Canada) Limited. Mr. Johnson is now
president of Canadian Sirocco. Other of-

ficers of American-Standard Products

(Canada) Limited are George C. Craw-
ford, chairman of the board; Albert 0'B.

Andrews, vice-president; Thomas B.

Cooper, vice-president, secretary and

treasurer; Arthur R. MacCallum, vice-

president, comptroller; and Alex Pirrie.

vice-president, manufacturing.
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The Electrical Industry

In this article the parts of the elec-

trical industry to be considered are

those concerned with the manufac-

ture of heavy and light electrical

equipment, instruments, telecommu-

nication systems, and electronic de-

vices, together with associated re-

search and development facilities.

The electrical power industry, con-

cerned with the production and dis-

tribution of hydro-electric, thermal,

and nuclear power, will be dealt

with in a subsequent article.

The electrical industry is not only

of interest to electrical engineers,

since design and development work,
particularly in the heavy equipment
field, has need of graduates in mech-
anical engineering and engineering

physics.

Heavy Equipment

The heavy electrical industry is

largely concerned with supplying the

power facilities with generating and
distributing equipment. For this and
other industrial power requirements

the items produced include genera-

tors and motors, transformers, recti-

fiers, capacitors, switchgear and fuse-

gear, circuit breakers, and so on.

Another important operation is the

manufacture of wire and cable.

Increasing demand for power sup-

ply and the growth of Canadian in-

dustry generally provide a large po-

tential market for heavy electrical

equipment. It is a highly competitive
market, and Canadian electrical man-
ufacturers are constantly trying to

improve productivity to reduce the

cost of the equipment. This calls for

efficient engineering departments
both for design and for production.

For example, in the production of a

large generator, components weigh-
ing several tons have to be machined
and assembled, probably to a tight

schedule. The production or indus-

trial engineering department would
be concerned with such problems as

minimizing the handling operations

involved.

In general, the heavy equipment
industry requires engineers in de-

sign, production, development, and
sales departments, and supervisory

and management positions in these

departments are often filled by en-

gineers.

Apparatus Industry

The electrical industry also pro-

duces equipment and appliances for

industrial and domestic use. These
items are often mass-produced, again

calling for production engineers. To
meet a competitive market, design

and productivity are important fea-

tures.

Instrumentation and Control

Modem industry is turning more
and more to automatic control, and

new applications are constantly being

found. Automatic control is at pres-

ent probably most advanced in the

process industries, such as petroleum

and chemical, in which large and
complex plants are run continuously

by a few operators, often from a

central control room.

Instruments are required for re-

cording and controlling variables

throughout the process, such as tem-
perature, pressure, flow rates, and
so on, and also to operate motors,

pumps, valves, and other electrical

and mechanical equipment by re-

mote control.

Recording and control instruments

are constantly being improved and
developed to meet new applications,

and there is considerable scope for

the engineer in this side of the elec-

trical industry.

Expansion in the field of electronics in recent years has been among the greatest
for any industry. Part of one major electrical manufactureis electronic engineering
program is this analogue computer; one of the largest in Canada.
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Telecommunications

From the early days of the tele-

graph, telecommunications have de-

veloped into a vast network, using

the telephone, radio, and television.

This represents a large industry, rang-

ing from the manufacture of a trans-

Atlantic cable to the design of an
electronic circuit for a closed indus-

tria] television system.

Engineers are needed for the de-

sign and manufacture of telecommu-
nication equipment, in which certain

Canadian companies specialize, and
are also required for the installation

and maintenance of systems that are

the province of the operating com-
panies.

As an example of some of the work
involved in this field, we would refer

to the article "Microwave Radio
Project of the Trans Canada Tele-

phone System" in this issue of The
Engineering Journal. This is a trans-

continental project, but the industrv

is equally concerned with small in-

ternai comunications systems.

As with other manufacturing oper-

ations, design and production engi-

neers are required for the equip-

ment manufacturers' plants.

Electronics Industry

The so-called electronics industry,

of which instrumentation and com-

munication equipment may also be

considered a part, has expanded
enormouslv in the past ten or so

years, mainly through the industrial

application of developments made
during the war years and the con-

tinued extension of military pro-

grams.

There has been a correspondingly

great demand for electronic engi-

neers, which is likely to continue

for some time. This is to be expected,

since the demand occasioned by a

vast new industry, using new tech-

niques and developing new applica-

itons, has far outgrown the supplv

of graduates trained in the neces-

sary principies.

Despite this intensive demand for

the specialist electronics engineer

and engineering physicist, the pros-

pective graduate should not lose

sight of the opportunities that exist

in the broader fields of the elec-

trical industry.

Automatic control and instrumen-

tation of industrial processes has been

mentioned above. Aviation, both
civil and military, is developing rapid-
ly and on a large scale. Aircraft

instruments and navigational equip-
ment are being widely developed by
the electronics and electrical engi-

neer, and this work is even more
specialized in the field of guided
missiles.

In many industrial fields there is

considerable interest in the applica-

tion of electronic computing devices,

which are being developed on a con-
siderable scale.

Behind ali these developments,
there lies a great amount of funda-
mental research work, in which the

engineer plays a large part, together
with the physicist and mathema-
tician. This work is carried out by
academic and pure research organi-

zations and by industry.

The electronics industry, like other

branches of the electrical industry,

employs electrical, electronic and
mechanical engineers, and engineer-

ing physicists, in departments of pure
and applied research, design, pro-

duction (manufacturing), and sales.

There is also very good scope for

the engineer to advance to manage-
ment and executive positions.

Qualification and Training

For emplovment in an engineering

department, most organizations in the

electrical industry require the can-

didate to be a graduate engineer.

Most companies also offer summer
emplovment to undergraduates.

Training schemes vary in detail,

but the recent graduate joining a

company will have ample opportun-

ity of further training to suit the par-

ticular needs of the industry he is

entering. Courses may include on-

the-job training, financial support for

post-graduate courses, specialized

technical training by the companv,

and facilities for attending special

courses provided by externai tech-

nical and management organizations.

Salary Scales and Benefits

For the graduate engineer in an

engineering department, salary may
range from about $4000 a year to

$10,000 a year, according to age and

experience, with higher salaries avail-

able to the man who progresses to

management and executive positions.

Paid vacations are customary, and

most companies offer pension and

health benefits. In some cases bo-

nuses are paid; for example, in cer-

tain field operations. Other benefits

may include discounts on the pur-

chase of company products.

At the opposite end of the scale from electronics is the heavy electrical equipmenl

side of the industry. Here, a transformer coil is being clamped to size before drying

and treatment.
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WESTINGHOUSE

pullpowerfrom

St. Lawrence

WESTINGHOUSE SUPPLIES
GIANT GENERATING AND
TRANSMISSION EQUIPMENT
FOR VITAL ST. LAWRENCE
POWER PROJECT

Mid-1960 will bring 820,000 Kilowatts of new

Hydro power to Canadian homes and industries—

vitally needed electricity from Ontário Hydro's mighty

St. Lawrence Power Project.

Eight massive Westinghouse generators, each two storeys

high, will handle half this giant power job. The

project's entire output will pass through Westinghouse

step-up transformers; and Westinghouse Jetaire

circuit breakers help protect the multi-million dollar

investment in heavy equipment.

More than half Canada's hydro power already comes

from Westinghouse generating equipment. On the

St. Lawrence, Westinghouse engineering skill

and equipment will contribua- still further to Canada's

already highly electrical way of living.

VOU CAN BE SURE

Model of giant outdoor gener-
ators, now being built by
Westinghouse, wiU help feed
820,000 Kilowatts of new
power to Ontário.

Huge Westinghouse step-up
transformers like chis are now
being built at Westinghouse for
the St. Lawrence Generating
Statioa.

Arriving at the St. Lawrence
Transformer Station, Westing-
housejetaire circuit breakers will

protect power equipment on the

Hydro system.

IF ITSTVèstinghouse
56 DO CCANADIAN WESTINGHOUSE COM PAN Y LIMITED, HAMILTON

Enjoy Television's Top Dramotic Show, Westinghouse STUDIO ONE every Monday at 10:00 o clock
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CANADA

THE ST. LAWRENCE SEAWAY AUTHORITY

OTTAWA, July 9th, 1956

OFFICE! OF THE
PRESIDENT

Dear Doctor Wright,

The Engineering Journal has been bringing to its
readers many good articles concernlng the progress of works
for the St. Lawrence Seaway and Power Project. The
September is sue, devoted to featuring the project and
including the texts of several excellent papers concernlng
the vork, should be of lasting interest to professional and
lay reader alike.

This. is an engineering project but furthermore it
is a social achievement for the lasting good of the peoples
of Canada, the United States and of many other countries
throughout the world. To the completion of this monumental
enterprise, an example of the power of man over the face of
Nature, the engineer has been an essential and prime
contributor

.

At this time I wish to take the opportunity of
commending the editors of the Engineering Journal on their
careful coverage and particularly on the production of this
record of the Seaway progress.

urs sinc

fífM

Dr. L. Austin Wright, M.E.I.C.,
Editor - The Engineering Journal,
2050 Mansfield Street,
MONTREAL 2, P.Q.

Reproduced above is a letter received by The Engineering Journal from the

Honourable Lionel Chevrier, President of the St. Lawrence Seaway Authority.

When Mr. Chevrier heard that a special Seaway issue of the Journal was in

preparation he kindly gave his endorsement in the thoughts expressed here.

THE ENGINEERING JOURNAL—SEPTEMBER, 1956



-

JY1ÍJÍ ST AjjXWâiMCSiVM
BZTWEEN PRCSCOTT AND MONTREAL.

ING THE RAPIDS. AND PROVINCIAL CANALS,

TO IMPROVE THE NAVIGATION.

Office <>C Public Works Toronto. IH5G.

SCALt IN MILCS

T<Hi,t llise frum Tule to Kinaitton ÍVA-

St*

An Historical Review of the Seaway

With particular reference to the contributions made

by members of the Engineering Institute of Canada

IT MAY justly be claimed that the

'seawav', more properly termed
"The Great-Lakes St. Lawrence Deep
Waterway and Power Project",

would never have become a realitv

were it not for the part played by
many members of The Engineering

Institute of Canada. No other great

national undertaking has held such

a prominent place in their dreams,

or has absorbed so many hours of

their time in the scientific studies of

ali its aspects, and finally in the plan-

ning, design, and in the carrying

out of its construction.

Statesmen of the two participating

nations, the United States and Can-
ada, many members of Parliament,

Congress, and two Senates, promi-

nent jurists and members of the legal

profession, public servants, scientists,

statisticians, economists, publicists and
many authors have ali played their

part in bringing the dream to reality.

But to Canada's leading engineers

is due the credit for first conceiving

the idea of a 'deep waterway' and
for their persistent efforts over some
sixty years in finding the right Solu-

tions to the many physical and econ-

omic problems involved.

First Conceived a Century Ago

As early as 1825 the Honourable
John Young, of Montreal, began agit-

ation for a St. Lawrence Seaway, and
this was supported in 1832 by a wide-
ly-publicized article "The Concise

View on Inland Navigation of the

Canadian Provinces". However, from
the point of view of the engineer,

probably the story of the "seaway" 1

".
. . has its beginning in the dreams of

Thomas Coltrin Keefer, m.e.i.c, first

president of the Canadian Society of

Civil Engineers (1887), later The En-

gineering Institute of Canada. Born

in Thorold, Ontário in 1821, through-

out his life he insisted upon the

mystic and indissoluble union of Can-

ada with its parents, Great Britain

and France. At eighteen he was an

engineer upon the Erie canal; he

soon returned to Canadian water-

ways, to become their protagonist

1 The Engineering Journal, 1954, Dec, p. 1637
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and special pleader for the remain-

der of his long life. In 1845 he was
chief engineer of the Ottawa River

works, in charge of the log chutes

and skidways which expedited the

passage of timber to ports of lading.

"Eight years later he was Chief

Harbour Commissioner of Montreal.

But he never was chair-borne for

very long at a time. Throughout the

sixties and the seventies he planned

and supervised scores of waterway
projects, mostly for the improvement
of traffic conditions upon the Cana-

dian rivers. He became the Grand
Old Man of Canadian Engineering

and honours were heaped upon him,

not only by Canada but also Great

Britain and the United States. He
died in 1915.

"The prolific period of his life lay

between 1848 and 1863. In the for-

mer year he lost his job through a

change of government. Whereupon
he took up the pen; in a series of

books and in scores of pamphlets,

articles and addresses he hymned
his devotion to the bounty of nature

as revealed in Canadian lakes,

streams and rivers. The St. Lawrence
was to him a broad passage into the

heart of a virgin continent, whose
commerce sooner or later must take

to the Seas.

"In so far as natural obstacles were
concerned on the St. Lawrence sys-

tem — falis, rapids, and portages

—

he had one sovereign remedy—to

cut more and more canais, until there

was uninterrupted navigation for a

thousand miles to the west, so that

the ships of ali nations could pick

up cargoes at every cove on the

Great Lakes. He fought vehemently

for this particular waterway. To his

sorrow it never carne to pass in his

lifetime."

In 1895 the Governments of the

United States and Canada created an
international waterways commission
called the International Commission,
and instructed it to report on the

feasibility of a deep channel from
the Great Lakes to the sea. The Ca-
nadian commissioners, appointed on
30 November 1895, were O. A. How-
land, chairman, T. C. Keefer, and
Thomas Monro. The United States

commissioners were Dr. James B.

Angell, John E. Russell, and Lymen
E. Cooley. The first joint meeting
was held on 17 January, 1896.

International Joint Commission Formed

In 1900 a board of engineers ap-

pointed by the U.S. Senate recom-
mended to the President of the

Thomas Coltrin Keef-
er, first president of

the Canadian Society

of Civil Engineers
(1887), which later

became the Engineer-
ing Institute of Can-
ada. He was a great

protagonist of the
Canadian waterways.

,. ,.
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United States the construction of a

canal of 21 ft. depth along the Amer-

ican side of the International sec-

tion of the St. Lawrence. In De-

cember 1903, at the suggestion of

the United States, the International

Waterways Commission was estab-

lished with three members each

for the broad purpose of reporting

upon the use and protection of the

Great Lakes. Canadian members
were James P. Mabee, k.c., W. F.

King, m.e.i.C, Chief Dominion As-

tronomer. and Louis Coste, m.e.i.C,

Mr. Mabee resigned on 21 No-
vember, 1905, and was succeeded by
George C. Gibbons, k.c, (afterwards

Sir George). Dr. King resigned in

March, 1907, and was succeeded by
William J. Stewart, Dominion Hydro-

grapher, on 13 April, 1907.

The International Waterways
Commission reported to the Govern-

ments of Canada and the United

States from 1905 to 1913. The Com-
mission^ work covered studies on Ni-

agara power, St. Lawrence power
leveis, the regulation of Lake Erie,

the Chicago drainage canal, the St.

Mary's River (Sault Ste. Marie), etc.

The engineering and other reports

filed with the two governments were
the first reports ever prepared on

boundary water disputes between
the United States and Canada and
pointed out the need for the adop-

tion of definite principies to be fol-
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lowed by the two countries in set-

tling these disputes.

During his period in office as

chairman, Mr. Gibbons brought this

view before the Prime Minister, Sir

Wilfrid Laurier, and in due course at

Sir Wilfrids direction Mr. Gibbons

conferred with James Bryce, then

British Ambassador to the United

States, on the matter. Subsequently

the Hon. Elihu Root, Secretary of

State of the United States, and Mr.

Chandler P. Anderson, worked with

Mr. Brvce and Mr. Gibbons in draft-

ing various versions of what became
the Boundary Waters Treaty of Jan-

uary 11, 1909. The International Joint

Commission was established under

Article VII of the Treaty of 1909

and the organization meeting was
held in Washington in January, 1912.

The first Canadian commissioners ap-

pointed in November, 1911 were Th-
Chase Casgrain, k.c, Henry A. Powell

K.C, and Charles A. Magrath, hon.
M.E.I.C.

First Report of Joint Board

From 1909 until the end of World
War I the subject of the Seaway
received little public attention,

though a number of commissions and
boards in the United States made
studies and reports on a deep water-

way. On 21 January 1920 the Gov-
ernments of the United States and
Canada referred to the International
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Joint Commission certain questions re-

lating to the improvement of the St.

Lavvrence River between Lake On-

tário and Montreal for navigation and

power.

Included in the reference was a

letter of instruction to the board of

engineers created by the two gov-

ernments to report to the Commis-
sion on the engineering features of

the proposed improvements. Lt. Col.

W. P. Wooten was appointed by the

United States Government and W.
A. Bowden was appointed by the

Canadian Government. With compe-
tent staffs at their disposal these two
engineers made a thorough study of

the St. Lawrence River and in June
1921 made their report to the Inter-

national Joint Commission.

After holding extensive hearings

and receiving many briefs on econ-

omic and other aspects of the proj-

ect, the International Joint Commis-
sion on 19 December, 1921 replied

to the various questions of the refer-

ence and recommended that a treaty

be entered into between the gov-

ernments of Canada and the United
States for a scheme of improvement
of the St. Lawrence River between
Montreal and Lake Ontário. The
commission also recommended that

before any final decision was reached

that the report of the board and
other documents filed with the com-
mission be referred back to the board
enlarged bv other leading members
of the engineering profession. Cana-
dian commissioners at this time were

General the Hon. A. G. L. McNaughton,
m.e.i.c, chairman of the Canadian Sec-
tíon, International Joint Commission.

C. A. Magrath, hon. m.e.i.c, chair-

man, H. A. Powell, k.C, and Sir

William H. Hearst. The secretary of

the Canadian section was Lawrence

J. Burpee.

The recommendation of the com-

mission in regard to further studies

was accepted and the Joint Board

of Engineers was increased to six

members. Those appointed for Can-

ada were D. W. McLachlan,

M.E.I.C, Department of Railways

and Canais, Olivier O. Lefebvre,

M.E.I.C, chief engineer, Quebec

Streams Commission, and Brig. Gen.

C. H. Mitchell, c.m.g., c.b., m.e.i.c,

Maj. Gen. Edgar Jadwin, Col. Wil-

liam Kelly, and Lt. Col. George B.

Pillsbury, ali of the Corps of Engi-

neers, U.S. Army, were the Ameri-

can members.

The Hon. G. P. Graham, Minister

of Railways and Canais (Canada) was

chairman of a National Advisory Com-
mittee appointed by the Government

of Canada, and the Hon. Herbert

Hoover, Secretary of Commerce
(United States) was chairman of the

United States St. Lawrence Commis-

sion. Both bodies studied the broad-

er national aspects of the project.

A statement and engineering re-

port on the development of power

on the St. Lawrence river was sub-

mitted to the International Joint Com-
mission in 1925 by the Hydro-Elec-

tric Power Commission of Ontário,

whose chairman at the time was Sir

Adam Beck; F. A. Gaby, m.e.i.c,

was chief engineer, with H. G.

J. G. G. Kerry, m.e.i.c, made extensive

studies of ice conditions and proposed a

national power project and waterway.

Guy A. Lindsay

Acres, m.e.i.c, as hydraulic engi-

neer and R. S. Lea, m.e.i.c, as

consultant. This report proposed

three alternative schemes for devel-

opment, giving estimated costs for

each, and noting that extensive mar-

kets existed for power, gave the

opinion that St. Lawrence power
could produce energy at rates that

were competitive and commercially

attractive within radius of 300 miles.

Report of 1926 and Treaty of 1932

In 1926 the Joint Board of Engi-

neers submitted a comprehensive re-

port, which may with justice be

looked upon as the engineering corol-

lary of the 1921 report of the Inter-

national Joint Commission. It recom-

mended a 25 ft. waterway (the

Canadian majority favouring a 27-ft.

depth) with a 30-ft. depth over the

lock sills. In 1931 the board recon-

sidered these recommendations and
revised its proposals to a 27-ft. depth.

The board, which had raised the

Wooten-Bowden estimates consider-

ably after a two-year study, recom-

mended that the new Welland canal

be absorbed into the project, and
set the probable cost of the whole

project excluding interest charges for

both power and navigation at some

$850 million, about one-third of it

payable bv Canada and two-thirds

by United States. The cost for power
alone, thev said, would reach $500
million. Annual charges on the Ca-

nadian share would be $9.6 million.

With a channel depth of 27 feet,

they estimated the capacity of the

waterway at 24,000,000 tons yearly

after certain locks were "twinned".

As of the vear 1941, they estimated

Canadian seaway traffic would
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amount to 7,675,000 tons, more than

ha!f of it grain and flour, on which

the saving in transportation would
amount to over $10 million yearly.

Tolls were discussed but no def-

inito recommendation was given. Es-

timated length of the construction

period was eight years and might

take 16 years. The Canadian section

favoured a two-stage development,

in the International section of the

St. Lawrence, while the American

members preferred the single-stage.

A treaty between Canada and the

United States, based on the 1926

report, was signed in July 1932, but

failed of ratification by the U.S. Sen-

ate in 1934 after months of debate.

This treaty had recommended the

harnessing of 2,200,000 horsepower

in the International section in two
stages, one powerhouse at Chrysler

Island and one at Barnhart Island.

The cost would be divided equally

between the two countries with cred-

its allowed to each for any work
previously done.

Other Developments on Seaway Route

Meantime, two projects which
would ultimately form part of the

completed seaway were being under-

taken in Canada, namely, construc-

tion of the new Welland ship canal,

and the development of power at

Beauharnois in the Soulanges section.

The former was being built by the

Canadian Government, while the lat-

ter was undertaken by the Beau-

harnois Light Heat and Power Com-
pany with the proviso that the power
canal would later be improved and
deepened and widened to the dim-

ensions necessarv for use as a navi-

gation channel for the Seaway.

Robert H. Saunders, chairman of Ontário
Hydro from 1948 until his death in 1955.

The new Welland ship canal,

fourth and largest of a series of four

canais built in Canada to connect

lakes Erie and Ontário, was com-
menced in 1913. Work was suspend-

ed in the fali of 1916 but was re-

sumed after World War I and com-

pleted in 1932 at a capital cost of

$130 million. The last eight miles of

channel are now being deepened to

27 feet.

This new canal was designed by
the Department of Bailways and
Canais at Ottawa, under W. A. Bow-
den, m.e.i.c, chief engineer. Dr.

Alexander J. Grant, m.e.i.c, was
engineer in charge of construction

during the life of the project, with

W. H. Sullivan, m.e.i.c, as prin-

cipal assistant, and F. E. Sterns,

m.e.i.c, in charge of designs. E. G.

Cameron, M.E.I.C, was principal as-

sistant during the later stages. Col.

A. E. Dubuc, d.s.o., m.e.i.c, suc-

ceeded W. A. Bowden, m.e.i.c, as

chief engineer in the mid twenties.

It was Mr. B. A. C. Henry,

m.e.i.c, then chief engineer of

Beauharnois Light, Heat and Power
Company, who made the imagina-

tive and far-sighted proposal that the

difficulties of power development

in the Soulanges section should be

overcome by the construction of a

canal between Lake St. Francis and
Lake St. Louis to take the full flow

of the St. Lawrence.

The Beauharnois development of

the Beauharnois Light, Heat and
Power Company, now owned and
operated by Hydro-Quebec, is one

of the largest plants in Canada with

1,350,000 hp. at present installed.

When completed it will produce

over two-million horsepower. Located

in the Soulanges section, it was com-
menced in 1929. The power canal

is 16 miles long and is now being

dredged to a 27-foot depth through-

out. Two locks are at present being
installed by Canada's Seaway Auth-

ority. The initial development was
designed bv a board of consulting

engineers composed of Dr. T. H.
Hogg, m.e.i.c, W. S. Lea, m.e.i.c,

and F. B. Brown, m.e.i.c, Construc-

tion was done under the direction

of F. H. Cothran, m.e.i.c, vice-

president and general manager, with

D. F. Noyes, m.e.i.c, as superin-

tendent and M. V. Sauer, m.e.i.c,

as hydraulic engineer.

Two More Treaties Failed to Get U.S.
Approval

In 1936 proposals for a new treatv

were discussed with the United

R. A. C. Henry, m.e.i.c.

States, but without success. Follow-

ing the request by the Hydro-Elec-

tric Power Commission of Ontário to

divert additional Niagara water

equivalent to the volume diverted

from the Ogoki watershed into Lake
Superior, negotiations were opened
between the two countries, resulting

in the establishment of a new joint

board of Canadian and American en-

gineers.

Representing Canada on this board
were: Guy A. Lindsay, m.e.i.c, Dr.

T. H. Hogg, m.e.i.c, Olivier O.

Lefebvre, m.e.i.c, and M. C. Hen-
dry, m.e.i.c Representing the United

States were Brig. Gen. T. H. Robins,

U.S. Army, Roger B. McWhorter, and
Gerald V. Cruse.

A Canada-U.S. agreement of

March 19, 1941 was based on the

report of this newly constituted joint

board, presented in January of the

same year. It called for the estab-

lishment and maintenance bv both

governments of a Great Lakes-St.

Lawrence Basin Commission, which
would prepare a combined project

for navigation and power on the In-

ternational section. Each government

would have the obligation to carry

out construction of various works
within its own territory. The
agreement bestowed exclusive right

to the use of any waters diverted

from any other watershed into the

St. Lawrence Basin. The single-stage

development for power in the Inter-

national section was agreed upon.

The attack on Pearl Harbour on
December 7, 1941 caused the sea-

way project to give way to more
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The Hon. Lionel Chevrier, president of
The St. Lawrence Seaway Authority.

urgent defence matters. Once the

war was over, interest in the matter

was resumed, but the U.S. Congress

was not disposed to approve the

agreement.

Engineering Studies Continued by
Canada

During this period further study

of the project, which had been pro-

ceeding under the direction of D. W.
McLachlan, m.e.i.c, as engineer in

charge, was transferred to a newly
formed general engineering branch
of the Federal Department of Trans-

port at Ottawa. D. W. McLachlan,
and later Guy Lindsay, M.E.I.C,

were in charge of this work under
the general direction of R. A. C.

Henry, m.e.i.c, chairman, Air

Transport Board, as consulting engi-

neer. Concurrently the Hydro-Elec-
tric Power Commission of Ontário

carried out further studies of the

power aspects in the international

section, under the successive direc-

tion of Dr. T. H. Hogg, m.e.i.c,

Robert H. Saunders, and Dr. R. L.

Hearn, m.e.i.c, as chairmen; with

R. L. Hearn, m.e.i.c, as chief en-

gineer and assistant chairman. Later

Dr. Otto Holden, m.e.i.c, was ap-

pointed manager, engineering.

A board of engineers was appoint-

ed in September 1947 by the Cana-

dian Government to determine whe-
ther the scheme for improvement of

the Lachine section of the Seaway
as recommended by the Joint Board

of Engineers in 1926 was practical;

what alternative schemes, if any,

would be better adapted to the ends

desired; and what would be the re-

vised estimate of costs. Members
were R. A. C. Henry, m.e.i.c, Dr.

Arthur Surveyer, HON. M.E.I.C, Guy
Lindsay, m.e.i.c, and C. W. West,

m.e.i.c, director of canal services,

Department of Transport.

With the co-operation of Hydro-

Quebec, its manager René Dupuis,

m.e.i.c, and its chief engineer, F.

P. Rousseau, M.E.I.C, this board

made exhaustive studies of several

alternatives in the Lachine section.

Their report in October, 1948, stated

that the scheme for navigation alone

prepared by Guy Lindsay, m.e.i.c,

of the Department of Transport was

the most suitable, the cost of which

was estimated at $87,300,000.

For combined navigation and pow-
er the report proposed a navigation

channel on the south side of La-

prairie basin and along the south

shore of the St. Lawrence opposite

the port of Montreal, a dam and a

powerhouse at alternative locations

below Victoria bridge, built to de-

velop 1,200,000 horsepower, with re-

tention of Victoria bridge. The total

cost was estimated at $256 million

with an additional $19 million if the

bridge was replaced by a tunnel.

With the powerhouse located at an

alternative location 3500 feet below

the bridge the estimated cost would

be $266.3 million.

Canadian Government Report of 1949

A report was issued by the De-

partment of Transport in Ottawa in

June 1949 on the entire Seaway proj-

ect. This report proposed dredging

navigation channels to a depth of 27

feet from Prescott to Montreal, as

well as the balance of the channel

through the Welland ship canal. It

advocated adoption of a controlled

single-stage project as agreed upon

between Canada and United States

representatives in 1940, with an in-

stalled capacity in the International

section of 2,200,000 h.p.

It also proposed a control dam at

Iroquois and a dam at the Long
Sault rapids, built on the American

side, as well as a navigation channel

on the American side with two locks;

rehabilitation of the towns of Iro-

quois and Morrisburg; deepening of

the Beauharnois canal and provision

for two locks thereon; and improve-

ment of the navigation channel in

the Lachine section by Canada as

recommended in the 1948 report.

The estimated cost of completion,

based on improvement of the La-

chine section for navigation only, was
given as $336 million for Canada and
$470 million for the United States,

a total of $806 million. These figures

inluded work to be done by the

United States in the Upper Lake
section, as well as ali monies already

spent by both countries both there

and on the Welland ship canal and
in the Thousand Islands section.

Canada Proposes all-Canadian Seaway

Up to this time the proposal for

the completion of the St. Lawrence
"Seaway" had been based on the

conception that these facilities would
be toll free. However, in the 1940's

the idea that the Seaway should be

self-supporting had gained a wide
measure of acceptance since it was
evident that both in the power and
navigation aspects, the St. Lawrence
project could be organized on a self-

liquidating basis.

In 1950, despite the support of

President Truman, the 81st Congress,

hindered by the U.S. Senate's reluc-

tance, adjoumed without approving

the agreement of 1941. The Cana-

dian Government, anxious to get the

project started, then notified the

United States that, if need be, Can-

ada would undertake the navigation

part of the project alone and bear

the whole cost, subject to tolls to

defray charges for operation, main-

tenance and amortisation. In this pro-

posal the power works in the Inter-

national section would be constructed

at the cost and for the benefit of

the Hydro-Electric Power Commis-
sion of Ontário and of an 'entity' to

Dr. Richard L. Hearn, m.e.i.c, who has
been chairman of the Hydro-Electric
Power Commission of Ontário since 1955.
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be named by the Government of the
United States.

In 1951 the Canadian Parliament
at Ottawa passed the St. Lawrence
Seaway Act, setting up a St. Law-
rence Seaway Authority to undertake
the work, to be composed of three
members, whose mission was to carry
on the necessary construction for the
navigation portion of the project, lo-

cating the channel entirely through
Canadian territory. The staff of the
general engineering branch of the
Department of Transport was moved
to Montreal in 1953.

Until 1948 intensive efforts had
been made to obtain Congressional
approval of a combined power and
Seaway project. In 1948, however,
New York State applied to the U.s!
Federal Power Commission for a
power licence separate from the Sea-
way, believing this course could
more quicklv resolve both projects.
This was blocked by the United
States authorities until 1952 because
of continuing efforts to obtain ap-
proval of the combined seaway-pow-
er project.

Applications to IJC, 1952

Under date of 30 June 1952 the
International Joint Commission re-
ceived the applications of the Gov-
ernments of Canada and of the Unit-
ed States for an order of approval
of the construction of certain works
for development of power in the In-
ternational Rapids section of the St.
Lawrence River. Extensive public
hearings were held by the Commis-
sion at cities and towns on the St.
Lawrence River and on Lake On-
tário in Canada and the United
States.

The Commission issued an order
of approval of the power project on
29 October 1952 in Montreal. This
project was to be carried out by the
Hydro-Electric Power Commission of
Ontário and an entity' to be named
by the Government of the United
States. The conditions of the order
provided that the works to be con-
structed by the power entities would
assist and facilitate the addition of
the works required for navigation.
The order also provided for the

coordination of design and construc-
tion in the International section by
an International St. Lawrence River
Board of Engineers and most impor-
tantly for the regulation of the St.

Lawrence on the completion of the
project by the International St. Law-
rence River Board of Control estab-

lished by and responsible to the In-

On June 10, 1954, state legislation

clarifying the New York State Power

Authority's right to condemn proper-

ty and to issue notes for temporary

financing was obtained at a special

session, and the first contract for cof-

ferdams at Long Sault dam was ad-

vertised. Construction was started

simultaneously by both countries on
August 4, 1954.

The Four Authorities

Improvements to navigation be-

tween Lake Erie and the Port of

Montreal on the Canadian side are

being built by the St. Lawrence Sea-

wav Authority, president of which
is the Hon. Lionel Chevrier, with

Charles Gavsie and C. W. West,

M.E.i.c, as directors. A. Gordon
Murphy, m.e.i.c, and Lawrence H.
Burpee, m.e.i.c, are chief and dep-

uty chief engineers respectively. (Mr.

Burpee is a son of the late Lawrence

J. Burpee, who as the then secre-

tary of the Canadian Section, Inter-

national Joint Commission, had car-

ried a major responsibility for the

preparation of the Commission 's 1921

report to the governments of Canada
and the United States on the St.

Lawrence.)

Improvements to navigation in the

International section on the Ameri-

can side are being done by the St.

Lawrence Seaway Development Cor-

poration, Inc., with Lewis G. Castle

at Washington as administrator, M.
W. Ottershagen, deputy administra-

tor, W. S. Chapin, general manager,

and Ravmond F. Stellar, chief en-

gineer.

At ground-breaking ceremonies in 1955 marking the start of the power project

were Prime Minister Louis St. Laurent, the Hon. Thomas E. Dewey, Governor of

the State of New York, the Hon. Leslie M. Frost, Prime Minister of Ontário,
and Robert H. Saunders, then chairman of Ontário Hydro.

ternational Joint Commission.

Members of the Canadian Section,

International Joint Commission at

this time, who had been closely as-

sociated with Seaway negotiations

over the past several years were
General the Hon. A. G. L. McNaugh-
ton, m.e.i.c, Colonel J. Lucien Dan-
sereau, m.e.i.c, and Dr. George
Spence, affil. e.i.c. The United
States members were Hon. A. O.
Stanley, chairman, Roger B. Mc-
Whorter, Eugene W. Weber, and
Jessé B. Ellis, secretary.

In July 1953 the United States Fed-
eral Power Commission jssued a li-

cence which was accepted by the

Power Authority of the State of New
York in November 1953. Actual work
was however held up by litigation

in the New York State Courts. The
navigation project was given approval

by the United States Congress
through passage of the Wiley-Don-
dero Act on May 13, 1954. This Act
authorized a U.S. Government agen-

cy, the St. Lawrence Seaway De-
velopment Corporation, to undertake
the navigation development in the

International section on the Ameri-
can side.

On June 7, 1954 the U.S. Supreme
Court finally handed down a deci-

sion refusing to review a decision

of the U.S. Circuit Court of Appeals,

District of Columbia, adverse to the

Lake Ontário Land Development
and Beach Protection Association,

Inc., which had sought delav on the

basis of a claim its members would
be damaged by raising the leveis of

Lake Ontário.
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Design and contract awards are

by the Corps of Engineers, U.S.

Army. Uhl, Hall & Rich, of Boston,

are Consulting engineers.

Development of power is being

undertaken jointly by the New York

State Power Authority and the Hy-

dro-Electric Power Commission of

Ontário. Chairman of the Commission

is Dr. Richard L. Hearn, m.e.i.c,

Dr. Otto Holden, M.E.I.C, is assist-

ant general manager and chief en-

gineer. Gordon Mitchell, M.E.I.C, is

project manager. Chairman of the

New York State Power Authority is

Robert Moses, with William Wilson
vice-chairman, while J. Burch

McMorran is chief engineer.

Supervision and Control

Supervising and co-ordinating the

engineering of the four "Authorities"

on the International Section is the

St. Lawrence River Joint Board of

Engineers, established by the two
governments in accordance with the

recommendations of the Internation-

al Joint Commission. Representing

Canada are the Hon. G. C. Marler

and Hon. Lionel Chevrier. Alternates

are H. W. Lea, M.E.I.C, and George

Kohl, m.e.i.c The late Max V. Sau-

er was an alternate member of the

St. Lawrence River Joint Board of

Engineers until his death in April

1956. U.S. members are the Hon.

W. M. Brucker and the Hon. Jerome

K. Kuykendall, with Maj. Gen. C. G.

Holle and Francis L. Adams as alter-

nates.

Responsible to the I.J.C. for the

Lewis G. Castle, Administrator, the St.

Lawrence Seaway Development Cor-

poration, Inc. ( Washington, D.C.

)

regulation of the flows of the St.

Lawrence is the International St.

Lawrence River Board of Control,

with T. M. Patterson, M.E.I.C,. of

the Department of Northern Affairs

and National Resources as chairman,

and J. B. Bryce, M.E.I.C, of On-
tário Hydro, and Dr. René Dupuis,

M.E.I.C, of Hydro-Quebec, as mem-
bers of the Canadian Section. G. A.

Hathaway, U.S. Corps of Engineers

is chairman, and Francis L. Adams,
chief, Bureau of Power, Federal

Power Commission, and Bertram D.

Tallamy, New York State Depart-

ment of Public Works, are members
of the United States Section.

Supplementary Order, IJC, July 1956

On 2 July 1956 the International

Joint Commission met in Montreal
and issued a supplementary order to

the order of approval of 29 October,

1952 in the matters of development
of power in the International Rapids
section of the St. Lawrence River

and the regulation of the levei of

Lake Ontário.

The principal effect of this sup-

plementary order is to give precision

to the methods to be followed in the

regulation of the leveis of Lake On-
tário and the flow of the St. Law-
rence River.

At this time the Hon. Len Jordan,

formerly Governor of Idaho, had re-

placed Hon. A. O. Stanley as chair-

man of the U.S. Section of the Com-
mission, and Ames W. Williams had
replaced Jessé B. Ellis as secretary.

Many Members
Have Made Contributions

Besides the Institute members
whose names have been already

mentioned herein as occupying ex-

ecutive positions on various boards

and commissions, or in charge of

planning, design or construction, are

many members, and júnior and stu-

dent members, occupying responsible

intermediate or júnior positions, the

work of which has contributed sub-

stantially to the end results. The total

would be numbered in the hundreds.

Beyond these are many prominent

Institute members who from time to

time have contributed scientific, eco-

nomic and statistical research studies

connected with the project or have

been engaged as consultants. Many
other members have made valuable

contributions in the form of engineer-

ing studies, addresses or articles. A

partial list of these includes the fol-

lowing.

William Hamilton Merritt, C.E., of

Hamilton, Ontário, was one of the

earliest advocates of a Welland can-

al (circa 1821).

Lt. Col. John By, of the Royai Engi-

neers, who built the Rideau canal

in 1828-32, did much to make Ca-

nadians aware of the advantages of

a Great Lakes-St. Lawrence Seaway.

With the Rideau canal system com-

pleted ships could sail up from the

sea via the Ottawa River, thence

through the Rideau canal to the

Great Lakes. This first 'seaway' be-

came a commercial reality in 1841.

Colonel By was consulted regarding

the building of the early Welland

and Grenville canais. The system of

construction he developed on the Ri-

deau was followed on the early Wel-

land canais.

Walter Shanley, CE., and T. C.

Clark, c.E., made reports on the pro-

posed Georgian Bay ship canal proj-

ect in 1858.

John Page, CE., chief engineer,

Federal Department of Public

Works, made a report on the St.

Lawrence ship channel in January

1869.

F. C. Capreol, CE., made a series of

reports in 1871 on the proposed Hu-

ron and Erie ship canal.

George F. Swain, M.E.I.C, made an

appraisal for the Royai Commission

on Railways and Transportation in

Canada (Drayton Acworth Report)

in 1931/32. This appraisal and the

report which followed it in 1932 had

a direct bearing on the economic

aspects of the proposed deep water-

way.

Arthur V. White, M.E.I.C, consult-

ant to the Commission of Conserva-

tion for Canada, in 1918, in the Com-

missions 9th annual report called for

retention of St. Lawrence power for

use in Canada, rather than allowing

it to pass into the hands of powerful

private interests who would export

much of it for those in the United

States. Mr. White also published a

special report "Long Sault Rapids,

St. Lawrence River" (Com. of Con-

servation, 1913).

Hugh L. Cooper, M.E.I.C, intema-

tionally known hydro-electric engi-

neering consultant of New York City,

made a report on the St. Lawrence
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waterway as a consulting engineer

in 1920.

Dr. Howard T. Barnes, m.e.i.c., of

McGill University, an expert on ice

problems, conducted extensive stud-

ies during the 'twenties of ice prob-

lems and of the types, formations

and removal of ice in the St. Law-
rence ship canal, the St. Lawrence
River, the Great Lakes, and at the

port of Montreal.

J. T. Johnston, m.e.i.c, director,

Water Power and Reclamation Serv-

ice, Ottawa, in the twenties, contri-

buted extensive hydranlic studies on
stream flow and on hydro-electric

power development in Canada.

F. W. Cowie, m.e.i.c, presented a

paper before the Montreal Branch
of the Institute in April 1923 en-
titled "Transportation Routes in Can-
ada".

E. A. Forward, m.e.i.c, consulting
engineer, in a paper read before the
Montreal Branch, Engineering Insti-

tute of Canada, in October 1923,
proposed a regulating dam at Ra-
pide du Plat, a dam opposite Mor-
risburg from Clarks Point to Maria-
town, a Canadian powerhouse on
Canada Island and an American
powerhouse on Clarks Island. He
also advocated a waterway up the
Ottawa to North Bay.

Studies by C. V. Christie, m.e.i.c,
and P. T. Davies, m.e.i.c, on the
cost of electric power were published
in Transactions, Engineering Institute

of Canada, 1924, vol. xxxv.

Frederick B. Brown, m.e.i.c, was
the author of a report for the Beau-
harnois Light, Heat and Power Co.,
on the proposed hydro-electric power
development on the St. Lawrence be-
tween Lakes St. Francis and St.

Louis, in May, 1927.

Frank H. Keefer, i m.e.i.c,, in 1927
published a pamphlet on the St. Law-
rence developments, entitled, "A Co-
rollarv to the Duncan Report".

Lesslie R. Thomson, ím.e.i.c.,, con-
sulting engineer of Montreal, present-

ed a paper entitled "The St. Law-
rence Problem" before the 43rd Gen-
eral Professional Meeting of the In-

stitute in 1929. This paper embodied
a complete history of the project

from its earliest stages and dealt in

detail with its economic aspects in

relation to both navigation and pow-
er. Many maps, graphs, tabulations

and appendices were included, as

well as a complete bibliography of re-

ports, articles and papers to date on

the subject.

Beaudry Leman, M.E.I.C, was a

member of the Royai Commission of

Railways and Transportation in Can-

ada (Drayton Acworth Report) in

1931-32.

J. L. Busfield, m.e.i.c, addressing

the Montreal Branch of the Institute

in March 1936 on the subject of the

St. Lawrence Ship Channel, recom-

mended the construction of a sub-

merged regulating dam at Cap a la

Roche, and a 300-ft. wide "control

channel", as invented by DeGaspe
Beaubien, hon. M.E.I.C, and him-

self, to eliminate undesirable fea-

tures of the standard lock.

Max Sauer, m.e.i.c, hydraulic en-

gineer and general superintendent,

generating stations, Montreal Light

Heat and Power Co. Cons., for many
years, who in the early forties de-

signed and built the remediai works
in the St. Lawrence river for the

Beauharnois project, presented a pa-

per before the Montreal Branch, En-

gineering Institute of Canada, in Oc-

tober 1943 on this project. Mr. Sauer

was also a Canadian member for the

St. Lawrence River Joint Board of

Engineers until his death in April

1956.

j. G. G. Kerry, hon. m.e.i.c, con-

sulting engineer, devoted years of

study to ice conditions, particularly

in relation to the St. Lawrence. He
had long held the vision of an 'ali

season' Seaway, kept ice-free by
means of the latent heat in the deep
waters of Lake Ontário. Mr. Kerry

also advocated in 1951 a wholly na-

tional power development and water-

way, diverting Canada's share of wa-

ter from a point near Galop Island

across the Eastern Ontário lowlands

into the Ottawa River at Point For-

tune, as first proposed by Noulan

Cauchon, m.e.i.c, about 1920, and

reviewed and supported by W. F.

Coutlee, m.e.i.c.

Mr. Kerry also made extensive

studies of ice conditions in the St.

Lawrence estuarv and gulf, and
maintained winter navigation could

be made possible on the ship chan-

nel below Quebec by a dam or bar-

rage across the He au Coudres chan-

nel, cutting off the tidal flow and

controlling a flow of relatively warm-
er water to ride over the saltier wa-

ters of the estuary.

Robert Moses, Chairman of the Power

Authority of the State of New York.

George Washington Stephens, past

president of the Montreal Harbour

Commission, wrote a comprehensive

work entitled "The St. Lawrence

Waterway Project" published by

Louis Carrier and Company in Mont-

real and New York in 1929.

The late Robert H. Saunders,

chairman of the Ontário Hydro-Elec-

tric Power Commission in the early

1950's, was a vigorous promoter of the

"seaway". Though not himself an en-

gineer, his interest in public affairs

and public relations, combined with

his tireless energy and diplomacy,

was instrumental in advancing the

project to a reality.

Probably the longest continuous

connection with the St. Lawrence

project of any of those at present

serving under the Government of

Canada is that of Miss Elizabeth

Sutherland, at present the secretary

of the Canadian Section, Internation-

al Joint Commission, who became the

secretary to C. A. Magrath, m.e.i.c,

then chairman of the Canadian Sec-

tion, I.J.C., in 1912.

In so far as has been possible, names

of Canadian engineers who have

contributed their services in connec-

tion with the project have been gath-

ered from available official reports

and records.

Inevitably, however, the names of

some will be found to have been un-

intentionally omitted. To them the

Engineering Institute of Canada of-

fers its sincere apologies. The Engi-

neering ]onrnal will be grateful to

hear from the membership of any

further names which should be add-

ed to the list.
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General Design of

The St. Lawrence Seaway

D. M. Ripley, jr.e.i.c,

Sénior Assistant Engineer (Hydraulic), The St. Lawrence Seaway Authority

Read at the 70th Annual General and Professional Meeting, The Engineering Institute of Canada, Montreal, May 1956

FROM the Canadian point of view

the St. Lawrence Seaway may
be defined as the works necessary

to provide and maintain, either

wholly in Canada or in conjunction

with works undertaken by an ap-

propriate authority in the United
States, a deep waterway between
Lake Erie and the Port of Montreal.

The object of this development is to

place the Great Lakes ports in di-

rect communication with the lower
St. Lawrence River and ocean trans-

port. Fair and reasonable tolls are to

be established to place the project

on a self-liquidating basis.

Navigatíon Standards

The standards adopted for the St.

Lawrence Seaway conform to those

of the Welland Ship Canal, which,
although completed in 1932, was
constructed to dimensions that anti-

cipated the early extension of deep-
draught navigatíon facilities east-

ward to Montreal and the increase

in traffic that would result.

As at the Welland Ship Canal, the

St. Lawrence Seaway will have locks

80 feet in width and 859 feet in

length. The length of the locks be-

tween breast wall and gate fender

will be 765 feet, which gives a
practical usable length of 715 feet.

The depth over lock sills at minimum
low water conditions will be 30 feet.

The controlling channel depth
will be 27 feet. The bottom width
of navigatíon channels and canais will

be not less than 200 feet where
flanked by embankments on both
sides, not less than 300 feet where
flanked by one embankment and not

less than 450 feet where both banks

are submerged. These widths are to

be increased where cross currents

make navigatíon more difficult or

where required to reduce current

velocities to those suitable for navi-

gatíon. In general, average current

velocities in channels to be used for

navigatíon will not exceed 4.0 feet

per second. Somewhat lower current

velocities will be provided at lock

entrances and in similar locations

This paper deals generally with
the design and inter-relationship

of the main features of the St.

Lawrence Seaway. A brief history

of the development and mention
of the power projects are followed
by a description of the principal

features of the Seaway from the
Welland canal to Montreal. The
author concludes with a note on
the material requirements of the
project and the progress made.

where vessels will be required to

reduce speed. The minimum radius

of curvature for navigatíon channels

will be 5,000 feet with a minimum
distance between bend reversals of

one quarter mile.

The minimum vertical clearance

provided at bridges will be 120 feet.

History of Development

The St. Lawrence Seaway project

will provide a standardized and in-

tegrated plan of development for

deep-draught navigatíon of the Great

Lakes — St. Lawrence River system

from Lake Erie to Montreal Harbour.

This development, together with the

improvement of the Great Lakes con-

necting channels by the United

States, will provide the final neces-

sary links in a continuous waterway,

2,200 miles in length, across half a

continent from the head of Lake

Superior to the Atlantic Ocean.

Canada has been building canais

in the St. Lawrence River for over

100 years, but, except for brief per-

iods, the navigatíon facilities on and
between the Great Lakes have been
more advanced in the scale of pro-

gress than those in the 114-mile por-

tion of St. Lawrence River above the

port of Montreal. The present St.

Lawrence River Canais, in this sec-

tion of the river which accommodate
vessels of 14-ft. draught, fell well be-

hind with the opening of the Wel-
land Ship Canal in 1932, and their

obsolescence has been hastened by
the continued improvement of the

St. Lawrence Ship Channel between

Montreal and the sea to the present

35-ft. depth.

The St. Lawrence Seawav — or

Deep Waterway as it has been call-

ed — is not a new idea. Compre-
hensive studies were begun by the

International Joint Commission in

1919 and these led to the establish-

ment of a Joint Board of Engineers.

This Joint Board of Engineers did

their work so well that their report,

which was submitted in 1926, may
still be considered to be a standard

reference document on the St. Law-
rence project. The recommendations

of the 1926 Joint Board of Engineers

were embodied into the 1932 St.

Lawrence Deep Waterway Treaty.

This treatv failed of ratification.

Again, with the St. Lawrence Basin

Agreement in 1941, efforts were con-

tinued to have the project approved

but without success.

Up to this point provision for a

deep waterway from Lake Erie to

Montreal had linked with it proposals

for the development of power in the

International Section of the St. Law-

rence River. The manv difficulties
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encountered in obtaining approval of

such an integrated project led to the

adoption of a new approach by Can-
ada in 1951. Briefly, this new ap-

proach would enable the power as-

pect of the project to be developed

separately from the Seaway by the

entities most appropriately concerned,

namely, the Hydro-Electric Power
Commission of Ontário and a power
development entity to be designated

by the United States. To ensure

continuation of navigation under
these circumstances, Canada agreed

to construct concurrently with the

power works such navigation works
necessary to provide a 27-ft. canal

system on the Canadian side of the

river between Montreal and Lake
Erie which was referred to as the

All-Canadian Seaway.

The matter of the power develop-

ment in the International Section of

the St. Lawrence River by the On-
tário Hydro-Electric Power Commis-
sion and, as eventually arranged,

by the Power Authority of the State

of New York, received the approval

of the International Joint Commission
in October 1952. From this point

events moved quickly. In May 1954,

President Eisenhower signed the

Wiley-Dondero Bill, an act passed

by the Congress of the United States

authorizing an American agency to

construct navigation works on the

United States side of the St. Law-
rence River between Cornwall On-
tário, and Lake Ontário. Correspond-

ing legislation in Canada, the St.

Lawrence Seaway Authority Act,

which was proclaimed in force in

July 1954, authorized the St. Law-
rence Seaway Authority to pro-

ceed with the seaway construction,

according to Section 10 of the

Act, "either wholly in Canada, or in

conjunction with works to be under-

taken by an appropriate authority

in the United States." The close co-

operation between Canada and the

United States, which has prevailed in

ali matters relating to boundary wat-

ers, resulted in the construction ar-

rangement for the seaway that is

now in effect. While acknowledging

the right of each country to construct

seaway facilities on its own side of

the river, Canada initially will con-

struct the seaway locks and ca-

nais at Iroquois, Ontário, and at

Beauhamois and Montreal, Quebec,

together with the channel work in

Lakes St. Francis and St. Louis, and
Montreal Harbour, and the deepen-

ing of the Welland Ship Canal. The
United States agencv, the Saint Law-
rence Seaway Development Corpora-

ton, will construct navigation locks

and canais from Lake St. Francis to

above the Barnhart Island Power-

house and the channel deepening on

the United States side of the inter-

national boundarv in the Thousand
Islands section. In ali, Canada will

construct five locks with connecting

canais and channels, and the United

States will construct two locks with

connecting canais and channels.

Because of the interest focused on

the construction in the International

Section of the river as a result of the

many international negotiations and

discussions leading to the final

agreement on the seaway and

power project, it is not generally

realized even today that a major

share of the seaway work is being

carried out in the Canadian section

of the river. Actually, of the seven

new locks being constructed, four of

them are near Montreal and, of the

total expenditure to be made on
Seaway construction, the St. Law-
rence Seaway Authority will provide

approximately two-thirds, chiefly on
works in Canada. In fact, the project

now under construction differs from

the so-called All-Canadian Seaway
only near Cornwall, Ontário, where

two locks and connecting canais on

the U.S. side of the river have re-

placed for the present the similar

structures it was proposed to build in

Canada.
Power Developments

Concurrent with the construction

of the St. Lawrence Seaway is the

large-scale development of power on
the St. Lawrence River at two sites,

and possibly three. The development

of power in the International Section

of the river near Cornwall, Ontário,

will make available to the Province of

Ontário and the State of New York

equal s h a r e s of some 2,200,000

horsepower. This power develop-

ment will facilitate the navigation

improvement as a result of the crea-

tion of a lake-like reach extending

from the Barnhart Island power-

houses to Iroquois, Ontário, at which

point the Iroquois Control Dam, a

structure to be used to regulate the

outflow and leveis of Lake Ontário,

will be located. Enlargement of the

Fig. 1. Present navigation facilities - Prescott, Ont, to Montreal, Que.
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tRoquois LOCK.

Fig. 2. Location and profile of the Iroquois lock.
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river above the Iroquois Dam by the

power entities will provide satisfac-

tory navigation channels.

The second of the power develop-

ments, the Beauharnois plant of

Hydro-Québec, was begun in 1932

and has been under continuai expan-

sion since that time. The present

Beauharnois plant develops about 70

per cent of the more than 2,000,000

horsepovver potential at that site, and

the broad deep headrace canal
which diverts water to the power-

house from Lake St. Francis will pro-

vide a navigation canal in a 600-ft.

wide portion along its north shore.

At Montreal, the Lachine Rapids

will provide at least another 1,000,-

000 h.p. When rhis power potential

at the Lachine Rapids is developed

the St. Lawrence Seaway will tie

in with the construction and opera-

tion of the power works in a manner
to be described later.

Present Navigation

Figure 1 illustrates the present

navigation facilities of the St. Law-
rence canais in profile. The signifi-

cant features of this present svstem

are the 14-ft. available depth at low
water on the lock sills and the 22
locks require to overcome the rap-

ids reaches of the river. The control-

ling lock dimensions, other than

depth, are: length 255 feet, width

43.7 feet, and overhead clearance

94.8 feet. Of the 114 miles between
Montreal and Prescott, 47 miles are

spent traversing locks and canais and

67 miles traversing river and lake

reaches. It may be of interest to note

that the present 14-ft. canais system

has been constructed to conform to

the natural regime of the river.

Principal Seaway Features

The major works of the St. Law-
rence Seaway are located in the 114-

miles portion of the St. Lawrence
River between Montreal, Quebec,

and Prescott, Ontário. Relatively

minor dredging above Prescott,

through the Thousand Islands and

in the reaches between the locks in

the Welland Ship Canal complete

Fig. 3. Location and profile of Robinson Bay and Grass River locks. Future Cornwall locks are indicated.
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the standardization process.

The navigation works that are to

replace the present obsolete locks

and canais are illustrated in plan

and profile in Figures 2 to 5. It may
be noted that the tvventy-two old

locks are to be replaced by seven

new locks having a minimum depth

over sills of 30 feet. The lock dimen-

sions, as previously described, are

similar to those of the Welland Ship

Canal. Ali Seaway features are

being so located and designed that

extension of navigation facilities, in-

cluding twinning of the locks, may
be accomplished with a minimum
of difficulty to meet traffic demands
in the future.

Compared to the 47 miles of canal

reaches of the present St. Lawrence
Canais, the Seaway canal reaches

will be reduced to 40 miles. Of
more importance, the number of lock-

ages will be reduced to 7 from the

present 21. The resulting saving in

time of passage from Kingston to

Montreal will be at least 12 hours.

Another significant comparison is

the increased capacity of the seaway
canais. The present canais accom-

modate vessels carrying 3,000 tons,

whereas the seaway canais will

handle ships carrying over 20,000

tons. Ali these improvements will

result in an increase in annual ton-

nage capacity from the present 10

million tons to over 60 million tons.

Welland Ship Canal

Downbound vessels from the up-

per lakes when passing through the

Welland Ship Canal will find the

Fig. 5. Location and profile of Cote Ste. Catherine and St. Lambert locks.
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controlling channel depth increased

from the present 25 feet to 27
feet. The existing canal will be wid-

ened in places to 350 feet to facili-

tate passing. The contracts for this

vvork, which call for excavation in

the dry during the winter months
from Thorold to Lake Ontário and
dredging from Thorold to Lake Erie,

have been awarded and the work is

in progress. Dry excavation in this

latter portion of the canal is not

possible because of the necessity for

continuance of a diversion of water

down the canal from Lake Erie for

domestic and power purposes.

The Welland Ship Canal will be
otherwise unaffected; in fact, as men-
tioned above, this canal provides the

standard for the Seaway features

elsewhere. Experience gained in

construction and operation of the

Welland Ship Canal has been, and
continues to be, an invaluable aid in

the design of the St. Lawrence Sea-

way. The St. Lawrence Seaway Au-
thority is fortunate to have on its

staff several engineers formerly em-
ployed on construction and opera-

tion of the Welland Ship Canal.

Port Weller to Prescott

From Port Weller the vessel track

is 120 miles across Lake Ontário to

Kingston where shipping enters the

St. Lawrence River. Below Kingston

the first navigation improvements

encountered will be the enlargement

of the present navigation channel

through the Thousand Islands. Al-

though the channel from Kingston

through the Thousand Islands to the

National Harbours Board elevator

near Prescott is now in regular use

by the largest of the upper lakes

bulk carriers, it will be widened and
deepened by dredging to conform

to the seaway navigation standards.

The work in this section of the river

on the Canadian side of the interna-

tional boundary will be carried out

by the Seaway Authority and that on

the United States side by the Sea-

way Development Corporation.

Prescott to Cornwall

Beginning at a point 4 miles down-
stream from Prescott, navigation will

encounter a complete change of cir-

cumstances in comparison with those

now existing. At the Galop Rapids,

which form the natural outlet con-

trol of Lake Ontário, the power works

begin in the form of a series of large

hydraulic cuts specified in the Order

of Approval of the power project.

The navigation channels will be lo-

cated to take advantage of these

channel enlargements. The Order of

Approval requires that the average

current velocities in the cross section

of the channels to be used for navi-

gation must not exceed 4.0 feet per

second at any time during the navi-

gation season. The design and con-

struction of these channels is primar-

ily the responsibility of the power
entities and exhaustive studies of

these works are being made by On-

tário Hydro at their Islington, On-
tário, Hydraulics Laboratorv. The de-

sign has now been accepted by ali

concerned and at the time of writ-

ing requires only the final approval

of the St. Lawrence River Joint

Board of Engineers, the approving

agency of the Canadian and United

States Governments. Briefly, the nav-

igation standards have been met

with a channel of 600-ft. minimum

width. Curvation is mod^rate and

the hydraulic model studies indicate

no objectionable cross currents.

About 15 miles down river from

Prescott (see Fig. 2) will be locat-

ed the Iroquois Control Dam, the

structure required to replace the na-

utral outlet control for Lake Ontário

that will be removed by the Galop

Rapids excavation. Construction of

the Iroquois Dam by the power en-

tities is well advanced. This may
be seen to the right in Fig. 6. To the

left in Fig. 6 may be seen the exca-

Fig. 6. Iroquois lock and dam sites.
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Fig. 7. Cote Ste. Catherine lock site.

vation for the Iroquois Lock, the nav-

igation feature required to by-pass

the dam.
The Iroquois Lock is being con-

structed by the St. Lawrence Sea-

way Authority. The contract for the

lock was awarded in Tanuary 1955
and completion is scheduled for

opening of navigation in 1958. The
unique feature in the design of this

lock is the use of sector gates; filling

and emptying will be through the

gate openings rather than the more
conventional culvert filling system.

The application of hydraulic model
studies to lock design generally and
the sector gate design in particular

will be covered in another paper. 1

The current velocities that will be
experienced at the approaches to the

Iroquois Lock have been studied on
the Ontário Hydro river models at

Islington, Ontário. These and other

model tests undertaken by Ontário

Hydro have provided the data for

the establishment of the sill eleva-

tíons and gate heights at the Iro-

quois Lock.

The normal lift at the Iroquois

Lock will vary from a few tenths

of a foot, when the Iroquois Dam is

i "The use of hydraulic models in the St. Lawrence
Seaway planning and design" bv D. Mclntyre,
M.E.I.C., published on p. 1154 of this issue.

fully open, to 5.5 feet during the per-

iod when the water levei above
the Barnhart Island Powerhouses is

at a maximum elevation 238.0, for a

test period as required by the Order
of Approval. The Iroquois Lock is

being designed also to permit its use

by 14-ft. navigation for a short time

during the construction period, when
the water levei above the Iroquois

Dam will be raised and the river be-

low the dam kept as under present

conditions. Under these circumstanc-

es the lift at the Iroquois Lock may
be as much as 24.5 ft. Provision for

such a lift will also permit use of

the lock at 14-ft. draught should em-
ergency circumstances arising after

the seaway and power projects have

been placed in operation require low-

ering of the pool between the Barn-

hart Island Powerhouses and the Iro-

quois Dam.
Proceeding below the Iroquois

Lock, shipping will pass through the

lake-like section created bv the rais-

ed levei at the Barnhart Island Pow-
erhouses. Channels of at least the

standard set out above will be avail-

able in this portion of the river. At
Croil Island, 20 miles below the

Iroquois Lock, vessels will enter the

Long Sault Canal. This work, which
is being undertaken by the Saint

Lawrence Development Corporation,

will provide an access canal 10 miles

in length to the Bobinson Bay and

Grass Biver Locks (see Fig. 3).

These locks divide about equally the

lift required to overcome the fali of

87 feet at the Barnhart Island Pow-
erhouses. The Bobinson Bay and
Grass Biver Locks are separated by
an intermediate pool which is to be

controlled at about elevation 200.0.

Basically these locks are similar in

dimension to those at the Welland
Ship Canal.

Immediately downstream from the

Grass Biver Lock will be undertaken

an extensive channel enlargement

designed to lower the current veloc-

ities in the South Cornwall Channel

to the 4.0 feet per second required

by navigation. Compensatory excav-

ation will be done concurrently in

the North Cornwall Channel to main-

tain the flow distribution to either

side of Cornwall Island either as in

nature or as agreed upon bv Canada
and the United States. A necessary

requirement of this compensating ex-

cavation is that it will be so located

and designed as not to pr^clude or

make more difficult the future de-

velopment of navigation on the Cana-

dian side of the river near Corn-

wall, Ontário. The location of the
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future 27-ft. navigation locks on the

Canadian side of the river may be

seen in Fig. 3.

In the Cornwall area the Seaway
encounters the first vehicular cross-

ing. A combined railway and high-

way bridge, the Roosevelt Bridge, at

present crosses the North Cornwall

Channel at Cornwall and the South

Cornwall Channel about two miles

below the Grass River Lock. Im-
provement for navigation will require

the relocation of the south span of

this bridge. This will be accomplish-

ed by a new movable bridge across

the Grass River Lock with a new
fixed span across Polly's Gut. The
north span at Cornwall will remain

unchanged for the present.

Cornwall to Beauharnois

Below the head of Lake St. Fran-

cis, a few miles downstream from

Cornwall, the St. Lawrence River

lies wholly in Canada and from this

point to Montreal the seaway con-

struction is being undertaken by the

Seaway Authoritv.

Across Lake St. Francis the navi-

gation channel follows a practically

direct course for 30 miles to the

Beauharnois power canal. Dredging

required to deepen and widen the

navigation channel at Fraser Point,

Lancaster Bar and near the power

canal entrance is now in progress.

The upper entrance to the Beau-
harnois Locks will be provided by
the Beauharnois Power Canal. Un-
der the terms of the Order-in-Coun-

cil authorizing the diversion of water

for power purposes at Beauharnois,

the power canal has been construct-

ed to include a 600-ft. wide navig-

able portion of adequate depth along

the north bank. The layout of this

feature may be seen in Fig. 4.

The Beauharnois Locks, to be lo-

cated as shown in Fig. 4, will be

very similar to the Robinson Bay
and Grass River Locks in relation to

each other. The fali from Lake St.

Francis to Lake St. Louis of about

82 feet will be overcome by two

locks separated by an intermediate

pool having a controlled water levei

at elevation 109. These locks are

equipped with mitre gates and a

conventional side-filling and empty-

ing system. The usual guard gate

for ensuring retention of the upper

pool in case of a gate failure result-

ing from collision by a vessel has

been replaced by an emergency sec-

tor type gate, which may be closed

against a head of water should a

gate failure occur. A considerable

saving in the time for a vessel to

traverse the canal is thus affected.

Contracts were awarded recently for

the preliminary work on the Beau-
harnois Locks construction.

'In the 15-mile length of the Beau-
harnois power canal there are a rail-

way bridge and two combined rail-

way-highway crossings. The three

present bridges — one near Valley-

field, another near St. Louis, and one
near the Beauharnois Powerhouse —
will be replaced by vertical lift

bridges. Highway No. 3 will be car-

ried under the locks through a tun-

nel, thus eliminating any possible in-

terruption of highway traffic.

Beauharnois to Montreal

Proceeding down-river from the

Beauharnois Locks the navigation

channel follows the naturally deep
water in Lake St. Louis for 10 miles

until above St. Nicholas Island, from
which point the channel comes close

to the south shore. A dredged chan-

nel 600 feet in width leads to the

canal entrance near Caughnawaga.
Dredging of this channel has been

in progress since early in 1955.

In the past there have been manv
proposals for the improvement of the

Lachine Rapids section for naviga-

tion. Some of these proposals were

to be carried out concurrently with a

power development. Although at the

time of writing no power development

appears likely in the Lachine Section

Fig. 8. St. Lambert lock site.
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Fig. 9. Approach channel below St. Lambert lock during construction.

in the immediate future, the St. Law-

rence Seaway will be so constructed

in the Lachine Section that the

power development may be carried

out at a later date.

An overland channel of 250 feet

minimum width and eight miles in

length is being excavated through

rock from Caughnawaga to Cote Ste.

Catherine, where a lock is now un-

der construction (Fig. 7). The Cote

Ste. Catherine Lock will have an

average lift of 33 feet. It will be

equipped with mitre gates and a

side-filling and emptving system. As
at Beauharnois, an emergency oper-

ating sector type gate will be install-

ed to ensure retention of the upper

pool in case of a gate failure.

From the Cote Ste. Catherine Lock
the navigation channel will be isol-

ated from Laprairie Basin bv a con-

tinuous dyke throughout the eight

mile length of the channel down to

St. Lambert. The pool formed bv the

dyke will be controlled during the

navigation season initially to eleva-

tion 35.0. Figure 5 shows the loca-

tion of the Cote Ste. Catherine and
St. Lambert Locks and the centre

line of the canal from Lake St. Louis

to Montreal Harbour.

At St. Lambert the lower lock of

the St. Lawrence Seaway will be
constructed. The lock location in re-

lation to topographic features is

shown in Fig. 8; the approach chan-

nel below the St. Lambert Lock and
the dyke that separates the channel

from the river may also be noted.

The approach channel is being ex-

cavated in rock with finished side

slopes at 1.5:1 as shown in Fig. 9.

The Seaway construction actually

will terminate in Montreal Harbour
where a turning basin is being dredg-

ed to facilitate entrance to and exit

from the seaway canal without un-

due interference with port traffic.

Because of the wide variation in

river stage experienced in Montreal

Harbour during the navigation sea-

son the St. Lambert Lock, which

will have an average lift of 13 feet,

must handle shipping at river stages

requiring lifts varving from 20 feet

at low water to only 2 feet at high

water.

Integration with Municipal Services

The integration of the Seaway fea-

tures with municipal and other fa-

cilities in the Montreal area raises

many interesting problems. These
problems arise because of the many
service facilities intercepted bv sea-

way construction such as highways,

railways and water and sewerage

systems.

At Longueuil and St. Lambert new
water supply intakes are being con-

structed to replace those removed
or interfered with by the seaway
construction. In Fig. 8 and 10 may be

seen the preliminary construction of

the Longueuil water supply intake.

Similar facilities are being continued

and improved upon where required

throughout the length of the seawav
canal.

The bridges in the Lachine Sec-

tion are being raised where possible,

This is the case with respect to the

Hon. Mercier Bridge and Jacques

Cartier Bridge, both of which will

be raised to give 120-ft. clearance.

Modem traffic interchanges
will be constructed at the southerlv

end of both of these bridges. Grade
limitations, however, necessitate the

Fig. 10. Longueuil water supply intake being placed below the St. Lambert lock
approach channel. The Jacques Cartier bridge is seen in the background.
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installation of movable bridges at Vic-

toria bridge and at the Canadian
Pacific Railway bridge at Caugh-
nawaga. The latter bridge will be
provided with a vertical lift span.

Because of the traffic density —
both railway and highway—on the

Victoria Bridge, the Seaway Auth-
ority, in co-operation with the Cana-
dian National Railwav, is making
every effort to avoid delays resulting

from the seaway operation. Figure
11 illustrates how the Seaway
Authority has proposed to handle the
traffic problem, although at the time
of writing the matter is still under
study. The Victoria Bridge is a

double-track railway bridge with a

16-ft. wide highway traffic lane on
the upstream bracket. The Mont-
real and Southern Counties Inter-

urban Railwav line has been re-

moved from the downstream brack-
et and another highway lane has
replaced it.

A combined railway and highway
lift span crossing the lower end of the
St. Lambert Lock, an additional high-

way rolling-lift bridge crossing the
upper end of the lock, and a traffic

distribution system will enable high-
way traffic to continue to use Vic-
toria Bridge without interruption dur-
ing passage of vessels through the
St. Lambert Lock.

At Cote Ste. Catherine a rolling-

lift bridge across the lock will com-
plete the bridge picture in the La-
chine Section. However, provision

for an additional rolling-lift bridge

may be made at Cote Ste. Cather-

ine, having in mind the need for in-

creased traffic capacity should a pow-
er development near Heron Island

be undertaken in the future.

Integration with
Lachine Power Development

When the Lachine Rapids power
development is carried out, presum-
ably with a powerhouse located near

Heron Island, a considerable enlarge-

ment of the Lachine Rapids will be
required to reduce the current vel-

ocities to the 2.0 feet per second

considered necessary to permit an
ice cover to forni in the river above
the powerhouse. Hydro-Québec have
indicated that a channel enlarge-

ment in the Lachine narrows to a

120,000 square feet cross-sectional

area is the economic limit. This

means that a Lake St. Louis outflow

of 240,000 cubic feet per second can
be handled in the river during the

ice-forming period. The more recent

plans for regulation of Lake Ontário

call for a maximum river flow at

Lachine of 280,000 cubic feet per

second during the ice-forming per-

iod. To enable such a plan of regu-

lation to be put into effect the Sea-

way Authority has agreed to make
available the seawav canal from

Caughnawaga to Cote Ste. Catherine

as a by-pass canal during the non-

navigation season. Under this ar-

rangement, which will also require

discharge works into the river below
the future powerhouse near the Cote
Ste. Catherine Lock, the Seaway ca-

nal will carry the 40,000 cubic feet

per second discharge in excess of

the river capacity.

Seaway Construction
Will Not Affect Water Leveis

It is natural that those who own
property or operate businesses on
the shores of the St. Lawrence River,

Lake St. Francis, Lake St. Louis or

Montreal Harbour, should express

some concern regarding the water
levei conditions that will obtain after

the Seaway is completed. The Sea-

way Authority is taking steps to en-

sure that the construction of the

Seaway features will not alter na-

tural conditions. The St. Lawrence
River discharges will be influenced

by the regulation of Lake Ontário

which will be carried out as recom-

mended by the International Joint

Commission and approved by the

Governments of Canada and the

United States. Studies of Lake On-
tário regulation are continuing under

the direction of the International

Joint Commission, but it has now
been established by approval of the

Canadian and United States Govern-

ments that Lake Ontário, which has

ranged in the past between eleva-

tion 242.6 to elevation 249.3, will

be regulated within a range of stage

244.0 (navigation season) to 248.0,

as nearly as may be.

These continuing studies of Lake
Ontário regulation will recognize

the requirements of the downstream
interests and the plan finallv approv-

ed for operation will ensure that cir-

cumstances at least as favourable as

those of record will be maintained.

Except for the river reach from

near Prescott, Ontário to the Barn-

hart Island Powerhouses, where
there will be a substantial change in

river leveis resulting from the power
development that must be provided

for, the Seawav project has been

designed to conform to the present

river regime.

Geological Conditions

In general, the geological con-

ditions prevailing along the Seawav

(Continued on page 1184)

Fig. 11. Seaway Authority proposal for railway and highway crossing at St. Lambert lock.

1142 THE ENGINEERING JOURNAL—SEPTEMBER, 1956



Mechanical Design Features

of the St Lawrence Power Project

O. Holden, M.E.I.C., Chief Engineer

P. Pemberton-Pigott, Assistant Mechanical Engineer

The Hydro-Electric Power Commission of Ontário

Read at the 70th Annual General and Professional Meeting, The Engineering Institute of Canada, Montreal, May 1956

THE INTERNATIONAL Rapids

section of the St. Lawrence River

extends some 40 miles from Prescott

to Cornwall, Ontário. It is in this

stretch of the river that the St. Law-
rence Power Project is currently be-

ing constructed. This involves the

building of five main structures, which

are:

(a) The powerhouse, which is a

single structure, combining both the

Canadian and American power-

houses.

(b) Long Sault dam
(c) The canal closure structure

(d) Massena intake

(e) Iroquois dam
The maps, Figs. 1, la, and lb

show the location of the main struc-

tures required for the generation of

power and for maintaining the water

leveis for navigation, both during and
after construction. Referring to Fig.

la, item "A" indicates the American
and Canadian powerhouses located

about four miles upstream from Corn-

wall, these being combined into a

single structure spanning the Inter-

national channel of the river from
the Canadian shore to the north side

of Barnhart Island. The International

Boundary passes through the centre

of the channel geographically div-

iding the structure into two halves,

each in its respective country.

On the south side of Barnhart

Island is the Long Sault dam, shown
as Item "B". This is the main spill-

way structure and during construc-

tion it is the key item of the whole
project, as it is from here that the

river leveis up to the Town of Iro-

quois are controlled at their natural

elevations during the various stages

of river diversion.

On the north side of the power-

house is the canal closure structure,

shown as item "C". This structure

permits 14-foot navigation to conti-

The St. Lawrence Power Pro-

ject, now being constructed jointly

by the Ontário Hydro and the

Power Authority of the State of

New York, requires a wide range

of mechanical equipment. This

paper describes the design fea-

tures of the items to be installed

in the various structures with

particular attention being paid to

hydraulic gates and cranes. A
reference is also made to the

variations between some of the

equipment in the Canadian and
American powerhouses.

nue on the Canadian side until the

last stage of river closure.

Next, going up river, is the Mas-
sena intake, shown as item "D". This

structure ensures the continuance of

a water supply to the Massena pow-
er plant during construction, and la-

ter for the supply of process water

to the Alcoa plant.

Lastly, there is the Iroquois dam,
spanning the river between Iroquois

and Point Rockway, Fig. lb. This

dam permits the control of the out-

flow from Lake Ontário.

The mechanical design features of

the project will be outlined by dis-

cussing the main structures one at a

time with a brief description of the

main items of the equipment in-

volved.

Iroquois Dam

The Iroquois dam shown in Fig.

2 consists of 32 sluices, each 50 feet

wide, with the sill only a few feet

above the rock bed of the river; at

each end, bulkhead sections join up

to the supporting contours. Each

sluice is provided with a single sec-

tion fixed-wheel roller gate 48 feet

high. A second gate slot is located

upstream of the main checks for use

with a set of stoplogs during main-

tenance work on the main gate. The

gates are handled by 350-ton capa-

city gantry cranes and are held in the

raised position by "dogs" located at

deck levei.

The maximum head on the Iro-

quois Dam will occur during the con-

struction period when the water

levei above the dam will be raised

to assist dredging operations, while

the water levei below the dam will

remain at its natural elevation. At

this time the differential head on

the dam will be of the order of 24

feet, and this has been instrumental

in establishing the design criteria for

both the structure and the gates.

Due to the almost complete sub-

mergence of the gates at certain per-

iods, provision for their heating pre-

sents an unusual problem. The final

arrangement adopted was for a

light downstream skin plate to be

added to the gate, in effect form-

ing a box section. The space thus

enclosed becomes filled with water

as the gate is lowered and is heated

by electric tubular type heaters

placed inside vertical pipes which
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rim the full height of the gate. The

heaters themselves are divided into

two sections and are so arranged

that either the top half or the bot-

tom half of the gate may be heated

at any one time. This arrangement

reduces the eonneeted heating load

to 60 kilowatts per gate. The por-

tion of the gate to be heated will,

of course, depend upon the position

of the gate in the water.

In addition to the gate body heat-

ing, gain heaters are provided for

the main service checks.

Two gantry cranes will be pro-

vided, each of 350-ton capacity. Par-

ticular attention has been paid to

the appearance of these cranes, and

the architectural treatment given to

them results in the main hoist ma-
chinery trolley and the upper girders

of the crane being completely en-

closed in a sheet steel housing as

shown in Fig. 3. The housing is 46

feet long by 42 feet wide and about

18 feet high and the overall height

of the crane from rail to roof is about

75 feet. Thus it is readily appreci-

ated that these cranes will be the

most outstanding feature of a long,

low structure like Iroquois Dam.

The cranes are designed to lift

the gates at a speed of seven feet

per minute and to travei along the

deck of the dam at 75 feet per min-

ute. The hoist is of the double drum,
double hook type, and will handle

the gates through a semi-automatic

lifting beam. The crane is provided

with normal wound rotor motor con-

trol with thruster brakes on the hoist

drive. For fine control of the posi-

tioning of the crane, the first point

of the bridge travei controller will

be a drift point. The crane mav
then be brought to rest bv use of

hvdraulic brakes controlled from the

cab rather than with the solenoid

operated brakes eonneeted into the

travei motor circuits.

Massena Intake

In order to limit the length of this

paper, detailed description of the

mechanical equipment, consisting of

control gates for the intake for the

Massena power canal and a pump-
house for the water supoly to the

nearby Alcoa plant and the town of

Massena have been omitted. Data

about these gates, however, are in-

cluded in the material given in Ta-

bles III and IV.

Long Sault Dam
The Long Sault dam which, with

the powerhouse, will maintain the

forebav levei, is located between

PROVINCE OF ONTÁRIO

STATE OF NEW YORK

ST. LAWRENCE POWER PROJECT

KEY PLAN
FI6. I

Fig. 1. St. Lawrence River, International Rapids section.

O 5 10 '»

BILES

POWERHOUSE & VICINITY

GENERAL PLAN
FIG. IA

Fig. Ia. St. Lawrence power project, powerhouse area.

MWT «01 LOCATIOM

Fig. 1b. St. Lawrence power project, Iroquois area.

Barnhart Island and the American

mainland. It is curved in plan al-

though designed as a gravity sec-

tion and is shown as Fig. 4. As will

be seen, it consists fundamentally of

a rollway surmounted by 30 spill-

way gates with a bulkhead grav-

ity section at each end.

Each of the spillway gates is 50

feet wide by 30 feet high. Eighteen

of these gates are provided with

fixed towers and hoists, and the re-

li 44
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maining twelve are operated by the

means of two gantry cranes.

These thirty gates provide dis-

charging capacity of several times

the maximum river flow. The eight-

een gates associated with the fixed

hoists are made in two sections with

semi-automatic couplings being pro-

vided between the sections. The up-

per section may be raised for the

sluicing of ice or the whole gate can

be raised as one unit.

The two gantry cranes at Long
Sault (Fig. 5) are similar in design

to those at Iroquois Dam. Each
crane has a hoist capacity of 275
tons and a hoisting speed of two feet

per minute. The main difference is

that the Long Sault cranes are de-

signed to allow the main hooks to

reach 12 feet in front of the up-

stream rail for use during construc-

tion operations. A 10-ton auxiliary

hook is added to the main hoist trol-

ley for use in general maintenance
work.

The architectural treatment given

the cranes is similar to that applied

at Iroquois dam. In this case, how-
ever, the cranes are even more mass-

ive being 79 feet long from bumper
to bumper and 64 feet high. The
machinery housing is 70 feet long

by 64 feet wide and 21 feet 6

inches high and the weight of each
crane without counterweight is esti-

mated at 750,000 pounds.

During construction Long Sault

dam provides the diversion course of

the river. The first stage of construc-

tion at Long Sault provides 13 sluice-

ways with sills at elevation 165, the

rollway portion being left out at this

time as shown in Fig. 6. The water
is passed through these open-

ings during stage 2 construction and

Fig. 3. Iroquois dam, 350-ton gantry crane.
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Fig. 2. Iroquois dam, general arrangement.

the water levei is controlled to main-
tain the natural levei at lock 21
on the Canadian 14-foot canal, there-

by avoiding interference with pres-

ent navigation. In order to provide
this flow control, portions of the spill-

way gates are bolted together to give

a gate 50 feet wide by 45 feet high.

These are handled in their location

on the upstream side of the dam
by the two 275-ton gantries.

In the portion of the dam con-

structed during stage 2, Fig. 7, thirty-

four ports, each 16 feet by 19 feet

high, are provided. During the

final stage of closure, these ports

handle the entire river flow. Fixed
roller gates are provided to close off

these ports as required for closure

flow control and for concreting oper-

ations.

During the closure process, the

thirteen 50-foot wide diversion

SI0E ELEVATION DOWNSTREAM ELEVATION

IROQUOIS DAM

350 TON GANTRY CRANE

sluices are closed and concreted
first, the river flow being progres-

sively diverted to the closure ports.

This does not affect the water levei

at lock 21 and permits 14-foot navi-

gation to continue. The final oper-

ation is to close off the diversion

ports.

For maintenance of the sluice

gates, a second set of checks is pro-

vided just upstream of the main ser-

vice checks. A spare sluice gate is

provided which may be lowered
into this position to allow one sluice

gate at a time to be taken to the

gate maintenance shop located in the

dam abutment. For the gates equip-
ped with fixed towers and hoists, the

hoists are arranged so that they can
be removed, permitting the gates to

be lifted out by the gantry cranes.

Protection against icing is provid-

ed by direct electric heating of the

gate checks together with an air

bubbler system (Fig. 8). Provision

is also being made for the interior

heating of the gate bodies. Heating
of the gate sills is also provided by
hot oil being circulated through a

pipe attached to the sill beam. The
electric heat exchangers and circu-

lating pumps for the sill heating are

located in the service gallery.

Powerhouses

As previously noted, the power-
house consists of two structures lo-

cated so as to meet at the Interna-

tional boundary (see Fig. 9). Each
powerhouse contains sixteen 75,000-
h.p. fixed-blade propeller turbines

to which are directlv connected

60,000 kva. vertical generators.

Although the equipment in both
sections of the powerhouse is sim-
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ilar iii capacity and function, there

are variations between comparable
items in order to meet the individual

requirements of the two construct-

ing entities. The exterior appearance
of both sections of the powerhouse
has been made identical and the

cranes and other service items have
been made interchangeable.

The powerhouses are of the semi-

outdoor type with an enclosed erec-

tion bay located at each shore. The
spacing between machines is 80 feet,

giving a total powerhouse length of

3120 feet and a plan area of 13&
acres. In addition to the 32 gener-
ating units, there are six ice chute
sluices located within the plants;

two of these are at the centre
astride the International Boundary,
and the others pass under the erec-

tion bays located at each shore end.
The generators are arranged with
the top of the stator just a few feet

below the powerhouse deck levei,

as shown in Fig. 10, and removable
covers are provided over the gen-
erators to give a weather-tight hous-
ing for each unit. Crane service is

provided to the powerhouse by two
300-ton totally enclosed gantry

cranes. These cranes can be moved
over a unit to provide a weather-
tight area over the machine during
maintenance.

Each turbine is arranged with a

three-conduit intake and each indi-

vidual water passage is provided
with a 17-foot wide headgate. The
headgates are operated by indivi-

dual hoists located in pockets below
the levei of the headworks deck.

Removable covers are provided over
the hoist pockets to allow the head-
gates to be removed for maintenance.

0IVERSION SL.UICE

OATE GUIÕES

~« 0IVERSION SIU

»°i H y-r-t

CES «-— 0IVI RSION "ORTS >

CREST—

|

, 217.0 |

GANTRY
CRANE \^

u'u'"ú'u'u
,u'u ,

u'rjrjuW H-H-H
_J 1 1 1_J 1 1 1 1o O

TiuíVij
oooc

DOWNSTRE AM ELEVATION

LONG SAULT DAM

Fig. 4. Long Sault dam, general arrangement.

KM 200 300'

The headgates in the Canadian
powerhouse are removed by being

traversed forward into a cut-out in

front of the hoist and then being

hoisted vertically out of the gate

pocket. To move the gate forward

it is suspended from hanger links

attached to a lifting beam. When
moved forward, the lifting beam
and links are disconnected from the

headworks gantry crane and the bare

hook block is connected to the gate

for its transportation. While this

change is being carried out the gate

rests on the floor of the gate pocket.

The headgate hoists are designed

for a hoisting speed of 5 feet per

minute and a lowering speed of 10

feet per minute. The gates are low-

ered without power being supplied

to the hoist motors, the speed brak-

ing effect being obtained from a fan

brake which consists of an overload-

ing type fan. During the normal

Fig. 5. Long Sault dam, 275-ton gantry crane.

SIDE ELEVATION OOWNSTREAM

LONG SAULT DAM

275 TON GANTRY CRANE

ELEVATION

hoisting motion, the fan absorbs only

about five per cent of the horse-

power absorbed when running in the

reverse direction at twice the speed.

A solenoid-operated holding brake

is fitted on the motor shaft, the coil

being energized to release. The coil

is designed for a 115-volt, d.c. sup-

ply and, during normal service, it

is energized from the hoist supply

circuit through a rectifier. In the

event of an emergency involving fail-

ure of the normal station service sup-

ply, the brake may be released by
energizing the coil from the station

control batteries.

This arrangement of fan brake and
d.c. holding brake is made for a par-

ticular reason. The fitting of fan

brakes to headgate hoists is stan-

dard within the Commission's mod-
em plants and the fitting of the d.c.

holding brake is currently being

adopted as a standard. The reason

that this is done is that it is con-

sidered of paramount importance

that it shall be possible to lower the

headgates of a plant under any con-

dition whatsoever, be it fire, loss of

station service or turbine runaway.

Thus, the fan brake is fitted as it

permits the gate to be lowered with-

out the hoist motor being energized.

Its function is, of course, to restrict

the rotational speed of the motor
within safe limits, i.e., within 2Vz

times normal speed. The holding

brake is fitted with a d.c. coil as

this permits the provision of

an "emergency lower" circuit sup-

plied from the station control bat-

teries — the most reliable source of

electrical power. Should this source

fail at the same time as the station

service circuit, it is always possible to

release the brakes manuallv with a
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OIVERSION SLUICE OIVERSION PORT

LONG SAULT DAM

SECTIONS
Fig. 6. Long Sault dam, diversion sluice
for use during stage II construction.

suitable lever or crowbar. This may
be done in absolute safety as the fan

brake will restrict the hoist motor
speed as described above.

The capacity of the headgate
hoists has been checked by model
tests carried out in the hydraulic

model laboratory of the Ontário Hy-
dro at Islington, Ontário. A complete
model of the intake structure and
the gate was built to a true scale

of 1:36. The actual test procedure
used was one developed and re-

fined during the past few years and
consists essentially of supporting the

model gate in such a way that ali

the horizontal hydraulic forces on the

gate are balanced, allowing the ver-

tical forces to be accurately

weighed. This technique was proved
in the design of the two large tun-
nel portal gates installed in the in-

take to the Sir Adam Beck-Niagara
generating station No. 2 at Niagara
Falis, Ontário.

Similar tests have also been car-

ried out for the gates for Iroquois
and Long Sault dams and also for

the Massena intake. In the case of
the diversion port gates at Long
Sault, it was possible to reduce the
hydraulic downpull to as little as
one-third of the downpull found with
the original design. The importance
of such tests cannot be underesti-

mated and their value to the gate

designer is worth many times their

cost.

The two headworks gantry cranes
are each of 90-ton capacity and
their arrangements are shown in Fig.

11. Due to the difference in the ar-

rangement for handling the head-
gates, the American gantry is of the
double - drum, double - hook type,

while the Canadian gantry is pro-

Fig. 7. Long Sault dam, diversion port
for use during final closure.

vided with a standard single hook.

The only unusual feature of the

cranes is the auxiliary jib hoist lo-

cated on one of the upstream legs

of each crane. These jibs service the

stoplog checks and the trash racks.

The jibs are arranged on the two
cranes to face each other so that

together they will handle the ice

chute service gate frame. This frame
is just under 80 feet long, and com-
munication between the crane oper-

ators and their foreman for the close-

ly co-ordinated motions that must be
made, will be by short-wave radio.

For maintenance of the headgates,

a working area is provided at each

shore abutment.

The ice sluice gates form one of

the main features of the headworks
block. The gates themselves will be
of the hydraulically-operated drum

Fig. 8. Long Sault dam, spillway.

type. Of the six gates installed, four

are 75 feet long and the other two
50 feet long. The profile of the gate

drum was determined from model
tests conducted in a "plexi-glass"

flume, as was the arrangement of the

extended bucket portion under the

erection bay (Fig. 12).

During the tests conducted for de-

sign of the gate profile, particular

attention was paid to the manner in

which passing floes of ice struck the

rollway. The final results incorpor-

ated two protrusions on the upper

skin plate of the drum. These had
the effect of tending to destroy the

horizontal velocity component of the

flow passing over the gate, pulling

the nappe upstream. This ensures

that the ice is placed on the upper

curve of the rollwav instead of being

dumped into the bucket at elevation

154.

The gates themselves will be
raised or lowered hydraulically by
adjusting the relative positions of two

butterfly valves located in the valve

chamber at elevation 191, under

each gate pocket. One valve admits

water at headpond pressure into the

chamber under the drum; the other

valve controls the flow from this

chamber to the tailrace. The result-

ing water pressure within the cham-
ber determines the elevation at

which the drum gate will remain.

Considering the extreme cases, if the

outlet valve is closed the gate will

rise to its fully closed position. If the

inlet valve is closed and the drain

valve opened the gate will move
downwards to the fullv open posi-

tion. The control of the gate posi-

tion will be initiated from a control

AIR BUBBLER NOZZLE

SILL/ ^HEATINO PIPE

275 T. GANTRY.
CRANE

OIL HEATINS EQUIPMENT

200 j

LONG SAULT DAM

SPILLWAY

BASE LINE OF DAM 80'

SECTION
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Table I — St. Lawrence Power Project — Turbine Data

Ali Units are Fixed Blade Propeller Type Rated at 75,000 h.p. at 81-foot Head

Item Canadian Powerhouse American Powerhouse

Manufacturer English Electric Company Allis- Baldwin-Lima
of Canada Chalmers Hamilton

No. of Units 16 8 8

Guaranteed performance
75-foot head Output 65,750 h.p.» 57,500 57,500

Efficiency 92.5% 88.5% 89.7%

81-foot head Output 71,000 h.p." 71,000° 71,000"
Efficiency 92.5% 90% 90%

87-foot head Output 77,000 h.p." 77,500 75,500
Efficiency 92.5% 89.6% 88.8%

Maximum output at

87 feet

Efficiency
82,200 h.p.

91.3%
85,000 82,400

Runner diameter 252 in. 240 in. 229 in.

Centre of distributor

elevation 154.0 154.0 154.0

Main shaft coupling
165.0 171.0 171.0

Diameter of outer

headcover 341 in. 324 in. 308 in.

Diameter of inner

headcover 270 in. 253 in. 245 in.

Governor capacity, foot-

pounds 1,000,000 410,000 625,000

°Best efficiency points.

box located on the headworks deck.

A position sensitive device control-

ling the position of the butterfly

valves ensines that the gate will re-

main in the required position.

Electric heating of the interior of

the drum, the side seal armature
plates, and upstream and down-
stream seals is provided to prevent

the formation of ice on the gate or

the surfaces over which the seals

pass during operation. Heating of the

discharge valve line outfall is also

provided. The heaters are controlled

from the control point at deck levei

and the heating load for each gate

totais about 275 kilowatts.

One service gate frame is provid-

ed to enable the ice sluice gates to

be dewatered for inspection and
maintenance. The frame is construct-

ed so that it may be adjusted to fit

across either the 75-foot or the 50-

foot vvide opening. Once lowered

into position in front of the gate to

be dewatered it is made into a wa-
tertight bulkhead by the use of steel

stoplog sections normally used for

unwatering the headworks. These
are lowered into slots or checks in

the frame, the whole handling oper-

ation being carried out bv the 15-

ton auxiliary jib booms of both head-

works gantry cranes.

The decision to install the hy-

draulicallv-operated drum gates was
made only after careful study. It was
found that restrictions in space for

locating the verv large hoisting ma-

chinery required for any other type

prove prohibitive. The upstream and
downstream space available for the

gate was also extremely limited. The
drum gate has the advantage of form-

ing part of the rollway in its low-

ered position and this, after modifi-

cations in profile determined bv mo-
del testing, was a final factor in the

decision.

An erection bay is provided at the

shore end of each powerhouse. Each
is provided with cranes and other

mechanical equipment and though,

in general, similar facilities are pro-

vided, these vary in detail and to

avoid undue length of this paper

only those in the Canadian power-

house will be described.

The erection bav is 215 feet long

bv 60 feet wide and is provided

with crane service of 150-ton capa-

Table II — St. Lawrence Power Project — Powerhouse Auxiliary Equipment

Canadian Powerhouse

Pressure

American Powerhouse

Pressure

Size or psi. Size or psi.

Capacity (nominal) No. Location Capacity ( nominal

)

No. Location
Air compressors

Divided betweenStation service 200 cfm. 100 2 ) Erection 500 cfm° 100 4 )

100 cfm. 100 2 ) bay area ) erection bay
Governor system 87 cfm. 350 1 ) at eleva- 20 cfm. 350 2 ) and centre ice

37.5 cfm. 350 1 ) tion 174.0 ) sluice at eleva-

Air blast breakers 27 cfm. 215 4 ) 125 cfm. 100 2 ) tion 174.0

Oil handling equipment
Insulating oil tanks

Lubricating oil tanks

Filter Presses

Centrifuge
Oil purifier

Draught tube dewatering
Sumps
Pumps

5,500 gal.

2,000 gal.

3,500 gal.

200 gal.

40 gpm.

9'-0" x r -o"

5,500 gpm "

2 )

1 )

2 )

1 )

3 )

)

1 )

Oil room
in U-
abutment
at eleva-

tion 174.0

Between
each pair

Station drainage pumps

Fire pumps 100

)

)

) of units

)

)

8,000

4,000

1,200 gpm.
600 gpm.

5,000

2 )

)

2 )

)

)

2 )

Erection

area

bay

350 gpm.

1,000 gpm.

Connected to draught tube depression system

Direct connected to draught tube-gravity drainage for scroll case

200

Divided betwern
erection bay
and centre ice

sluice

One per 4 units

143.0 gallery Water drawn from outside storage tank
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DOWNSTRE AM ELEVATION

POWERHOUSE

Fig. 9. Powerhouse, general arrangement.

iW II MO «OQ-

up or set down its loads. The door

is power-operated and will be cap-

able of being raised in less than a

minute. The lower levei of the erec-

tion bay is used for a variety of pur-

poses such as storage and the in-

stallation of auxiliary equipment.

Figure 10 shows a typical cross-

section through one of the generating

units in the Canadian powerhouse.

Ajs the various items of equipment

for the 32 generating units are be-

ing supplied by several different

manufacturers, variations exist from

unit to unit. However, a typical unit

comprises a fixed blade propeller

turbine of 75,000 horsepower at 81

foot head and running at 94.7 r.p.m.

The distributor centre line is at ele-

vation 154, which is also the mini-

mum tail-water elevation. The de-

city. This is achieved by two 80-ton

cranes which can be used as one

150-ton unit by connecting their

hooks with a lifting beam (Fig. 13).

These cranes have the rather un-

usual feature of an auxiliary hoist

outboarded to one side of the main
crane girder, allowing the cranes a

very close end approach. In fact, the

auxiliary hook may be placed with-

in a foot and a half of the end wall

of the erection bay. This makes

for greater use of the erection bay
floor area and also enables the crane

to reach down to the lower service

galleries through a hatch in the erec-

tion bay floor.

In the end of the erection bay,

adjacent to the powerhouse, is a ver-

tical sliding door some 60 feet wide
by 58 feet high. This door permits

the main powerhouse gantry crane

to enter the erection bay to pick

4 TAILRACE GANTRY

POWERHOUSE

SECTION ON
<fc OF UNIT

Fig. 10. Canadian powerhouse, typical cross-section through a unit.

Fig. 10a. Canadian powerhouse, typical cross-section between units.

|ZS6 o A UNITS

C0 2 FIRE

PROTECTION
1 174

PRESSURE TANKS

ACTUATOR

tl«3

INSPECTION TUNNEL

250 K V CABLE GALLERY

- CONTROL CABLE GALLERY

POWERHOUSE

SECTION 0N
<fe. BETWEEN

UNITS

tails of the various machines to be

installed are shown in Table I.

The turbine pit liner is extended

up to the generator foundation,

which has been set as low as prac-

ticable to give a minimum overall

height to the powerhouse. The gen-

erators are rated at 60,000 kva. at

95 per cent power factor. The cov-

ers over the generators are designed

to split in the centre and are rolled

back to permit maintenance work to

be carried out on the units. The
covers are some 46 feet wide by

43 feet long and are designed to be

moved by electric power.

Between each pair of turbines at

the 174 levei is located the governor

actuator cabinet. The actuators are

of the twin unit type and include

the governor mechanism, pressure
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Table III. — St. Lawrence Power Project — Hydraulic Gate Data

Design Downpull
Gate Head on Gate from Lifting

Item
Opening Gate Sill Wetght Tests "Type of "Type of Method of Speed

No. WirltliVV neignc
( reet ) (IO. ) (lo. ) wneei Bearing Operation ( ft. per min.

)

I rnnii r^i c Tl am
Main gates 32 50'-0" 48'-0" 25 max. 340,000 16,000 Flanged G tran y 7

differential
Steel stoplogs 6 50'-0" 8'-0" 60,000 Gantry 7

Long Sault Dam—
Main gates 18 50'-0" 29'-8" 29.5 (See Note 1

) 10,000 Flanged roller Fixed hoist 1

Main gates 13a 50'-0" 29'-8" 43 200,000 10,000 Flanged roller Gantry 2
Gates coupled
for diversion 13 50'-0" 45'-0"± 43 284,000 52,000 Flanged roller Gantry 2

Diversion port
gates 34 1 R' f>" 01' R"Zí -o OQOO 61,000 150,000 Flanged roller Gantry 2

1

Service gates 4 15'-0" 31'-0" 85 90,000 20,000 Flanged roller Fixed hoist 5 (10 lowering)
Emergency gates 4 R" oO 94,000 136,000 Flanged roller Fixed hoist 5 (10 lowering)
Steel stoplogs 8 15'-0" 6'-0" 85 11,000 Operated by mobile crane

Canal Closure
Struoture—
Steel stoplogs 1 Set 50'-0" 74.5 72.5 50,000 max Operated by mobile crane

Barnhart Island
Powe-house—
Ice chute drum
gates 4 75'-0" !7'-0" 16 209,500 bronze Hydraulic operation by con-

o OU u 17 -U 16 147.500 U1U11Z.C trol floatation chamber pres-

Service frame 1 50'/75' 18'-0" 17 50,000 ' ' • * sure.

Gate designec to be fully

opened in not more than 60

Headgates—
S.C.

Canadian 48 LI -y) <37 -o 96 87.5003 238,000 Plain Bronze Fixed hoist 5

Headgates— (10 lowering)

American 48 17 -l)
n/V o"jy -3 97 140,000 Flanged roller Fixed hoist 5

Intake steel

stoplogs—Canadian 33* 17 -0 O' O"o -6 90.5 15.500 Gantry 30
—American 6 17'-0" 8'-2" 91 19,000 Gantry 30

Draught tube gates

Canadian steel

stoplogs 66* l7'-0" 8'-6" 90.5 15,500 Gantry 60
American steel

stoplogs 18 17'-0" 7'-10" 90 17,000 Gantry 30

NOTES: (a) Gates designed for maximum ice load of
10,000 pounds per linear foot extending down
four feet from water surface.

(b) Model tests of hydraulic downpull were con-
ducted at the Ontário Hydro Hydraulic
Laboratory, Islington, Ontário.

*Type of Wheel F—Double flanged wheel running on a
heavy rail

P—Plain wheel running on a planed steel

surface

""Type of Bearing, Bronze — Bronze bushing with graphite
inserts

Three different tvpes of split gites provided
Top section height varies: 12'-0", 14'-0" and 17'-0"

Weight varies 206,000, 216,000 and 200,000 pounds
respectively

Includes one extra gate for diversion position — later

used a spare gate

85,000 pounds of concrete ballast extra

Stoplogs are interchangeable between intake and draught
tube

system pumps, and the sump tanks

for two units. The governor pressure

tanks are located on the same floor

behind the actuator cabinet.

Two auxiliary turbine driven

emergency governor pumps are in-

stalled on the 143.0 floor of the

Canadian powerhouse. These units

draw their water supply from the

scroll cases of units 4 and 12 and
are each capable of supplying the

governor oil pressure necessary to

operate one main generating unit, pro-

viding an emergency standby for the

electric-motor driven governor pumps

located in the actuator cab-

inets of those units. The auxiliary

governor pressure pumps will give

complete reliability for starting of

the main generating units even in

the event of the complete electrical

isolation of the plant, as it will al-

ways be possible to start up one or

two units to restore normal station

service to the plant.

Two totally enclosed 300-ton gan-

try cranes are to be supplied, one

for each powerhouse. These cranes

are identical in externai appearance

and have the same general architec-

tural treatment that was applied to

the gantry cranes at Long Sault and

Iroquois dams (Fig. 14). The up-

stream and downstream sides of the

cranes are sheathed with aluminum,

and rolling doors at each end com-

plete the enclosure. Once the crane

has been centred over a unit and

the generator cover has been rolled

back, the doors will be lowered to

give a weatherproof working space,

enabling maintenance of a generating

unit to be carried out under any cli-

matic conditions.

The cranes run on a common track
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POWERHOUSE - HEADWORKS

90 TON GANTRY CRANE

Fig. 11. Powerhouse, 90-ton headworks gantry crane.

10 O 10 20 30'

POWERHOUSE
ICE SLUICE

SECTION

Fig. 12. Powerhouse, section through shore ice sluice and erection bay.

1 271 i

O 3 10 IS'

AUXILlAflY NOOK

MAIN HOOK

CONOUCTOR SYSTEM

SO - THAVEKSE OF TROLLEY
LIFTING BEAM^

KAIN HOOK 190 TONS/

Fig. 13. Canadian powerhouse, 80-ton erection bay cranes.

with the rails set 53 feet apart. This

track extends from the shore end of

the Canadian erection bay to the

shore end of the American erection

bay. This arrangement permits the

cranes to service any unit and to carry

the parts into either erection bay.

Thus, in an emergency both cranes

could be used in one powerhouse to

minimize delay and therebv shorten

the outage time of the units under
repair.

Each crane has a single hook 300-

ton hoist and an arrangement for

auxiliary hook service. Within the

Canadian crane there are two 15-

ton auxiliary jib cranes which are

mounted on the underside of the

main hoist bridge girders. These jibs

are designed to rotate the full 360
degrees and give complete cover-

age of a unit without any travei mo-
tion of the gantry. They may place

loads on the roadway immediately

upstream of the crane by passing

their booms through a door in the

side sheathing of the crane. This fea-

ture eliminates the necessity of hav-

ing to travei the gantry crane to set

down minor loads.

The Canadian crane is provided

with a speed-load compensating d.c.

drive. The hoist control is arranged

to give a speed limitation varying with

load in both the hoisting and lower-

ing directions. The unloaded main

hook speed is about 18 feet a min-

ute and this is reduced to six feet a

minute if the hook is fullv loaded.

The control svstem also allows the

operator to "float" any load. The

hoist brake may then be set or re-

leased without the load changing

position. The controls and drive are

so selected, that they mav be con-

nected either to the main hoist mo-

tor or to the travei motors. The aux-

iliary jibs within the crane are pro-

vided with normal a.c. wound rotor

motor drives and control.

Due to the size of the power-

houses a radio communication svs-

tem is to be installed between the

main cab of the gantry cranes and

the powerhouse telephone switch-

boards. Walkie-talkie type sets will

be provided for communication to the

jib crane operators.

The main power transformers for

the station are located on the tail-

race deck. Two transfer trucks are

provided to handle the transformers

in and out of their pockets and, when
necessary, to carry them to the erec-

tion bay, the truck for one power-

house being available to the other

during maintenance work. As a re-
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sult, it will be possible to reduce out-
age time resulting from a transfor-
mer fault. Power supply for the oper-
ation of the trucks is obtained from
the tailrace gantry conductor system
located in the downstream parapet
wall.

Two 15-ton capacity tailrace deck
gantry cranes will be used for hand-
ling the steel stoplog sections re-
quired to close off the draught tube
exits when a unit is to be dewatered.
The hoisting speed will be 60 feet
per minute and it is anticipated that
both cranes will be used together
during maintenance in order to re-

duce the time required for transport-
ing and setting the gate sections. The
details of the auxiliary systems in
the two powerhouses are shown in

Table II.

The powerhouse drainage and
draught tube dewatering arrange-

ment in the Canadian powerhouse is

arranged on a two-unit basis, a sump
being provided between each pair

of units which takes ali drainage be-
low tailwater levei. A main cooling

water header runs the length of the

plant and is fed from take-offs on
each scroll case, and additional take-

offs are provided on alternate scroll

cases.

The station air compressors are lo-

cated in the lower levei of the erec-

tion bay, while those for the air blast

breakers are located at units 4 and
12. The oil handling equipment is

located under the gate maintenance

area in the U-abutment at shore end
of the headworks block. Automatic
CO; fire protection is provided on a

four-unit basis for the generators and
a separate CO2 bank is provided for

the oil room.

The heating system for the Cana-
dian erection bav and control build-

ing áreas is based on two large capa-

city heat pumps. These units are lo-

cated in the lower levei of the erec-

tion bay and will provide a heating

effect of 5,390,000 B.t.u. per hour

or a cooling effect of 239 tons of

refrigeration. The source of heat for

these units is the generator cooling

water. Temperature control valves

are fitted on the discharge lines from

the generators and three transfer

pumps are used to deliver the dis-

charged cooling water to the erec-

tion bay. This heating svstem will

not onlv supply the control area but

will also be used to heat the entire

erection bay. The installation of this

arrangement enabled the 550-volt sta-

tion service rating to be reduced

bv some 1000 kilowatts.
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Fig. 14. Canadian powerhouse, 300-ton powerhouse gantry crane.

POWERHOUSE
ACCESS TUNNELS

SUMP PUMPS

SECTION B-B

Fig. 15. Access tunnel under 14-foot navigation canal.

2 2 4 *

Access Tunnels

One unusual feature of the access
to the Canadian side of the project
is the tunnels under the 14-foot navi-
gation canal and its diversion cut
(Fig. 15). The one with the larger

diameter provides ready and rapid
access to the dewatered powerhouse
site for heavy construction equip-
ment, and the smaller tunnel is for

personnel and a conveyor system.

The problem of providing a pump-
ing system to drain these tunnels was
quite considerable as it was consid-

ered inadvisable to pierce the corru-

gated steel tunnel liner. A concrete

roadway was poured in the larger

tunnel to a maximum depth of three

feet and it was within this concrete

block that the pumping system was
located. The final arrangement for

the larger tunnel was for four sub-

mersible pumping units, operating

under sequenced electrode control,

placed in a shallow trench or sump
on the centre line of the roadway.
Each unit has a capacity of 250 gal-

lons per minute and the sump has a

depth of only 30 inches. The sumps
are covered with a very substantial

reinforced floor plate designed to

take the wheel load of a loaded 15-

ton truck. Electric heating of the

roadway has been provided to en-

sure continuous access to the power-
house area even under the severest

weather conditions.

The conveyor tunnel is protected

from water draining down the ap-

proach cuts and is provided with two
small sumps. A domestic tvpe sub-

mersible pump is installed in each

sump to transfer leakage water to

the sump in the larger tunnel.

Future Annual Meetings

1957

Banff Springs Hotel, June 12, 13, 14

1958

Quebec, Chateau Frontenac, May 21, 22, 23

1959

Toronto, Royai York Hotel, May

1960

Winnipeg. Details to be determined
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The Use of Hydraulic Models in the

St. Lawrence Seaway Planning and Design

D. Mclntyre, M.E.I.C.,

Hydraulic Engineer, The St. Lawrence Seaway Authority

Read at the 70th Annual General and Professional Meeting, The Engineering Institute of Canada, Montreal, May 1956

IN SCOPE and intensíty the hy-

draulic model study work, in vari-

ous stages of completion, being car-

ried out in connection with the St.

Lawrence Seaway planning and de-
sign, is probably unsurpassed in the
history of engineering. This huge
model study program has been made
necessary not only by the number
and complexity of engineering prob-
lems which must be solved in the
limited time available, but also be-
cause of the multiplicity of interests

affected by Seaway works. Parties
vitally concerned in any changes in
the natural state of lakes and river
channels along the Seaway route run
the full range from individual proper-
ty owners to Federal Governments.
The international, interprovincial, and
interurban character of the St. Law-
rence Seaway makes it essential that
the effects of ali development work
be predicted accurately, and that
the best engineering design proced-
ures be used.

In discussing the use of hydraulic
models in the St. Lawrence Seaway
planning and design it is convenient
to separate them into two groups
according to whether their purpose
is to develop plans for river channel
improvements, or to provide design
information for hydraulic structures.

In so far as possible the models dis-

cussed in this paper will be limit-

ed to those connected with the de-

velopment of a Seaway channel as

opposed to those relating to power
development. Hydraulic structures

for which models have been built

can be divided quite easily into

those, such as locks and guard gates

typically associated with navigation

channels, and those, such as dams
and spillways, typically associated

with the power project. However,
most river channel improvements af-

fect both power and navigation so

that practically ali river models have
yielded information useful to both

It has been necessary to under-
take a large program of model
studies to solve many of the com-
plex engineering problems inher-

ent in the Seaway works and
because of the multiplicity of in-

terests which they affect. A broad
picture of the use of models is

given here, without detailing the
mathematical aspects.

power and the navigation interests.

Since the author has not been di-

rectly associated with river model
work, little more than a brief descrip-

tion of each river model, together

with a list of the more important en-

gineering data required from each
can be given. The hydraulic struc-

tures models are dealt with some-
what more fully, an attempt being
made to show how these models are

used to develop design improvements.
Due to the fact that several different

organizations are involved in model
study work a brief description of

methods used to co-ordinate the mod-
el study program is also presented.

River Models

Laboratories conducting river mod-
el studies relating to the St. Law-
rence Power and Navigation Proj-

ect include the Waterways Experi-

ment Station at Vicksburg, Miss., the

Ontário Hydro-Electric Power Com-

dssion Laboratory at Islington, On-
tário, and the National Research

Council Laboratories at Ottawa, On-
tário. Additional model studies are

to be made in a new hydraulic lab-

oratory now under construction at

Montreal, Quebec.

Organizations directly responsible

for Seaway design are the United

States St. Lawrence Development

Corporation, which has delegated

the U.S. Army Corps of Engineers

to design and construct the American
portion of Seaway works, and the

Canadian St. Lawrence Seaway Auth-

oritv. Those responsible for power
development works include the Pow-
er Authoritv of the State of New
York and the Hydro-Electric Power
Commission of Ontário.

The fact that river model studies

are being conducted by or for the

different organizations concerned with

navigation and power development at

widely separated points has called for

close co-operation between these or-

ganizations to prevent excessive du-

plication of effort. Integration of the

model studv program is attained

through frequent meetings between

representatives of ali groups concern-

ed with design and model study

work. Basic data such as water and

river bed elevations are exchanged

as well as test results from the

models. Considerable model studv

work is also done on an exchange

basis so that the most efficient use

may be made of ali models. When
a model belonging to one group is

being used to obtain test results of

general interest, other groups are

privileged to maintain one or more
engineers at the laboratory concem-
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ed. These engineers report model

test results to their home offices and,

in general, look after the interests

of their respective organizations. This

method of co-operation has worked

out so well that there has been no

call for the setting up of a special

committee to co-ordinate model

study work.

Generally speaking, improvement

of the river channel between Lake

Ontário and the Barnhart Island pow-

er house is considered primarily a

power requirement, although this

improvement is beneficiai to naviga-

tion. This is largely due to the fact

that power requirements limit the

maximum mean flow velocity in

river channels to 2.25 feet per sec-

ond during the freeze-up period in

order that an ice cover will be form-

ed, while maximum mean velocities

of four feet per second may be toler-

ated in navigation channels. River

improvement works upstream from

the power house have, therefore,

been allotted to the power interests

with the stipulation that these works

must also satisfy the needs of navi-

gation. As a result of this arrange-

ment, ali models for this section of

the river have been constructed by

the Hydro-Electric Power Commis-

sion of Ontário. These models will be

dealt with first, beginning with those

representing upstream reaches of the

channel.

Ali river models are of the fixed

bed type built of concrete, the meth-

od of construction varying somewhat

at different laboratories. With one

exception these models are built to

a distorted scale, distortion ratios

of 1:1.6, 1:3 and 1:5 being used.

(1) The Galop Rapi4s Reach

In the Galop Rapids reach of the

St. Lawrence River is located the

control section for outflows from Lake

Ontário. The plan for improvement

of this reach calls for increasing the

channel cross-section, thus transfer-

ring the control of river discharge

to a dam now under construction at

Iroquois. The model used to develop

a final plan for improvement of the

Galop Rapids reach was built by

Ontario-Hydro at the Islington lab-

oratory. The entire reach from Pres-

cott to Iroquois was reproduced in

this model, as shown in Fig. 1, the

scale ratios being 1 to 100 and 1 to

500 in the vertical and horizontal

directíons respectively.

The purposes for which a model of

this reach was required were:

(a) To develop the most econom-

ic channel improvement plan

in the way of excavation

and spoil bank locations to

best serve the interest of

power and navigation.

(b) To find the best location and

alignment for the new Iro-

quois lock and approach chan-

nels.

(c) To help work out a construc-

tion program to prevent ser-

ious alterations in river dis-

charge characteristics during

the construction period.

(d) To determine the effect of

proposed improvement fea-

tures on water leveis and

flows.

Of these, only the first two are

Fig. 1. The St. Lawrence River between Prescott and Cornwall, Ont, indicatíng the various reaches.



directlv related to Seaway design

and will be elaborated upon more
fully.

The problems of determining the

most economical location for up-

stream channel excavation and of

best alignment for Iroquois lock are

related to the extent that it is desir-

able to maintain a straight navigation

channel wherever possible. Where a

straight alignment is not practicable

a wider channel must be provided,

and the minimum radius of curva-

ture has been set at 5000 feet. For
the Galop Rapids reach, where con-

siderable channel excavation is re-

quired in the interest of power de-

velopment, an extensive model studv

program has been carried out to

develop an improvement plan which
satisfies both power and navigation

interests.

A proposed plan for works to be
constructed bv the Canadian Seawav
Authority, including Iroquois lock and
the approach channel upstream as

far as Toussaint Island, was supplied

to Ontario-Hydro by the Seaway
Authority. This plan was reproduc-

ed in the Galop Rapids model to-

gether with the plan proposed by
power interests for improvement of

the entire reach upstream as far as

Prescott. To determine the ade-

quacy of provisions made by this

plan for navigation the following in-

formation was obtained:

(a) Water depths and the direc-

tion and velocities of currents

in lock approach channels as

well as in the navigation chan-

nel upstream as far a* Prescott.

(b) The effect on flows of propos-

ed spoil bank áreas for mater-

ial to be excavated from lock

approach channels.

(c) Water leveis governing sill and
coping elevations at Iroquois

lock.

(d) The range of lifts at Iroquois

lock which will obtain under

various operating conditions of

the St. Lawrence Power Proj-

ect.

In working out details of the im-

provement plan for the Galop Rapids

reach, it has been necessary to pro-

vide for control of Lake Ontário lev-

eis in accordance with a generally

adopted scheme of regulation. At

the time of writing this paper, such

a scheme, suitable for design pur-

poses, has been agreed upon by ali

parties concerned and model tests

are in progress to determine final

adjustments required in the improve-

ment plan for the Galop Rapids

reach.

To complete the story on models

for the Galop Rapids reach relating

to Seaway design, one other studv

will be mentioned briefly. This was
made by the U.S. Army Corps of En-

gineers at the Waterways Experi-

ment Station at Vicksburg, Miss., dur-

ing the period 1943 to 1945 in con-

nection with a scheme of river im-

provement very similar to that de-

veloped in the Islington model. Basic

data compiled for the earlier model,

as well as much of the test data

obtained, were helpful in the more
recent studies.

(2) Ogden Island Reach

The river immediately downstream
from the Town of Iroquois, termed
the "Ogden Island Reach", is charac-

terized by narrow channels with vel-

ocities rather higher than the máxima
specified for power and navigation.

The required model was built and
tested bv Ontario-Hvdro at their Is-

lington laboratory, model scales being

1 to 100 and 1 to 500 in the vertical

and horizontal directions respective-

ly-

Information supplied by this model
was as follows:

(a) The most economical loca-

tions and cross sections of chan-

nel excavations required to sat-

isfy the needs of power and
navigation.

(b) The proper balance of excav-

ations in north and south chan-

nels at Ogden Island required

to maintain flow distribution as

in the natural state.

(c) The delineation of spoil dump
áreas for excavated material.

(d) The effect of temporary and
permanent construction works

on water leveis.

(e) The development of a construc-

tion program such that the

present 14-foot navigation will

not be disrupted during the

construction period.

The model study for this reach

has been completed with the devel-

opment of an improvement plan es-

sentially satisfactory to both power
and navigation interests. This plan

calls for excavations at Point Three
Points; in north and south channels

at Ogden Island, and the removal of

the Morrisburg canal bank, as indi-

cated roughlv in Fig. 1.

(3) Long Sault Rapids Reach

A model of the Long Sault Rapids

reach was also built by Ontario-

Hvdro at the Islington laboratory,

and reproduces the river channel

from a point upstream from Croil

Island to Massena Point downstream

from the Barnhart Island Power

House, as shown in Fig. 1. Model

scales are the same as those used in

the Galop Rapids and Ogden Island

models.

The main purpose of this model

was to develop a program for diver-

sion and closure operations involved

in the construction of Long Sault

Dam and Barnhart Island Power

House. At the time of writing this

paper the diversion and closure prob-

lems had been successfully worked

out, and the model was being used to

Fig. 2. Model of Cornwall Island reach at the National Research Council laboratories

in Ottawa, Ont.
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Fig. 3. The St. Lawrence Seaway; general plan of the Lachine section.

study the direction and velocity of

currents which will exist in the re-

servoir south of Croil and Long Sault

Islands at the head of the naviga-

tion channel.

(4) Cornwall Island Reach

Three models have been used in

working out an improvement plan

for the Cornwall Island Reach of the

St. Lawrence River. Two of these

were constructed by the U.S. Army
Corps of Engineers at the Water-
ways Experiment Station at Vicks-

burg, Miss., and the other at the

National Research Council Labora-

tories in Ottawa, Ont., for the Cana-
dian Seaway Authority.

Of the Vicksburg models, one re-

produces the river from Massena
Point to approximately the middle
of Cornwall Island at an undistorted

scale of 1 to 100. The other re-

produces the entire reach from the

foot of Barnhart Island to the foot

of St. Régis Island. (Fig. 1), with

vertical and horizontal scales of 1

to 100 and 1 to 300 respectivelv.

The undistorted scale model was
used to work out corrective measures

for high-velocity cross currents in the

navigation channel opposite the exit

to Polly's Gut. These corrective meas-
ures will be in the form of rock

dykes and a spoil bank located op-

posite the exit to Polly's Gut and
along the shore line below Mas-
sena Point.

The distorted scale model of the

entire reach was used to obtain the

following information:

(a) The most economical loca-

tions and cross sections for ex-

cavations required to provide

channel depths and flow veloci-

ties required for navigation;

(b) The delineation of spoil bank
áreas in the river channel south

of Cornwall Island;

(c) The most economical form of

compensating works required

to maintain the natural state

distribution of flows in north

and south channels at Corn-

wall Island;

(d) The effect of channel im-

provements in the Cornwall Is-

land Reach on water leveis in

the tailrace at Barnhart Is-

land Power House.

At the time of writing this paper

a satisfactorv improvement plan for

the South Cornwall Island channel

had been developed with the aid of

this model. Proposed compensating

work in the form of a short length

of excavated channel north of Corn-

wall Island was also developed in

the Vicksburg model.

The Cornwall Island Reach model
built at Ottawa for the Canadian Sea-

way Authority has been used to

studv various improvement plans in

the interests of power and naviga-

tion. With reference to power de-

velopment, it has been used exten-

sively to determine the effect of var-

ious factors on water leveis in the

tailrace at Barnhart Island Power

House. The factors referred to in-

clude:

(a) Various excavations in the tail-

race area at Barnhart Island

Power House.

(b) Various improvement plans

for the downstream river chan-

nels.

(c) The regulation of water lev-

eis in Lake St. Francis at

various elevations.

Data from these studies were sup-

plied to the power interests on an

exchange basis for model test data

on navigation channels obtained from

Ontario-Hydro models.

Information obtained from this

model in the interest of navigation

includes data on water depths and
the direction and velocity of currents

in proposed navigation channels in

THE ENGINEERING JOURNAL—SEPTEMBER, 1956 1157



both the north and south channels

at Cornwall Island. At the time of

writing, the model was being used

to develop an improvement plan for

the North Cornwall Island channel

to be used in place of the compen-
sating excavations worked out in the

Vicksburg model. This work is being

done in support of the contention of

the Canadian Seaway Authority that

excavations in the North Cornwall

channel should take the form of an

improvement for navigation in anti-

cipation of the future development

of Seaway locks on the Canadian
side of the river at Cornwall.

Figure 2 is a photograph of this

model taken from a downstream lo-

cation with the south channel in the

foreground. Gauging stations are in-

dicated by metal posts erected to

support point gauges, while metal

strips used to represent roughness

may be seen in the beds of chan-

nels. This model was prefabricated

in sections approximately two feet

square and assembled on concrete

blocks laid on the laboratory floor.

(5) Lachine Rapids and Montreal
Harbour Models

A contract has been let by the

Canadian Seaway Authoritv to Neyr-

pic, Canada, Limited for the con-

struction and testing of models of the

Lachine Rapids and Montreal Har-
bour sections of the St. Lawrence
River channel. The general location

of the reach to be reproduced in

each model is indicated in Fig. 3.

Figure 4 shows a floor plan of the

laboratory being built to house these

models, indicating how the models
will be fitted in and the general dim-

ensions of the building required.

The scales of both models are to be

1 to 125 and 1 to 200 in the vertic-

al and horizontal directions, respec-

tively.

Information relative to Seaway de-

sign required from the Lachine Rap-
ids model is as foliows:

(a) The effect of Seaway works

on flows and water leveis in

the vicinity of Caughnawaga.
If an increase in water leveis

as a result of Seaway construc-

tion is indicated, the model
will be used to determine the

extent and most economic lo-

cation of compensating exca-

vations,

(b) The directions and velocities

of currents at the entrance to

the Seaway channel at Caugh-
nawaga. If undesirable current

conditions are indicated, the

model will be used to develop

corrective measures,

(c) The effect on water leveis

in Lake St. Louis of older con-

struction works, such as the

bridges at Caughnawaga and
the present Lachine Canal en-

trance pier.

The Montreal Harbour model will

be used to obtain the following in-

formation:

(a) The effect of Seaway works
on flows and water leveis in

the Longueuil—St. Lambert
area, and the most economic
location for compensating ex-

cavations if these are required.

(b) Current directions and veloc-

ities at the canal entrance be-

low Jacques Cartier Bridge. If

undesirable current conditions

are indicated, the model will

be used to develop corrective

works.

(c) The effect on water leveis in

Montreal Harbour of previous

works dating back as far as

1870. These include excavations

at various locations, the con-

struction of Mackay Pier and
other harbour works, and Jac-

ques Cartier bridge.

It is understood that the Lachine

Fig. 4. Floor plan of the hydraulic models building, showing the model layout.

SECTION A-

A

HYDRAULIC MODELS BUJL.DINS
MOOCl LAYOUT
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Fig. 5. Plan and elevation of filling and emptying system for use in Seaway locks.

Hapids and Montreal Harbour mod-
els may be placed at the disposal

of the Quebec Hydro-Electric Com-
mission for the study of plans

for power development in the La-
chine section of the St. Lawrence
River. They may also be placed at

the disposal of municipal planning
groups wishing to develop im-

provements such as harbour exten-

sions, bridges and recreational facil-

ities in the Montreal area.

In summary, it may be stated that

river models are playing a large and
indispensable part in planning and
design for the St. Lawrence Seaway
project. They have proven to be
efficient tools for solving complex de-
sign and construction problems and
have made a notable contribution to

the development of an integrated
plan of river development which is

in the best interests of both power
and navigation.

Hydraulic Structure Models

Hydraulic models have been used
to obtain design information on filling

and emptying systems for Seaway
navigation locks, and on the operat-

ing characteristics of guard gates.

Models of both locks and guard gates

were constructed by the U.S. Armv
Corps of Engineers at the St. An-
thony Falis Hydraulic Laboratory at

Minneapolis, Minn., and also for the

Canadian St. Lawrence Seaway Au-
thority at the National Reasearch

Council Laboratories in Ottawa, Ont.

As will be more fully explained later

separate models were required by
the United States and Canada to

develop special design features to

take best advantage of foundation

conditions encountered at the differ-

ent lock sites. Co-operation between

the Corps of Engineers and the Sea-

way Authority in the matter of hy-

draulic structures design has taken

the form of an agreement on govern-

ing dimensions for locks and an ex-

change of ideas on lock design and
model work. In this connection, it

is acknowledged that the U.S. Armv
Engineers, because of their very con-

siderable previous experience in the

design and construction of naviga-

tion locks, were able to contribute

important leads to lock design im-

provements, particularly during the

early stages of model study work.

There has been little exchange of in-

formation on guard gates since the

Corps of Engineers have designed

a vertical-lift, fixed-roller type of

gate, while the Seaway Authoritv

design consists of a pair of vertically-

mounted sector gates.

Dealing first with lock models
built for the Canadian Seaway Auth-

ority, the chief purpose of these has

been to develop improvements in

the filling and emptying system

selected for use in Seaway locks. This

system, shown in plan and elevation

in Fig. 5, was chosen as the simplest,

most economical arrangement which

could be made to perform satisfac-

torily in large locks with lifts ranging

up to about 50 feet as required for

the Seaway project. It consists, es-

sentially, of intake manifolds, lock

chamber manifolds, and discharge

manifolds (see enlarged details, Fig.

5), joined by culverts through

which flow is controlled by sector-

type valves. Since ali ports and con-

duits are located in the walls of

the lock and approach channels,

this is known as a "side-wall" system.

To fill a lock, the downstream or

emptying valves are kept closed while

the upstream, or filling valves are

opened. Water from the upstream ap-

proach channel enters through the in-

take manifolds and flows into the lock

through ports of the lock chamber
manifold. During a lock emptying

operation, filling valves remain

closed, while emptying valves are

opened. Water leaves the lock cham-

ber bv flowing through lock chamber

ports in the reverse direction to that

taken during a filling operation, and

is emptied into the downstream
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approach channel through discharge

manifolds. Under maximum lift con-

ditions, more than 3,000,000 cubic

feet of water will enter or leave some
Seaway locks during filling or empty-

ing operations. The locks are designed

for filling or emptying in less than

eight minutes, requiring maximum
flows of about 10,000 c.f.s. in the

lock hydraulie systems. Improvements

in lock design are concemed with

the reduction of disturbances caused

by these flows in the lock chamber,

and in upstream and downstream
channels.

Construction began on the first

lock model for the Seaway Authority

during the summer of 1953. At that

time the United States Government
had not completed plans for par-

ticipation in the Seaway project, so

this model represented a lock which
was to be constructed on the Cana-

dian side of the St. Lawrence River

near Cornwall. The original model
was modified early in 1955 to rep-

resent a lock to be located at Cote
Ste. Catherine on the south shore of

Laprairie Basin near Montreal. At the

time of writing this paper, the model
was undergoing a second modifica-

tion to reproduce one of the locks

to be constructed at the downstream
end of Beauharnois power canal. A
scale of 1 to 30 has been used for

these lock models.

A cross section of the Cote Ste.

Catherine lock model, indicating

some construction details, is shown
in Fig. 5. Ali culverts and manifold

are removable to facilitate design

changes. The chamber space below

culvert levei was used in the Corn-

wall lock model because of the great

depth to rock foundation at the Corn-

wall site. A false bottom just below
culvert levei represents the floor of

the Cote Ste. Catherine lock.

A pen-type recording instrument

built by the National Research Coun-
cil gives a continuous record of water

leveis in upstream and downstream
approach channels and in the lock

chamber as well as a record of filling

and emptying valve motion. Hydro-
dynamic forces on a model ship in

the lock chamber are transmitted to

strain gauges and recorded by a

chart recording oscillograph.

Figure 6 is a photograph of the

Cote Ste. Catherine lock model taken

from an upstream location. Instru-

ments used to record model test data

are shown on the right.

Figure 7 gives a qualitative graph-

ical representation of the mechanics

of flow in a lock filling system, and

will be used to explain improve-

ments in design developed through

model studies for St. Lawrence Sea-

way locks. A simplified system is

used for this purpose with only three

ports in the lock chamber manifold,

whereas 20 ports will be used in

each wall of the Cote Ste. Catherine

lock chamber.

At the beginning of a filling opera-

tion, when filling valves start to open,

water in the lock chamber manifolds

receives an accelerating impulse from

water under higher pressure up-

stream from the valves. The magni-

tude of this impulse is proportional

to valve opening rate. Due to inertia

of water in the culverts, acceleration

is greatest along the shortest paths

Fig. 6. Model of the Cote Ste. Catherine lock at the National Research Council

laboratories. Recording instruments are shown in the foreground.

between the valves and lock cham-
ber. Flow through upstream ports

builds up much more quickly, there-

fore, than that through downstream
ports, as illustrated by the rising

portions of port discharge curves

shown in Fig. 7. When water in the

culverts is in motion each port of the

lock chamber manifolds has the ef-

fect of a sudden expansion in culvert

area. Loss of water through the port

results in a sudden drop in flow vel-

ocity and a corresponding rise in

pressure as shown by the graph of

culvert pressure head. Friction loss

in the culvert between ports is less

than the pressure rise at each port,

with the result that culvert pressure

and port discharge tend to increase

in the downstream direction. This

condition is intensified when deceler-

ation of water in the conduit system

begins, due to rising water levei in

the lock chamber. Due to inertia

of water in the culverts, deceleration

also is greater along the shortest

paths between the lock chamber and
upstream channel. As a result of

increasing culvert pressures down-
stream caused by deceleration and

the expansion effect of ports, dis-

charge through upstream ports drops

off before maximum discharge is at-

tained at downstream ports. Dis-

charge from downstream ports soon

becomes greater than that from up-

stream ports, and remains so for the

balance of the filling operation. Rap-

id deceleration of water in upstream

portions of the conduit svstem may
result in a reversal of flow in up-

stream lock chamber ports, as indi-

cated bv port discharge curves in

Fig. 7.

'

The build-up of flow at down-

stream ports may be reduced slightly

by proper port design. Graphs of

discharge and head-gain coefficients

are shown in Fig. 7 for ports of the

tvpe used in Seaway locks. These

curves indicate that the discharge

coefficient increases, and the head

gain coefficient decreases in the up-

stream direction for ali excepting the

downstream two or three ports. How-
ever, this effect of port design on dis-

charge is much too small to prevent

a shift of maximum flow to down-

stream ports.

Effects of the above described

phenomena on lock filling and empty-

ing characteristics are:

(a) Discharge through upstream

ports at the beginning of a

filling operation causes water

levei to rise in the upstream

end of the lock chamber. This
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Fig. 7. Craphs of discharge and head-gain coefficients for ports of the type used in Seaway locks.

sets up a surge wave which
traveis from end to end of the

lock for the remainder of the

filling operation.

(b) The shift of maximum flows

to downstream ports causes

water levei at the downstream
end of the lock chamber to

remain generally higher than
that at the upstream end dur-

ing the latter portion of a filling

operation.

A ship in the lock chamber during

a filling operation is forced first

toward the downstream gates, then

toward the upstream end of the lock.

Forces on a ship are greatest during

early stages of the operation because
ports are then discharging under max-
imum differential head, and because
water in the lock chamber is shal-

low, and therefore subject to great-

est disturbance from port discharge.

The first lock model had lock

chamber manifolds of the usual de-

sign, consisting of culverts of uniform
cross section running full length of

the lock, and symmetric, venturi-

shaped ports. A number of modifica-

tions were made in this design with
the aid of models which resulted in

significant improvements in lock

performance. The first of these modi-

fications was an enlargement in the

culverts of lock wall manifold as

shown in Fig. 5. These were expand-

ed from an area of 168 square feet

at the filling and emptying valves to

an area of 294 square feet through-

out the length occupied by lock wall

ports. The increased culvert area

gave lower flow velocities, reducing

the acceleration and deceleration ef-

shows the very important effect of

valve operating speed on lock per-

formance.

A second modification, de-

veloped in the Cote Ste. Catherine

lock model, was a change in lock

chamber port design from a sym-

metrical to a skewed shape as indi-

cated in Fig. 5. A few upstream ports

were skewed to direct flow toward

the downstream end of the lock.

This arrangement directs initial port

Test Results from Lock Model Data

Wall Valve Lock
Culvert Opening Filling Maximum Hawser Force
Area Time Time (24,000-ton Lake Freighter)

(sq. ft.) ( min.

)

(min.) ( Tons

)

168 2.0 8.15 23
294 2.0 7.10 17
294 4.1 8.15 7

feet in culverts as well as the pres-

sure rise at ports. This resulted in

a more uniform distribution of flow

through lock wall ports which speed-

ed up the lock filling operation and
lowered forces on a ship in the

lock. The accompanying table of test

results interpreted from lock model
data indicates the improvement in

lock performance brought about by
enlarging the wall culverts. It also

discharge away from the upstream

end of the lock chamber, thus re-

ducing surge and the resulting initial

downstream force on a ship. Ali re-

maining ports of the lock chamber
manifold were skewed to direct flow

toward the upstream end of the lock

chamber. This reduced the build up
of downstream water levei and tend-

ed to set up a downstream surface

current in the lock chamber, thus
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Fig. 8. Model of one leaf of a sector

gate, showing framing details.

reducing upstream forces on a ship

during the latter portion of a lock

filling operation. By installing the

proper proportion of upstream and

downstream directed ports, upstream

and downstream forces on a ship

during a filling operation were made
approximately equal, and the maxi-

mum force was substantially reduc-

ed. The use of a skewed port ar-

rangement in lock chamber mani-

folds resulted in an improvement
in lock performance comparable to

that obtained with an enlarged cul-

vert section.

Other modifications in design of

the lock hydraulic system were made
for the purpose of decreasing lock

emptying time. The emptying time

for Cote Ste. Catherine lock was re-

duced by as much as one and one-

half minutes by increasing the throat

area of lock chamber ports by nearly

40 per cent. The corresponding re-

duction in lock filling time was ap-

proximately 0.6 minutes. Another re-

duction in emptying time of 0.3 min-
utes was obtained by modifying the

discharge manifolds. The original dis-

charge manifold design contained

four ports separated by three vanes.

The ports were so designed that

there was a continuous expansion in

flow through the 90 degree bend
from the culvert to the lower ap-

proach channel. This resulted in con-

siderable separation of flow from
downstream sides of the vanes. An
improvement in this condition was
obtained by producing a slight con-

traction in flow in the bend section

as shown in Fig. 5.

A somewhat modified form of side

wall filling and emptving system was
developed for the American locks.

Although the lock chamber manifolds

are very similar to those designed

for Canadian locks, ports of intake

and discharge manifolds are located

in the floors of upstream and down-
stream lock approach channels.

The reason for this difference in de-

sign is the greater depth to founda-

tion rock at American lock sites which

makes it possible to install intake

and discharge works below channel

grade levei without excessive rock

excavation.

In summary it may be stated that

the hvdrocV/namic forces affecting

flow in a lock hydraulic system, and

the relation between these forces

and those on a ship in the lock cham-

ber are too involved for satisfactory

mathematical solution. Over the past

twenty vears lock model studies have

brought many improvements in lock

design, and studies for Seaway locks

constitute another step in this pro-

cess. There is little doubt that fu-

ture model studies supplemented by

extensive mathematical investigations

will produce further very substantial

advances.

Guard Gate Models

The purpose for which guard gates

are to be used requires that they

be capable of closing under any con-

dition of flow which may exist in the

Seaway channel due to failure of a

downstream structure. Models were

used to determine the hydrodynamic

forces for which these gates and their

operating machinery must be design-

ed in order that safe closure may be

made in flowing water.

As previously mentioned, the U.S.

Army Corps of Engineers has de-

signed a vertical-Lft, fixed roller

type of gate, whereas the Canadian

Seaway Authority has elected to use

a sector gate design. As in the case

of locks, the chief reason for this dif-

ference in American and Canadian

design is the greater depth of over-

burden on foundation rock at the

American site. A vertical lift sub-

merging gate, therefore, provides the

more economical construction in the

American channel.

The U.S. Army Corps of Engineers

design calls for a gate roughly 83

feet wide bv 46 feet high to be low-

ered into a slot in the channel floor

when not in use. A hydraulic model

was built to a scale of 1 to 33-1/3

to studv forces on the top and down-

stream side of the gate when it is

raised in flowing water.
1

1 For further details see Engineering News Record,

1955, Oct. 27.

Guard gates designed by the Can-
adian St. Lawrence Seaway Author-

ity consist of two leaves in the form
of 60-degree sectors cut from a cy-

linder approximately 98 feet in dia-

meter and 41 feet high. These gates

fit into recesses in the channel walls

and are moved outward into the

channel when closed. The gates

swing on hinges located at the apex
of the sector and rest on rollers

located near the circumference.

A 1 to 20 scale model was built to

study operating torque due to hy-

drodynamic forces on gates of this

type when they are closed in flow-

ing water. Figure 8 is a photograph

of the model of one gate leaf show-

ing the framing and general construc-

tion. Figure 9 is a view, looking up-

stream, of the completed model in

operation with each gate 5 de-

grees open, and Fig. 10 is a view of

the model taken from an upstream

position.

The torques required to hold a

gate leaf in position with various

flows in the model were measured for

gate openings of up to 50 degrees, and
model flows ranging up to 14 c.f.s.

Torques were read from a deflection

gauge attached to a calibrated torque

arm which was used to hold a gate

leaf in position.

In the original model, based on

the Strait of Canso lock gate design,

the skin plate was wrapped around

the inner or mitring nose of the gate

and extended back along radial

frame members a distance of about

three feet. It was found that water

flowing between the gates tended to

cling to the radial portions of the

skin plates as indicated in Fig. 11,

Fig. 9. Downstream view of the sector

gate model in operation.
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similar to the action of air flowing

over the upper surface of an aero-

plane wing. Differential pressure on
the radial plates due to high velocity

flow on one side and relatively calm
water on the other produced large

closing torques on the gates. This
torque varied with gate position,

being a maximum at a 30 to 40
degree opening.

The original design was modified,

the change consisting essentially of

the removal of about two feet from
the radial plate section. This modi-
fication reduced gate closing torque
by about 40 per cent. The radial

plates were then removed almost en-

tirely, leaving sharp edges at the

gate mitring noses. This reduced
gate closing torques to approximately

38 per cent of those ineasured for

the second gate design. The remain-
ing maximum closing torque, esti-

mated at 1220 kip feet under the

worst operating conditions expected
at the prototype guard gates, ap-

peared to be partially due to circula-

tion of water through gate mem-
bers downstream from the skin plates.

In the model only top and bottom

Fig. 11. Sector gate model, showing
flow pattern downstream from the mitr-
ing nose.

Fig. 10. Upstream view of the sector gate model in operation.

hinges at the apex of the sector were
used, and these were made as fric-

tionless as possible so that only tor-

ques due to hydrodynamic forces

were measured. This torque fluctu-

ated erratically in ali gate positions,

and the quoted torque value of 1220
kip feet is the maximum indicated.

Rollers used to support the prototype

gates near their outer circumferences

are expected to dampen out the

torque fluctuations. Maximum torque

values measured in the model should
not, therefore, be attained in the

prototype.

In addition to their use as guard
gates, sector gates are also to be
installed in Iroquois lock in place

of mitre gates as used at other locks.

Since the lift at Iroquois lock will

be less than five feet most of the

the time after the pool above the

Cornwall power house has been rais-

ed, this lock can be filled and empt-
ied safely through the gates, elimin-

ating conventional filling and empty-
ing conduits. The model was used to

obtain gate discharge coefficients for

lock filling and emptying computa-

tions. These coefficients were also

used to compute the rates of increase

in gate discharge corresponding to

different rates of gate opening. From
this information it was possible to

compute the height of surge together

with forces produced on a ship by
these surges in the lock chamber cor-

responding to various gate opening
rates. It was then possible to recom-
mend gate opening rates to be used
in lock filling and emptying opera-

tions.

The mathematical aspects of mod-
el study work have been purposedly

avoided in this paper so that a broad-

er general picture of the use of mod-
els in Seaway design and planning

could be presented. This broader

picture could not be entirely com-
plete at the present time since some
models are still in operation while

others are merely in the planning

stage. It is to be hoped that, as

Seaway work progresses, other pap-

ers will be forthcoming on various

details of model work and the con-

formity between model and proto-

type performance.

Discussion of technical papers in this issue

is published on the following pages.

The Editor invites written discussion of

other technical papers that are published

in The Engineering Journal
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DISCUSSION

of Technical Papers

GENERAL DESIGN OF THE ST. LAWRENCE SEAWAY

D. M. Ripley, jr.e.i.c. The St. Lawrence Seaway Authority

The Engineering Journal, 1956, September, p. 1134

G. H. Kohl, m.e.i.c.i

Mr. Ripley is to be congratulated

in presenting in the short time avail-

able a very comprehensive descrip-

tion of the St. Lawrence Seaway.

A decade ago Canada foresaw the

need for improvement in the canais

in the Montreal-Prescott reach which
became more urgent with the devel-

opment of iron ore in northern Que-
bec but it was only in 1952 that the

international difficulties were over-

come and the project could be com-
menced. The actual construction be-

gan in 1954.

1926 Report — Mr. Ripley has
referred to the 1926 report on the

project including the development of

power and it is indeed a tribute to

those responsible for its preparation
that the proiect as now being carried

out is basically the same as then pro-

posed for navigation and power.

U.S. Participation — Until 1954
Canada was proceeding to con-
struct the project alone, from Mont-
real to Lake Erie, utilizing the chan-

nels to be constructed in the Interna-

tional Rapids reach by the power
entities but in that year the United
States exercised their right to partake
in the work in the international sec-

tion and undertook to construct a
canal around the Long Sault dam.
This relieved Canada of part of the

cost of the deep waterway but in-

creased the length of this canal by
some five miles. As Mr. Ripley has
said Canada bears now two-thirds of

the cost of the Seaway but of course

will share to a proportionate extent in

the tolls. I have been somewhat re-

petitive here but perhaps these points

bear repetition.

1 Chief Engineer, Canadian Section, St. Lawrence
River Joint Board of Engineers, Montreal.

Excavation Quantities — The
quantities of excavation indicated in

Mr. Ripley's paper are impressive,

and if to this is added the work being

done by the power entities in the In-

ternational Rapids section it is found
that close to 200,000,000 cu. yd.

must be removed, which alone would
entitle this project to rank amongst
the largest modem engineering un-

dertakings. The construction program
indicates this excavation to be sub-

stantially completed by the summer
of 1958, when the schedules call for

raising the power pool.

Di/kes-Cofferdams—Wherever pos-

sible excavation is being removed by
land based equipment in many cases

working from or behind protective

dykes.

These dvkes are constructed by
end dumping. In the Lachine section,

friable shale has been used faced on
the wet side with till. In the Corn-
wall—Chimnev Point section the na-

tural dense till from the excavation

is utilized. This till weighs up to 150
lb./cu. ft. with natural moisture of

about 7 to 9 per cent. It is difficult

to excavate, scrapers are ineffective,

and resort has been had in most
cases to drilling and blasting and re-

moval by shovel or dragliae. Although

this has made for high excavation

costs, this material has been found

very suitable for secondary coffer-

dams. It has been dumped in water

up to 20 ft. deep and with velocities

up to about 5 ft./sec. and compacted
only by the passage of equipment.

No rip-rap is required except at crit-

icai points.

When excavation within the dyke

has been completed, and the drag-

lines have excavated to grade on the

river side of the dyke, they are

removed by the same draglines.

Much work which was originally plan-

ned to be done by dredging is being

excavated in this manner at a consid-

erable saving in cost.

In its natural state this till stands

on steep slopes (about 1/1) and work
has been carried on in one case, im-

mediately adjacent to the Massena
Canal, 64 ft. below water levei in

this material.

Excavation Equipment — The ex-

cavation equipment assembled on

both sides of the border for this com-
bined power and seaway undertak-

ing, which is planned to be substan-

tially completed in four years, at pres-

ent includes: 143 shovels and drag-

lines (shovels to 6 cu. yd.; draglines

to 15 cu. yd. capacity); 260 dozers;

500 heavy trucks, up to 30 cu. yd.

capacity; 11 dipper dredges, 6-12

cu. yd. capacity.

The earth moving equipment in

the International Rapids reach alone

is valued at $40,000,000.

Channels Provided by Power En-

tities — The part plaved in the Sea-

way by the power entities, Ontário

Hydro, Hydro-Quebec, and the Pow-

er Authority of the State of New
York, is of interest.

At Beauharnois the 15 mile power

canal is to be used for navigation.

From Croil Island to Canada Island

near Morrisburg the raising of the

river leveis by the power dams wilJ

provide sufficient depths for naviga-

tion.

At Ogden Island a hydraulic chan-

nel is being provided on the south

side to carry 40 per cent of the river

flow and to reduce the maximum vel-

ocities in the navigation channel on

the north side to the required

4 ft./sec.

In the vicinity of the Iroquois dam,

and at Toussaint Island and Sparrow-

hawk Point, channels are being sub-

stantially straightened out, while at

Galop Island the main channel pas-

ses through the centre of the island

with hydraulic cuts north and south

of Lalone and Lotus Islands.
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Ice Cover — With these channels
completed and ultimately with pow-
er developed at Isle Heron a fairly

continuous ice cover may be expect-
ed to form from Lachine to Lake On-
tário with the exception of a few
short stretches of open water in the
vicinity of Iroquois dam and in the
Galop channel. The reduction in the
formation of frazil ice should con-
sequently be substancial with bene-
ficiai results in winter water leveis.

River Control and 14-foot Naviga-
tion — Once the natural weir near
the head of Galop Island has been
breached, control of the river will
pass to the Iroquois dam, which will
then be operated to maintain so far

as possible the normal outflows and
leveis of Lake Ontário, until com-
pletion of construction.

Also, during construction, 14-ft.

navigation must be maintained in the
International Rapids reach, and the
work has been integrated with great
care by the nower entities and sched-
uled accordingly.

I am going to ask Mr. Riplev to tell

us of some of the Droblems involved
in maintaining 14-ft. navigation dur-
ing the construction period.

S. Hairsine, m.e.i.c.2

Mr. Rit>ley has given us an excel-
lent word picture on the develop-
ment of the St. Lawrence Seaway
project and of the problems involv-
ed in its construction. One point that
impresses me is the reduction in the
number of locks between Cardinal
and Montreal harbour which, as he
states, will be reduced to 7 from
21, with a resulting saving in passage
time from Kingston to Montreal of
several hours. Actually the time saved
will presumably be between Mont-
real harbour and the locks above
Cardinal, Ontário, and will be more
noticeable on upbound passages be-
cause downbound vessels now run
the river from above Cardinal locks
as far as the entrance of the Cornwall
canal, if the water on the lower sill

of the river lock at Cardinal is 2 feet
greater than the draught of the ship.

This saves about 5 hours time forÍ downbound vessels, 30 minutes of
which is a saving in lockage time.

By comparison, the approximate times
required to navigate this distance be-
tween Cardinal and the entrance to
the Cornwall Canal are —
Downbound — 3 hr., 19 min.; an

average speed of about 9.67 m.p.h.

Upbound— 8 hr., 19 min.; an av-

erage speed of about 3.75 m.p.h.

2 Electrical and Mechanical Engineer, The St.

Lawrence Seaway Authority, Montreal.

At the present time, upbound ves-

sels making this passage have to move
through 4 locks upbound compared
to one lock when downbound. When
the Seaway is completed, both up
bound and downbound vessels will

have to pass through only one lock,

requiring about 10 minutes lockage
time, and with the pool below the

lock raised to normal elevation to re-

duce the current velocities to less

than 4 feet per second, the passage
time for vessels travelling in each
direction will be about the same, or

about 7 miles per hour. Perhaps Mr.
Ripley would like to tell us some-
thing more about, say, the times re-

quired for vessels to travei through
the existing 14-foot lower main line

canais and the anticipated times re-

quired to pass through each section

of the new canais.

The Author

In his discussion Mr. G. H. Kohl
has raised a very important question

regarding the continuance of present

or so-called 14-ft. navigation during
the construction of the St. Lawrence
Seaway and Power Projects.

There is no problem in this regard
in the river below Cornwall, Ontário.

In the Lachine section the new canais

and locks are entirely separate from
the present system and the same is

true for the Soulanges or Beauharnois
section. The new navigation facilities

in these sections will be ready for

shipping by the opening of naviga-

tion in 1959. Aids to navigation will

be established and the changeover
may be made with no delays. The old

canais will continue to function until

no longer required by industrv locat-

ed along the canais, particularly at

Montreal.

In the river between Prescott, Ont.,

and Cornwall the situation will be
quite different. In this section the

present 14-ft. canal system will be
flooded out when the pool upstream
from the powerhouses is raised, also,

shipping will be subjected to some
relatively minor inconveniences dur-

ing construction. The chief problem
is one of raising the pool elevation

and keeping to a minimum the delays

to vessel movements. It is now ex-

pected that the pool will be raised

in September 1958, which is in the

middle of the navigation season, so

that delays of any duration would be
undesirable.

It is proposed to handle the

change-over in the International Rap-

ids section roughly as follows. By
late 1956, construction in the river

near Iroquois will have progressed

so that navigation must use the canal

in both directions between Iroquois

and Cardinal instead of the river

below lock 28 for downbound ship-

ping as at present. The Department
of Transport have provided passing

points and additional tie-up facilities

in the canal in anticipation of the

increased traffic. No appreciable de-

lay to navigation is expected.

Shortly after April 1957 the water

levei above Iroquois dam will be
gradually raised and the river brought

under regulation. The regulation

"rule" at that time will be as in the

state of nature. This means that na-

tural Lake Ontário leveis and out-

flows will be kept while under artifi-

cial control. The raising of the water

levei above Iroquois dam will keep
pace with the enlargement of the

river upstream, particularly at the

Galop Island cut. The canal banks of

the present system will be raised

where necessary to retain the water

in the canal reaches at present leveis.

During 1957 the seaway lock at Iro-

quois may be brought into service

for 14-ft. navigation. At that time the

water leveis above the Iroquois lock

will be close to the ultimate while

the water levei below the lock will

be at natural condition or slightly

lower. This means that the lock may
be required to operate at a head of

about 24 feet and it has been design-

ed to do so. The limitation of the

use of the Iroquois lock for 27-ft. nav-

igation during this period is the limit-

ed depth on the lower sill. As the

pool is raised above the power-)

houses the lock will be available for

vessels of full seaway draught.

Until July 1958 the river and canal

sections between Iroquois and Corn-

wall will be used as at present. A
diversion canal and dyke closure

structure are being constructed at the

north end of the Barnhart Island dow-

erhouses and these facilities will be

put into use in November 1937. The
main dvke may thus be properly

constructed across the present Corn-

wall canal, and when the time comes

to raise the pool, stop logs may be

quicklv placed in the closure struc-

ture, thereby closing off the 14-ft.

canal.

The two locks on the U.S. side will

be ready for seaway shipping when
closure is made and the pool raising

begins. It is essential that a continu-

ous flow of water be maintained in

the river at ali times to protect the

downstream power and navigation in-

terests and it is proposed, therefore,

to raise the pool by a transfer of
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water from Lake Ontário. The quan-

tity of water required to fill the pool

(500,000 acre feet) will not affect

Lake Ontário to an appreciable ex-

tent. At the present time it appears

that a rapid raising of the pool to

elevation 235 will present the least

difficulty to navigation and the delay

that will result will not be more than

four days. This proposal for change-

over procedure depends on the stage

of Lake Ontário at the time the pool

is to be raised.

Reply to Mr. Hairsine

As Mr. Hairsine has said, the aver-

age time now required for a down-
bound vessel to travei from the head
of the Galops canal to the head of the

Cornwall canal, by river, a distance

of some 30.73 miles, is 3 hours and 19

minutes. Upbound vessels require 8
hr. 19 min. for the same distance.

The average time required for a

vessel to pass downbound to Mont-
real harbour through the remainder
of the distance, according to D.O.T.
statistics, is 23 hr., 43 min. and is

made up of the following:

George R. Rich,i

The authors have presented an inter-

esting and valuable paper with perti-

nent data conveniently summarized
for reference and comparison. The
engineering design of the project af-

fords an outstanding instance of in-

ternational cooperation between the

constructing entities, The Hydro-
Electric Power Commission of Ontário

and The Power Authority of the

State of New York.

At the earliest inception of the

planning work ali interested Euro-
pean and American manufacturers of

turbines and generators were invited

to attend an open meeting with the

combined staff of HEPCO and
PASNY to establish principal sub-

structure dimensions, general water-

way outlines, and turbine speeds and
ratings that would be acceptable to

ali concerned as a basis for competi-

tive bidding and yet would not

place any undue restriction upon the

design practice of any prospective

bidder. For example the turbine run-

1 Partner, Uhl, Hall & Rich, Boston, Mass., U.S.A.

(1) Cornwall canal ;— 11 miles; 5

hr. 40 min. for an average speed of

1.95 m.p.h.

(2) Foot of Cornwall canal to head
of Soulanges canal — 31 miles, 3 hr.

59 min. for an average speed of 7.75

m.p.h.

(3) Soulanges canal — 14.67 miles,

6 hr. 35 min. for an average speed of

2.23 m.p.h.

(4) Foot of Soulanges canal to

head of Lachine canal — 16 miles, 2

hr. for an average speed of 8 m.p.h.

(5) Lachine canal — 8.74 miles,

5 hr. 30 min. for an average speed of

1.59 m.p.h.

With the improvements made in

the design of the lock culverts, it will

be possible to reduce the present

filling and emptying times of the

locks by some 50 per cent. This, to-

gether with the reduction in the num-
ber of locks on the Seaway from 21

to 7, and the improvements with

canais and channels which will per-

mit greater average speeds, ac-

counts for the some 12 hours saving

in passage time between Montreal

and Kingston.

ner diameter and detailed contour

of the waterways were two of the

design features left open to the indi-

vidual manufacturer as elements of

competition. The desired agreement
was readily reached at the confer-

ence with the result that the Amer-
ican and Canadian halves of the

Barnhart Island powerhouse are sub-

stantially identical in the structural,

mechanical, and electrical features.

With respect to the author's Table
I, "Turbine Data", it should be ex-

plained that: (1) it is standard prac-

tice in the United States to base ef-

ficiency acceptance of propeller tur-

bines upon the stepped-up perform-

ance of laboratory model tests; and
(2) in the United States turbine

manufacturers have a trade agree-

ment not to guarantee efficiencies

greater than 90 per cent. This ac-

counts for the obvious discrepancy

between the guaranteed perform-

ance of the British and American
turbines. Present plans contemplate

prototvpe tests of ali turbines by the

Gibson method and it is anticipated

that these prototvpe performance

figures will be generally the same
for British and American machines.

The hydraulic design of gates and
hoists furnishes still another example

of successful joint international un-

dertaking. In this connection (in fact

throughout the hydraulic design of

the entire development) the work
of the HEPCO laboratory at Isling-

ton has been invaluable in determin-

ing the optimum contour and ventila-

tion of the bottom girders of the

gates so as to reduce hydraulic down-
pull and consequently hoisting capa-

city to the practicable minimum.

As a result of such outstanding

laboratory work and the constant

close cooperation between the two
engineering staffs, together with the

competence, energy and vision of the

officers of the two Commissions, the

overall project design reflects a gen-

eral unity and coherence with only

such differences in minor detail as

would naturally be expected to arise

from the individual preferences of

Canadian and American engineers.

R. H. Findlay, m.e.i.c.2

I would like, in the first place, to

congratulate the authors on their

paper. In the course of the next

year or two, undoubtedly, many
papers will be given on the design,

construction, and operating features

of this equipment. The authors have

shown considerable reserve in lim-

iting their remarks to brief outline

descriptions of the equioment in-

volved. Their paper, therefore, forms

a very good introduction to the series

of more detailed descriptive papers

which will follow.

W. G. H. Holt, m.e.i.c3

An inspection of the plans of the

various hydraulic regulating gates

will show that they are ali of weld-

ed construction except the Canadian

head gates which are riveted. Be-

fore we submitted our tender on

these gates, we considered both al-

ternatives. In fact, three different

welded designs were worked out,

one with a normal thickness of skin

plate, one with a minimum allow-

able thickness of skin plate based on

a membrane theory, and one with

an extremelv thick skin plate with

an absolute minimum of stiffeners.

- Consulting mechanical engineer to Dominion
Bridge Company Limited, and the St. Lawrence
Seaway Authority, Montreal.

3 Mechanical engineer, Eastern Division, Dominion
Bridge Company Limited, Montreal.

MECHANICAL DESIGN FEATURES OF THE
ST. LAWRENCE POWER PROJECT

O. Holden, m.e.i.c, and P. Pemberton-Pigott

The Engineering Journal, 1956, September, p. 1143
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No appreciable economy was ap-

parent between these designs. What
finally decided the issue was that

it became clear that, on a quantity of

48, a greater saving would be real-

ized by riveting than by welding.

In Table III of the speaker's

paper, it will be noticed that the

Canadian head gates and the Iro-

quois control gates have self-lubri-

cating bronze bushed wheels, where-

as the wheels for the balance of the

gates are equipped with anti-friction

roller bearings.

We have used graphite insert

bronze bushed gate rollers with
nickel chrome steel pins almost ex-

clusively for the past forty years,

with negligible replacements. Re-
cently, a gate was pulled out of its

slot whirh had been literally sub-

merged 27 years and the bearing and
pin were in good working order.

Canadian utilities practically always

specify self-lubricating bushings.

Roller bearings have been used
extensively for gate work in other

quarters but we feel there is an awk-
ward sealing problem to keep the

water out of the bearing grease; if

water were to get in, it would be
ruinous to the roller bearing. This

especially concerns us in the case of

head gates which are left submerged
in water.

Exponents of anti-friction bearings
always point out the great saving that

can be realized in the capacity of
the hoist because of the low coeffici-

ent of friction of roller bearings.

There is not as much to be gained
here as would apoear at first thought.

Take, for example, the hoists for the

Cornwall headgates. Considering com-
bined weight of gate and friction,

the hoist capacity could be reduced
about 50 per cent, but taking into

account the hydraulic downpull, the

capacity may only be reduced about
25 per cent.

Even though we have built gates
with roller bearings because of the
reasons just mentioned, and also the
paramount fact that a roller bearing
assembly is far more expensive than
a plain bearing assembly, we have
a preference for plain bearings.

It was mentioned that the hold-
ing brake on the head gate hoist is

normally energized through a recti-

fier. This is a recent development
and was made possible through the
introduction of low cost selenium rec-

tifiers. Formerly, a solenoid brake
with a combination a.c.-d.c. coil was
used when it was desirable to lower

on a battery circuit.

Table IV of the speaker's paper

gives much data regarding the gan-

tries, cranes and hoists. Whereas the

motors are ali normal machines de-

signed for crane duty, there seems
to be some variety in the control

equipment for these machines. The
selection of the different types of con-

trol was dictated by various factors.

Four different types of control for

the hoists will be found.

(1) Squirrel cage motors with

across-the-line starters and fan low-

ering brakes. This type of motor is

used on the head gate lioists- be-

cause the rotor can readily be made
to withstand the 2M times synchron-

ous speed when overhauled for fast,

fan-controlled lowering.

(2) Wound rotor motors with

manual drum controllers and mech-
anical load lowering brakes. Manual
drum controllers are the most econo-

mical. They are available up to 100
h.p. size. The mechanical load low-

ering brake, in conjunction with the

motor, governs the equivalent low-

ering speed to a little under syn-

chronous speed.

(3) Wound rotor motors with

magnetic control and mechanical

load lowering brakes. This type of

control gives superior performance

but is more expensive. It must be
used for motor sizes above 100 h.p.

The mechanical load lowering brake

functions as previously described.

(4) Direct-current variable volt-

tage motors with magnetic control

and reorenerative braking for lower-

ing. With this type of control, the

light hook speeds can be made
about twice the full load speed,

thus considerably reducing the op-

erating cycle time. This is particu-

larly advantageous on large capacity

hoists. Better inching is procurable

when required for accuratelv plac-

ing heavy loads. There is also an
inherent load limiting characteristic.

Practically the same reasoning ap-

plies to the trollev and bridge travei

motions, but load lowering brakes

are naturally omitted because there

is no overhauline; torque. Semi-mag-
netic or full magnetic control is re-

quired for adequate control of four

motors at one time when mounted on

each of four trucks of a gantry crane.

Conclusion

Our speakers have mentioned
how, architecturally, the Canadian

and American powerhouses are iden-

tical. It is phenomenal how different

the designs of some of the compo-

nents of the combined powerhouse

really are. In my opinion, the main

reasons for these differences are:

(1) The vast background of operat-

ing experience of the Canadian util-

ity which guided them in designing

their own equipment.

(2) The concept of the Canadian

utility that 50 per cent of the value

of the handling facilities provided at

a power dam is for purposes of in-

stallation.

The Authors

The authors would like to thank

the contributors to the discussion for

their constructive and interesting com-

ments. Two points are raised that

are interesting to note as they high-

light two fundamental design issues.

Mr. Rich's comments on the tur-

bines are interesting and the dimen-

sions fixed to enable the general

powerhouse substructure design to

proceed certainly permitted a wide

variance of proposals from the tur-

bine manufacturers.

Mr. Holt's comments on the gate

bearings are, from our point of view,

very interesting as they are backed

by Dominion Bridge 's many years of

gate design and manufacture. With
reference to the fabricating method

used to make the various gates it

should be noted that the ice sluice

drum gates to be installed at the

powerhouse are of partially welded

and partially rivetted design. They
too will be equipped with self-lubri-

cating graphite insert bearings.

The most interesting comment of

Mr. Holt's concerns the Commission's

tendency to design for installation

and to place a high value on the

handling equipment during the con-

struction period. This undoubtedly
arises from the fact that the majoritv

of the Commission's powerhouses

have been built by their own con-

struction division. The fact that the

design staff work closely with the

construction forces and the operating

staff is bound to have an effect on
the design and selection of equip-

ment to be installed at a de-

velopment.

In conclusion the authors would
like to take the opportunity of

thanking ali those who helped in

compiling the data, checking the

wealth of detail, etc. which, by ne-

cessity, must be included in a paper
of this type.
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THE USE OF HYDRAULIC MODELS IN THE
ST. LAWRENCE SEAWAY PLANNING AND DESIGN
D. M. Mclntyre, m.E.I.C, St. Lawrence Seaway Authority, Montreal

The Engineering Journal, 1956, September, p. 1154

W. J. Weymark, m.e.i.c. 1

The comments in this paper by Mr.
Mclntyre are the first presentatiori

before an engineering body of the

details of procedure used in plan-

ning and design of the St. Lawrence
Seaway and Power Project. It is to

be hoped that further details pertain-

ing to specific features will be made
available in the near future, so that

the engineering profession will gain
the benefit from the advancements
achieved in engineering this tre-

mendous project.

As noted in Mr. Mclntyre's paper,

models were indispensable in the de-

sign of the various features of the

St. Lawrence Seaway-Power Project,

and selection was not oo the basis

of relative economic advantage or as

an adjunct to other engineering

techniques but rather in several in-

stances, as the sole basis on which
design of hydraulic features òf the

various structures was based. This
stems from the diverse interests, in-

ternational and national, reflected in

the basic reference document, the

Order of Approval of the Interna-

tional Joint Commission, and the

number of controlling boards and
committees established to supervise

and advise on the development and
operation of the project. Conse-
quently, models presented the only

method by which presentation and
solution of the various problems could
be made. Because of the complex
nature of the various problems that

were investigated, it is note-worthy
that tremendous advances were
made in the use of models in carry-

ing out engineering studies related

to large scale hydraulic projects.

Although Mr. Mclntyre did not
treat with the basic considerations

or procedures used in design and
operation of hydraulic models, it is

considered that this was not essen-

tial as basic relationships of simili-

tude on which models are based
and studies conducted are well es-

tablished. However, as is well rec-

ognized in conduct of such investiga-

tions, achievement of complete sim-

ilitude, geometric, kinematic and dy-
namic, is impractical, nor is it man-
datory since pertinent transference

1 St. Lawrence River Joint Board of Engineers,

Montreal.

ratios may be applied to relate proto-

type behaviour. This procedure was
adopted by the various groups con-

ducting model tests.

Perhaps some comments should be
requested on techniques developed

in the design of some of the models,

especially those by the Ontário Hy-
dro and the National Research Coun-
cil for the river channel models; also,

their achievements made in develop-

ing special instrumentations using re-

cent electronic applications should

be presented for record purposes.

The river channel models, those

constructed and operated by the On-
tário Hydro and National Research

Council, and the one under coustruc-

tion by the Seaway Authority in

Montreal, are ali of the fixed-bed

distorted-scale type. Although the

primary problems studied related to

determinations of flow patterns, velo-

cities and current direction; govern-

ing water surface elevations and
depths are features which are usu-

ally considered not amenable to dis-

torted model investigation. This lim-

itation was overcome, however,
within acceptable tolerances through
the use of aDoroDriate modificaMons.

The following are some of the

outstanding problems which were
analyzed: (a) determination of con-

trolling water surface elevations in

the various reaches of the river re-

lated to the proposed method of

regulation of Lake Ontário; (b) the

relating dimensions of hydraulic and
navigation channels in compliance
with the requirements of the gov-

erning criteria set out in the Inter-

national Joint Commission Order of

Approval; (c) preservation of exist-

ing flow splits under improved con-

ditions in various reaches of the

river; and (d) the determination of

the sequence of construction for the

various structures in line with the re-

quirements of the Order of Approval

which specified that, during the con-

struction period, (i) Lake Ontário

leveis were not to be adversely af-

fected, (ii) continuance of 14 ft. na-

vigation would be assured, and (iii)

downstream interests were not to be
affected.

It is to be appreciated that ali

the studies have not been complet-

ed at this date in regard to river

channel improvements, or for river

control during construction and op-
eration. It is noteworthy to review,

also, the purpose of the intensive

tests to be conducted in the Seaway
Authority model at present being
constructed in Ville LaSalle which in-

volve Seaway and power problems
in the vicinity of Montreal.

Perhaps special mention should be
made of some of the pre-project stud-

ies and work which played an im-

portant part in the design of the

models and related investigations.

New techniques were used by the

Ontário Hydro in obtaining field data

and determining backwater charac-

teristics which were used in the

fabrication and verification of the

various models, and comment should

be made on the availability of long-

term records of flows and leveis in

the various parts of the St. Lawrence
River and Lake Ontário collected by
various Canadian and U.S. govern-

mental bodies. Ali of these contribut-

ed to the successful investigation of

the various hydraulic problems in

the models.

Although Mr. Mclntyre limited his

comments pertaining to the structural

models used in developing hydraulic

design of the Seaway Authority

structures, it should be noted that

many types of models were used in

investigating hydraulic structures of

the project. These included a glass

flume for SDillway and conduits, and

natural scale models for the locks,

dams, energy dissipators, gates, pow-

erhouse units, and ice sluice investi-

gations. The studies for the power

entities were conducted by the On-

tário Hydro; those for the Seaway

Authority were undertaken by the

National Research Council, McGill

University, and the Ontário Hydro.

The SLDC had tests conducted at

St. Anthony's Falis, Vicksburg, and

Ontário Hydro.

In specific reference to the test

conducted by the National Research

Council for the Seaway Authority,

relating to the design of lock struc-

tures, it is apparent that several

noticeable advances were made.

These resulted in improved perform-

ance characteristics relative to previ-

ous lock designs and effected econo-

mies in the cost of construction.

As Mr. Mclntyre has pointed out,

the criticai considerations, from a hy-

draulic standpoint, in the design of

lock structures are those relating to:

(a) the design of ports and conduits,

(b) provision of uniform flow condi-

tions in the lock chamber and, (c)

development of adequate gates and

(Continued on page 1184)
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BASED ON CURRENT LITERATURE AND EVENTS

ABSTRACTS

INTERNATIONAL ATOMIC CO-OPERATION

Engineering, 1956, v. 181, n. 4707, May 25

If the most profitable use of atomic

energy is to be made throughout the

world, it will be necessary to devise

effective means of distributing and
exchanging knowledge and nuclear

materiais. This pressing need for co-

operation has spawned a large num-

ber of different plans, some of which

seem to overlap, and at least two
international organizations carry out

or co-ordinate research. Perhaps the

most important consideration in con-

nection with these schemes concerns

the supply of nuclear fuels, since

these are the sine qua non of any

atomic power programme and must

precede any decision by a private

company to undertake nuclear power
station construction.

Agencies for the supply and ex-

change of nuclear materiais have

been planned by three principal bod-

ies: the Organisation for European
Economic Co-operation; the Messina

or "Little Europe" group, comprising

the members of the European Iron

and Steel Community (France, Bel-

gium, the Netherlands, Luxembourg,
Italy, and Germany) whose agency

is to be known as Euratom; and the

United Nations, which at the end
of April published a draft statute for

an international atomic agency. The
statute, which has been approved by
a twelve-nation committee including

Britain, the United States and the

Soviet Union, will come before a gen-

eral conference of the United Nations

and its specialized agencies in Sep-

tember.

Shortly after the publication of

this statute an announcement was
made concerning the Brussels plan

for a collective European atomic en-

ergy commission. The plan, which
provides for the establishment of

the agency Euratom, may be the

basis of a treaty and is expected to

form part of a more comprehensive
"federal" scheme of economic co-op-

eration, which already covers coal

and steel.

The commission is to set up a re-

search centre and a college, and is

likely to build a uranium 235 separa-

tion plant as one of its initial proj-

ects. The agency will have first

claim on nuclear fuels produced by
member countries (the Belgian

Congo has considerable ore deposits)

and these will remain under its con-
trol whether hired or purchased.

The diversity of plans for interna-

tional co-operation in the field of

atomic energy seems at first sight con-

Slicing or cutting germanium, silicon,

quartz, ferrites, glass-bonded mica
and other materiais at high speed
by impact grinding results in greater

precision and makes possible a great

variety of shapes.

Impact grinding offers a number of

advantages, the most important of

which are:

(a) The cutting tools are rugged
and usually inexpensive.

(b) Attaching tools to the raa-

chine is simple. The setup is readily

changed from one tool to another,

providing great versatility.

(c) The operating principie en-

sures sharp edges on every cut, as

well as perfect duplication of the

tool shape in the workpiece.

(d) Since tool shape is duplicated

in the workpiece, there are no re-

strictions on the shape to be cut.

Tools can be round, square, trian-

gular or any other shape.

(e) Because lapping grades of

abrasive are used to do the cutting,

a fine surface finish is produced
which requires a minimum of sub-

sequent surface lapping.

Designers of magnetic cores for

high - frequency transformers, elec-

tronic computer switches and micro-

fusing, but there is as yet no reason

to prevent ali schemes from proceed-

ing simultaneously. Either Euratom
or the O.E.E.C, proposals, or both,

could fit into the United Nations
project, much as individual countries

would take part, though Euratom
could probably more easily be ac-

commodated in this way.
It can be regarded as almost cer-

tain that, in the case of nuclear en-

ergy, the pressure of the "have-not"

nations — who vastly outnumber the

"haves" — will ensure that some ef-

fective system of distributing atomic
knowledge, equipment and materiais

will finally emerge.

wave transmitting devices can now
explore the advantages offered by
the electrical and magnetic proper-

ties of ferrite crystals.

By means of impact grinding, this

material can readily be shaped in

one piece with sharp corners and
precisely oriented sides. Moreover,

the core is not subjected to stress

during machining.

Glass-bonded mica, like other hard

abrasive materiais with a strong grain

structure, is difficult to machine by
conventional methods. By the use of

impact grinding this material is readi-

ly machined with no danger of hid-

den damage.
The transducer design problem is

the central one in impact grinding.

Cutting rate varies directly with fre-

quency and amplitude of vibration,

and so it is desirable to have these

as high as possible.

Further development of ultrasonic

impact grinding equipment will be
directed toward the achievement of

higher machining speeds and larger

áreas.

Higher speeds will require higher

power (more amplitude) which will

require stronger materiais. Larger

áreas will also require higher power.

ULTRASONIC MACHINING OF BRITTLE MATERIALS

Electronics, 1956, v. 29, n. 1, January, p. 132.
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but may also enforce the use of lower

frequencies. Sonic impact grinders

operating at high power leveis in

soundproofed rooms may prove both

necessary and entirely practical.

Much investigational work remains

to be done on the actual mechanism
of cutting, reduction of the tool wear

by variations in tool design, and meth-

ods of supplying abrasive.

GAS TURBINE TEST BUILDING AND PROPANE FUEL PLANT

One of the few gas turbine test

shops in which six turbines can be
tested simultaneously on various

types of fuel has been built at Lin-

coln, England, by Ruston and
Hornsby, Ltd., who also produce in-

dustrial gas turbines.

Particular attention has been paid

to the use of cheaper lower-grade

fuels, such as natural gas, sewage
gas, blast furnace gas, producer gas,

gas oil, residual fuel, creosote pitch,

carburetted water gas tar, and pul-

verized peat. Long-term develop-

ment is being undertaken on the

more promising of these fuels. Work
is also being done to develop tur-

bines which can burn two fuels, e.g.,

gas oil and natural gas, simultaneous-

ly in varying proportions.

Coal tar fuels are of particular in-

terest in the United Kingdom, and
for these a refractory-lined combus-
tion chamber has been developed.

The test shop was largely designed

around the company's standard 1300
b.h.p. turbine, but two of the six

test beds can handle much larger

units. Beds are also available for

heat-exchanger sets, arranged so

that most site conditions can be re-

produced on test.

A large area of the shop is lined

with acoustic fire-resistant tile which

lessens reverberations in the work-

ing area. Heating is by high-pressure

hot water radiant paneis, and the

heat from the turbines under test

can be fully utilized. Ali services are

placed below ground levei.

Filtered atmospheric air is used

for the inlets. Twin exhaust ducts

lead from each turbine to a perma-

nent outside stack, which is made
of mild steel. These stacks are used

to test various externai finishes, par-

ticularly at the high temperatures ob-

tained when no heat exchanger is

fitted.

In view of the importance of high

calorific value gaseous fuels, such as

natural gas which is abundantly

available in many parts of the world,

a plant has been installed to pro-

vide a mixture of propane and air

to simulate the various gases which

may be used at site.

Bottled methane was previously

used to some extent, but was ex-

pensive and not readily available. To
meet the need, liquid propane (25

tons) is stored in two pressure ves-

sels. The propane is supplied by road

tankers fitted with transfer pumps.

A gas mixture can be supplied to

the turbine room at heating values

between 600 and 1200 Btu./cu. ft.

Liquid propane flows from a storage

vessel to a steam-heated evaporator,

and vapour delivery is controlled at

a constant pressure of 150 p.s.i.g.

The mixing station is a pneumatically

operated automatic ratio control sys-

tem with a rapid response to load

variations. Protection is afforded

against the propane-air mixtures ex-

ceeding explosive limits, and a high

velocity exhaust system prevents ac-

cumulation of propane in service

trenches.

This industrial gas turbine installation at Cortemaggiore, N. Italy, operates on natural

gas. The set has run for over 6000 hours; continuously for 3500 hours.

THE MANAGER S SPAN
OF CONTROL

Harvard Business Rev., 1956, May-]une.

The trend in American business to-

wards narrowing the "distance" be-

tween the top executive and the

members of the organization he su-

pervises has put too much of an over-

load on the manager, with damaging
results to efficiency and morale, says

the author, Lyndall F. Urwick. A
superior's authority should extend

over no more than six subordinates

whose work interlocks, he believes.

His challenging advocacy of narrow-

ing the span of control under todays
conditions should be of interest to

every reader — particularly since he

is the man who first applied the

idea to business some 18 years ago.

THE MAHI BRIDGE IN ÍNDIA

The Mahi Bridge near Vasad (in

Baroda, índia) shown in the accom-

panying illustration is now nearing

completion. The prestressed concrete

construction consists of 16 spans each

of 110 ft., giving a total length of

1760 ft. Each span consists of two

110 ft. span pre-cast beams 9 ft.

deep, with a poured in place rein-

forced concrete deck slab 9 in. thick.

To avoid the need of falsework

because of the height above the

river, the prestressed beams were

transported and placed by a pair

of specially made erection girders

182 ft. long which travelled out by

cantilevering to the next pier and

thereafter supported the pair of pre-

stressed beams to be rolled out on

tracks on them. The process was
then repeated, as shown in the dia-

gram. The photograph was taken

just when the erection girders had

completed their work and they may
just be discemed in the last span.

The prestressing steel in each

beam consisted of 15 No. lYs in. dia.

Macalloy high tensile bars (known as

Stressteel bars in Nortii America) sup-

plied bv McCalls Macalloy Ltd., of

Sheffield, England, the total length of

high tensile bars being approximately

five miles. Hindustan Construction

Company of Bombay were responsible

for the construction. Mr. M. V. Jogle-

kak, M.I.C.E., chief engineer, and Mr.

Donovan Lee, M.I.C.E., consulting

engineer, London, were responsible

for the prestressed concrete design

and the design of the erection gird-

ers.
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WHAT A RESEARCHER DREAMS AROUT

Railway Age, 1956, v. 140, n. 11, March 12, p. 46.

Instead of reviewing past and pres-

ent research, the writer does a little

dreaming about what lies ahead in

track and structures research.

Rail is the primary component in

our rolling way. It receives the wheel
load and transmits it to the track or

to the structure. No substantial

change in the cross-section design of

the rail is foreseen. It is functional

for the purpose it serves. The pres-

ent 115, 132, and 140-lb. RE de-

signs are ideally proportioned for use

in jointed track.

Potential improvements in rail

metallurgy, however, are intriguing.

Wheel bearing pressures and the in-

ternai shearing stresses and direct

stresses resulting therefrom are a

problem from the standpoint of the

development of fatigue failures, of

which shelling and detailed fractures

from shelling are typical examples.

We know too little about the fa-

tigue strength of steel. The writer

believes that physicists will develop

steel having much greater fatigue

strength than that of which the rail

is now composed.
The present batch method of mak-

ing steel heats, ingots and rails is

cumbersome. Probably not too far

ahead is a continuous melting fur-

nace with subsequent casting and
rolling of the rail in a continuous rib-

bon.

Immediately ahead we must ex-

plore the apparent advantages in

high-silicon rail. We must determine

its receptivity to welding, either for

joining rails into continuous lengths

or building up battered rail ends,

and to heat treatment of the rail

ends.

Plastic Crossties

The presently used treated wood
crosstie is doing a wonderful job.

Nevertheless, it has certain disad-

vantages.

What other materiais can we con-

sider for ties, materiais over which
we can exert control during the man-
ufacturing process? Neither steel nor

concrete possess the inherent qual-

ities, which include compressive and
flexural strength; resistance to oil,

water, various fungi, and brine;

sound absorbing and electrical insula-

tion properties; frictional resistance

with the ballast; light weight and
economv in first cost.

Plastics are now available that

have ali of these requisites except

moderate cost. The dream includes

a research chemist developing a com-
petitively-priced plastic, suitable for

a crosstie, from some of our more
abundant materiais.

The design might correspond to

the trough section of the steel tie

used abroad, and the provision of a

The Mahi Bridge, índia, nearing completion.

Diagrammatic representation of the construction of the Mahi Bridge.
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canted rail seat and restraining shoul-

ders on the tie itself, with perhaps
clamps similar to the GEO construc-

tion for securing the rail to the tie,

thus dispensing with the need for

tie plates and anchorage.

Different Kind of Ballast

Ballast is a component of track

structure upon which far too little

research has been done, probably
because one of the prime requisites

has been the availability of a satis-

factory material. Is the present bal-

last, utilizing loose pieces and par-
ticles of a durable material, ideal for

the purpose?

Recognizing the desirability of a
dry subgrade it does not seem logical

to provide for the passage of water
to the subgrade. This water should
be interested on the surface of the
ballast section and drained away be-
fore reaching the subgrade. A fur-
ther advantage would be to prevent
other substances from filling the
voids in the ballast, which results in

a pocket forming around each tie,

producing erosion and a sloppy track
appearance.

Therefore, the ballast section
should be a cohesive mass and ties

should not be tamped, disturbing the
already compacted tie bed. Instead
the void between the compacted tie

bed and the underside of the tie,

formed bv elevating the rail, should
be filled by pumping.

No Desire for a Nightmare
The dream does not include an

entirely new design of the track
structure, since it should not become
a nightmare, as it might if a dif-

ferent design were envisioned.
Much has been accomplished in

research into roadbed stabilization,

but we have only scratched the sur-
face of what can and will be done.
One might stabilize the present

heterogeneous supporting structures
by mechanical compaction, chemical
treatment, and electromosis, ultim-
atelv to attain a stable roadbed, with
little trouble from slides, subsidence,
heaves, and slippage.

Control of vegetation on right of
way and roadbed is expensive main-
tenance. Much progress has been
made in the use of chemicals and
oils for this control.

All-weldeã Bridges

Most railroad bridge structures

now have a long life and we should

have to look many years ahead for

radical and extensive changes in

structures. Concrete is resistant to

corrosion and eliminates maintenance

painting. It lends itself to attractive

designs and, with prestressed or

post-stressed reinforcement, can much
more effectively resist flexure than
ordinary reinforced concrete. It seems
certain in the dream ahead that a

large portion of railway structures will

be of concrete.

Probably far more use will be
made of all-welded steel structures

than at present. Labour cost for

welding is now the principal deter-

rent. With increased knowledge of

Electronics, 1956, v. 29, n. 6, June

Development of new aircraft, guided
missiles and automatic control sys-

tems for industry further nourishes a

$10 million business in the U.S. Man-
ufacturers offer electronic computers
of varying size and complexity, rang-

ing from desk-top to room size.

There are about 400 analog com-
puters presently in use. The indus-

try derives much of its present im-

petus from defence production. Com-
puters are also used by petroleum
companies, atomic energy plants and
laboratories and other research and
development activities. Vast poten-

tial applications lie in the field of in-

dustrial process control, automo-

bile design and other metal trades

products, even in automatic highway
traffic control. Sales estimate for 1956
approaches $8 million.

LIGHT GAS TURBINE

Aero-engine and large-scale industri-

al applications of the gas turbine

have tended to overshadow its de-

velopment as a light-weight prime

mover, so that its more modest use

in fire pumps, auxiliary generators

and similar equipment is often over-

looked. However, with the advent

of the gas-turbine car the position

may be changed. Recognizing the

need for a light simole engine, Mr.

D. D. Budworth, of David Budworth
Limited, Harwich, Essex, has devel-

oped a small 45 to 60 h.p. gas tur-

bine, approximately 16 ins. in over-

all length and weighing only 45 lbs.,

without reduction gearing, for ap-

plications ranging from pumping to the

propulsion of high-speed boats.

Since the prototype was started

welding techniques and w e 1 d
strength; and use of automatic weld-

ing procedures, all-welded construc-

tion of new bridges may be the gen-

eral practice.

Corrosion and painting costs are

two important disadvantages of steel

bridges. Corrosion resistant steels are

at present too expensive for bridge

construction, but one may envision

the economical production of struc-

tural elements with outer surfaces of

corrosion-resistant alloys.

Though computers are available at

under $1,000, a commonly used rule

of thumb for pricing is $1,000 an

amplifier, including associated equip-

ment. They can cost $250,000 and

up, depending on research and de-

velopment costs. The average com-
puter uses 36 to 48 amplifiers, while

one with 72 amplifiers or more may
be considered large. One class of

computer is the network analyser

used by electric utilities to solve

problems in the distribution of elec-

tric power. A relatively few com-
panies manufacture general purpose

problem-solving computers. A tabu-

lation accompanying the article lists

manufacturers, models, description of

computer, price, accuracy, power
used, size and other characteristics.

in 1950 gradual refinements in ali

the component parts have been

made, but it was not until last year

that the full output of 60 h.p. was
achieved. As with ali gas turbines

the engine is now capable of a very

great temporary increase in power

over that at which it is rated.

The turbine unit consists of an an-

nular combustion chamber surround-

ing a radial compressor and turbine

mounted back-to-back on the same

shaft.

A low-pressure fuel svstem is used,

such that the fuel pressure is only a

few 1b. per sq. in. higher than that

of the combustion chamber.

Any distillate fuel may be used

and the consumption of gas oil is be-

tween 10 and 12 gallons per hour.

ANALOG COMPUTERS FOR THE ENGINEER

Engineering, 1956, v. 181 n. 4707, May 25
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Canadian Developments

NEWS OF MAJOR ENGINEERING DEVELOPMENTS IN CANADA

St. Lawrence Seaway and Power Project

At the end of July 1956, with less

than half the construction period

elapsed and with ali but a very few
contracts awarded by ali four

'Authorities' and work under way,
seaway officials give assurance that

construction is 'up to Schedule'.

Though progress on some contracts

is ahead of Schedule, on others it

has not been up to expectations.

Some of the work awarded late in

1955 and in 1956 has not yet reached

the stage where progress begins to

pick up speed and catch up on the

inevitable delays in getting started.

The construction industry bore the

brunt of steel shortages due to the

steel strike, partícula rly in plate and
structurals. But with much of the

permanent steel equipment and ma-
terial on order since last year, ex-

cluding steel for bridges, the pos-

sible effect of the strike on seawav
work should be limited. Structural

steel for the new bridões at Mont-

real and Cornwall, and for modify-

ing four existing bridges at Montreal,

might be retarded as much of it

must be imported.

It is probably still too early to as-

sess how much the overall cost will

exceed official estimates. Many early

contracts were underbid due to se-

vere competition and the desire of

manv contractors to cash in on the

publicity value of being associated

with the project. This resulted in

losses to successful bidders and a few
defaults. On the more recent awards,

due to a greater volume of work
offering and thus less competition,

bids were fewer and prices more
realistic.

However, the continuing upward
trend of the construction cost index

inevitably lessens the chances that

total cost will come within estimates

made in 1949 or even under those

made two years ago.

Emplovment by ali four author-

ities as of the end of June exceeded

13,000 men. This total will grow con-

siderably during the peak summer
months.

Progress By Ontário Hydro

Throughout July good weather fa-

voured construction work in ali sec-

tions of the project. The total force

employed by Ontário Hvdro and the

various contractors totalled approxi-

mately 4,100 persons.

Concrete was placed around the

draught tube forms for Unit No. 1

and much progress was made on the

power-house foundations during July,

Rock excavation was completed for

4 units and well ahead for the re-

maining 12 units. Placement of con-

crete by the end of the month in the

U-abutment, wing wall, ice sluices,

and for the bases of five generating

units amounted to 177,000 cubic

yards. Concrete in place for the en-

tire project exceeded 235,000 cubic

vards, and excavation passed 17 mil-

lion cubic yards.

Assemblv of the second wooden
draught tube form was completed for

unit No. 9 in July. Preparations were

being rushed for placing concrete

around this form. The two forms will

be used successively for each of On-

tário Hydro's 16 generating units.

Work in the U-abutment section of

the power-house was completed dur-

ing the month. Ali three gantrv

cranes onerating there were moved
into positions for placing concrete for

the power units.

Aided by favourable weather, the

dike contractor made outstanding

progress in placing material on sec-

tions 2 and 3 of Cornwall dike. Some
14,000 cubic yards of material were
being placed and comoacted each

day when weather conditions were
suitable. About 24 per cent of the

earth fill had been placed. This four

mile dike, 40 ft. to 60 ft. high will

carry part of the proposed scenic

highway. Sixteen tractor-hauled, 16

and 20-vard scraoers are in use.

At the Cornwall dike closure struc-

ture, concrete placing was slightly

in advance of schedule. The blocks

of concrete for the wing walls were
almost up to ground levei from the

excavation. A total of 52,000 cubic

yards of concrete had been placed.

Canal excavation was being conti-

nued at the west end for diversion

of Cornwall canal. This canal must
be readv for the 1957 navigation sea-

son. When traffic is diverted the

dike will be built across the old

canal. Though the closure structure

is being built for 27-ft. draught, the

diversion canal is being dug only 14
feet deep.

Good weather favoured work on
the relocation of the double track of

the CNR and the rebuilding of No.
2 highway between Cornwall and
the Iroquois-Cardinal area. The rail-

way contractors had laid a total of

32 miles of single track. Principal

track laying extended from Cornwall

west and from Cardinal east. In the

Cardinal area, tracks had been bal-

lasted. Grading was in progress in

Sections A and B to Mile 26, near

Morrisburg. In Section C, which con-

tinues to the Cardinal area, nearly

ali grading had been completed.

Ali clearing for No. 2 highwav re-

location had been completed. About
80 percent of the grading had been
completed in the Moulinette west
sec^on and was ready for paving.

Channel improvement work was
speeded up during the month in

both Galop and Chimney Island sec-

tions. The contractor at Galop Island

had removed an estimated 4,500,000

cubic yards of earth, and 165,000

cubic vards of rock.

First houses were moved into new
town No. 2 during July. These
homes were transported by a special

float and placed on new concrete

block foundations in the town site.

At Iroquois, house moving operations

were completed. Water mains and

sevvers for the new shopping center

were almost completely laid. The
steel work had been completed on

the shopping center and the roof was

over the entire center. Twelve
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houses were moved during the

month in Morrisburg.

In ali rehabilitation áreas, vvork

was accelerated. The laying of sew-

ers, water mains, and construction of

basements in new to\vn No. 1, and
new town No. 2 were well advanced.
Progress was made on the sewage
plants and the pumping stations of

new towns No. 1 and No. 2.

Progress By NYSPA
July construction continued to

forge ahead rapidly as working con-

ditions remained good. Concrete in

place by July 31 exceeded 560,000
cubic yards; excavation for ali fea-

tures had passed 21 million cubic
yards and employment averaged
5,900 for the month. With July prog-
ress, the project as a whole was
over 35 per cent complete.

Nine gate guides and sills were in

place at Long Sault dam, piers were
approaching their final height and
the spillway bucket was over half

completed. Two gantrys are set up
in the dry ready to roll onto the

deck of the dam. Concrete in the

structure totalled 200,000 cubic
yards. Excavation for cut "F" was
81 per cent complete and cofferdam
"E" cableway was being erected.

Cofferdam "DU" was being con-

structed as piles for cofferdam "A"
were being removed.

Rock excavation for ali 16 units

was practically completed on the

Barnhart power-house. Concrete
placement at end of July totalled

166,000 cubic yards. Excavation for

the switchyard and placement of

embankment in the south forebay

dike continued.

Iroquois dam was in its final stage

1 construction as gate sections were
being placed and cofferdam cells

were being removed. Embankment
placing continued behind the east

abutment and excavation progressed

within the cofferdam area. Concrete
placement totalled 88,000 cubic

yards.

At Massena intake, 83,000 cubic

yards of concrete had been placed

to July 31. Censtruction of the dike

was well underway and pipe lnving

for the Massena-Alcoa water supply

was on schedule and two-thirds com-
pleted. Intake will open in 1957.

Excavation under the five ehan-

nel improvement contracts was 30
per cent completed, as work at south

channel of Galop Island progressed

to 80 per cent completion. At Spar-

rowhawk Point, excavation was in

progress on both Toussaints Island

and on the mainland.

Bids were opened for clearing the

reservoir áreas between Point Three
Points and Red Mills and specifica-

tions were being prepared for ali re-

maining reservoir clearing, as well

as the relocation of state highways

37 and 37B.

Approximately 65 per cent of the

survey work was completed for the

Barnhart - Plattsburgh transmission

line. Studies are continuing by Alcoa

for docking facilities. This marine ter-

minal will permit ocean going ves-

sels to deliver alumina from one of

their Gulf Coast bauxite refineries

and would also make possible water

transportation to and from Massena

and other Great Lakes ports.

Progress by SLSDC
At the Robinson Bay lock, now

renamed the Eisenhower lock, earth

excavation was complete for the lock

structure but not for the approach

channels and guide walls. Rock ex-

cavation was down to bed grade for

the lock structure and concrete was
being placed for foundations under

lock walls.

Somewhat similar progress had

been attained on the Grasse River

lock. Here less trouble had been ex-

perienced with excavating the stiff

marine clay found at the Eisenhower

lock, but slides had occurred last

spring, causing some delays.

On the Long Sault channel, be-

sides the 15-yard coal stripping drag-

line known as 'The Gentleman', three

additional 13%-yard machines were

operating. Clearing was proceeding

in readiness for building the 10 miles

of canal dike.

Progress by SLSA
Though work on the Iroquois lock

appeared to be somewhat behind

schedule, most of the earth excava-

tion was completed; the upstream

approach channel was done, and a

start had been made on pouring the

lock approach walls. The bottom

pours were made for six sections or

about 300 feet of length and steel

frame for moving wall forms was in

place. Rock excavation was down to

grade on the lock proper and was
under way for the downstream gate.

Dredging contracts for the chan-

nel through Lake St. Francis were
proceeding on schedule, while the

4-million-vard dredging contract with

Marine Industries Ltd., in Lake St.

Louis was actually ahead of schedule.

At the Beauharnois locks, Atlas-

Winston Ltd., contractor for the first

stage, had opened up about 1200

feet of the highway tunnel under

the locks. The tough sandstone being

encountered in digging the rock

foundations made it necessary to

change drill-bits every 12 hours. The
excavation contract calls for comple-

tion in October this year. Work on

the contracts for the locks them-

selves, awarded in June, had barely

been started.

At the lower end of Lake St.

Louis, Miron-Frères-Mannibec Con-

struction had just started on two
miles of overland channel containing

three million yards, for completion

by August 1958. On the adjoining

contract downstream, Northern Con-

struction-Stewart had recently start-

ed on their 3-mile, 7 1/2-million-yard

overland channel contract near the

Mercier bridge. Below it Miron

Frères Ltée. had completed their

3/4-miles of overland channel and rock

cushion last spring, eight months

ahead of schedule.

Immediately downstream from the

Miron contract is the Côte Ste. Cath-

erine lock. Awarded to Canamont
Construction-Canit Construction last

year, its four million yards of ex-

cavation and the placing of concrete

in the lock is due for completion in

July 1958. Washouts delayed the

work in early stages, but the con-

tractor was catching up with the

schedule by working three shifts.

Pouring of concrete had been com-

menced on the lock floor and walls.

Below the Côte Ste. Catherine

lock are some 10 miles of channel

and dike due for completion by Au-

gust 1958. Northern Construction Co.

has 3.7 million yards to move on 3

miles of channel, while Walsh-Cana-

dian Co. has 7 million yards over a

four-mile length. Work was close to

schedule on these two jobs, with ex-

cavation four miles apart at present

and due to meet this fali.

On the St. Lambert lock, McNa-

mara - Pigott - Peacock - McQuigge, in

joint venture, had excavation com-

pleted for the lock itself and sev-

eral foundation blocks poured for the

lock walls. On the downstream ap-

proach channel, excavation was down

some 70 feet below top of dike for

about 2500 feet of length. The up-

stream approach channel was not yet

started. Completion is called for by

August 1958.

The same joint venture group has

the contract for IV2 miles of channel

between Victoria and Jacques Gar-

tier bridges, to be completed by

June 30, 1957. This work was 43 per

cent done last fali and was still well

up to schedule.

Below the Jacques Cartier bridge
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Gantry placing concrete for first section of the mile-long walls of Iroquois locks.

Crane swings bucket of concrete over forms. Work is now well advanced.

Miron Frères Ltée have a mile of

channel for completion by November
1957. Excavation was down to chan-

nel bed below the Jacques Cartier

bridge, while upstream it was down
to grade for part width over most of

the distance between the bridges.

Approximately half of the contract

had been completed.

Downstream from the Jacques

Cartier bridge, Marine Industries

Co. Limited have a 3-milIion-yard

dredging contract to complete bv
August 1958, on the last stretch

of channel adjoining the St. Law-
rence ship channel, with turning

basin. Awarded last March, work on

this contract was alreadv well under

way.

Atlas Construction Co. has the con-

tract for widening, strengthening and

raising piers 1 to 11 of the Jacques

Cartier Bridge, to permit ramping

the approaches to the new high levei

span over the navigation channel be-

tween piers 9 and 10. The existing

bridge spans are being raised an inch

at a time as the piers are enlarged

and raised.

SLSA Contract Awards

Contracts were awarded on June

29 for Beauharnois canal locks as

follows: construction of upper lock

and approaches, to United Water-

ways Constructors, Ltd., Montreal,

for $14,440,000; construction of low-

er Beauharnois lock and approaches,

to Canit Construction Co. Ltd., Mont-

real, for $11,199,925.

On June 8, a contract for some
two miles of excavation for the sea-

way channel adjacent to Lake St.

Louis, together with accompanying

dike, was awarded to Miron et

Frères Ltée, and Mannibec Construc-

tion Co., of Montreal. Bridge and

Tank Co., Ltd. of Hamilton were

awarded a contract for supply and

erection of Côte Ste. Catherine lock

bridge and Iroquois lock bridge, at

a price of $810,221.

These contracts bring the value of

some 45 contracts awarded by SLSA
in various sections of the seaway to

$122 million, involving excavation

over a distance of some 21 miles.

To complete the channel requires

excavation of a total of some 48,-

400,000 cubic yards of earth and
rock. Dredges will remove a total of

some 12,700,000 vards of overbur-

den, rock and gravei from Montreal

harbour, Lakes St. Louis and St.

Francis, from shoals and reaches

along the way, and from the Wel-
land ship channel.

A contract for permanent raising

of the Jacques Cartier bridge and
replacement of a 248-foot deck span

by a new through truss span, was
awarded on July 16, to Dominion
Bridge Co. Ltd., at a price of $6,-

895,750, for completion bv October

31, 1958. The only other bidder

quoted a price of $8,123,295. Pur-

pose of the modification of the bridge

is to provide a minimum clearance

for shipping of 120 feet above high

water levei in the channel, to be
located between piers 9 and 10.

The work includes replacement of

an existing 248-foot deck-truss by a

new through-truss span, elevation of

14 spans at the southern end, and
will follow the raising of existing piers

to suit. It also involves raising the

existing southern abutment, building

a 65-foot abutment to the south. and
a new steel deck girder span between
the two.

The new through-truss bridge span

over the channel will be erected on
falsework beside the present span,

and the operation of replacing the

new for the old span will be accom-

plished with a total interruption of

between four and six hours.

To maintain uninterrupted vehicu-

lar traffic during construction, two
temporary Bailey bridges and plat-

forms will be installed on each side

of the bridge between span 3 and
temporary roadwav embankments to

be built at the south end of the

bridge. The contract calls for pur-

chase of some 822 tons of structural

steel, and about 2500 cubic yards

of concrete for decks and abutments.

Other contracts awarded in July

were: a pipeline to supply municipal-

icies of Longueuil and Jacques Car-

tier, to Miron et Frères Ltée, for

$535,200; deepening some four miles

of the Welland ship canal to 27 feet,

to McNamara Construction Co. Ltd.

and Canadian Dredge and Dock Co.

Ltd., of Toronto, in joint venrure,

for $11,623,200; 106 electrical cu-

bicles for power supply at five sea-

way locks to Northern Electric Co.

Ltd., at $313,165.

Cornwall Bridge

At a meeting of officials of the

two seaway authorities concerned

with navigation, held in Montreal on

July 19, it was agreed that a high

levei highway bridge would be built

over the south channel of the river

at Cornwall. The division of cost, es-

timated at about $5 million, will be

based in proportion to the length of

the structure in each country. Can-

(Continued on page 1180)
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Looking downstream at Calop Island
south channel; excavation complete and
area flooded. Cleaning up at down-
stream end is seen stíll in progress.

Stage I construction at Iroquois dam
left). A gantry crane may be seen

being assembled in the foreground.

Looking north at stage I construction of

Long Sault dam. First apron block is

at right end of the structure. (below, 1.)

Construction of concrete approach wall
to Iroquois lock, most westerly of the
new Seaway locfcs. Wall is 47 ft. high.



A Pictorial Record of the

Seaway and Power Projects

Long Sault Dam construction seen through the legs of one of

the permanent gantry cranes (right).

Wooden forms for draught tubes are seen in position beneath
the first two generating units of the Canadian powerhouse
(centre left). Fornis wíll be re-used for total sixteen units.

Placing and compacting till is in progress behind the "U"
abutment section of the powerhouse main dam (centre right).

Panoramic view of the powerhouse site shows excavation and
concrete-placing operations in the dewatered area behind the

downstream cofferdam which runs between Barnhart Island

and the Canadian shore in the background (bottom picture).
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Relocated in the foreground is the

new Iroquois townsite. The old town
is on the north shore of the river.

Large crater near centre of picture

at left is excavation for the Corn-
wall diversion canal closure structure.

Dredging near Spencer Island, where
channel improvements are being

made to provide suitable depths and
velocities. Capacity of these dredges

is 6 cubic yards per Iift.

Photographs in this section courtesy of The

St. Lawrence Seaway Authority; Ontário Hydro;

Power Authority of the State of New York;

Uhl, Hall and Rich.



Looking upstream at Victoria bridge
opposite port of Montreal showing
channel excavation and dyke.

Placing form of concrete at entrance
to St. Lambert lock, near Montreal.

Placing base for lock walls at St.

Lambert lock site (bottom left).

Excavation for Beauharnois locks
(bottom right). Here, tough sand-
stone has made excavation difficult.



St. Lawrence Seaway
(Continued from Page 1175)

ada will build the substructure, while
the United States will build the su-

perstructure.

The negotiations took place be-

cause of the necessity for removing
the south span of the existing Roose-
velt road-rail bridge to make headroom
for the passage of vessels. The original

U.S. plan for a two-purpose bridge

at Polley's Gut on the western tip

of Cornwall Island was part of a pro-

posed six mile relocation for rail and
road traffic which would also have
crossed the Grasse River lock.

It was the only feasible alterna-

tive to a prohibitively expensive two-

purpose high levei bridge. But New
York Central's preference for aban-

doning their line from Helena, N.Y.,

to Ottawa made a high levei high-

way bridge much more attractive fi-

nancially. The railway will apply to

the Transport Board and to the In-

terstate Commerce Commission for

Authoritv to abandon its line from

the United States to Ottawa.

NYSPA Chairman Robert Moses
immediately protested the decision

in telegrams to the International Toint

Commission and the Ontário Hydro,

claiming the plan would delay the

seaway opening and delivery of pow-
er by a full year.

Great Lakes Channel Dredging

The Corps of Engineers, U.S.

Army, will soon be launching a huge
channel deepening job on the Great

Lakes that may tax the dredging

industry's capacity to the utmost. The
overall project, involving 44 million

yards at an estimated cost of $150

million, was authorized by Congress

last spring. It includes considerable

dredging yet to be done on St.

Mary's and Detroit Rivers under the

Rivers and Harbors Act of 1946.

The three main áreas for channel

deepening are: St. Mary's River and

Soo locks; St. Clair River and Lake

St. Clair; and the Detroit River. The
total job is divided as follows: 16

million yards of hydraulic dredging;

24 million yards to be removed by

dipper or bucket dredges, and 4 mil-

lion yards of ledge rock.

Though not primarily a part of the

seaway project, basically the Great
Lakes channel deepening is vitally

connected with the seaway. The pro-

gram will compete strongly with the

seaway for dredging capacity and
equipment. But speed will not be
an important factor. Completion will

probablv be called for by 1962.

Mostly médium size dredges will be
used. In general, upbound channels

will be deepened about six feet,

downbound and two-way channels

from two to four feet. Present plans

are to take bids first for the Am-
herstburg channel on the Detroit

River.

Moderate Tolls, More Investment

Needed for full Benefits

"Improvement of the St. Lawrence
will justify itself because Canada is

growing rapidly, and because navi-

gation is a by-product of the power
developed. But there is no reason to

think of it as an immediate source of

huge profit." This is what J. L. Mc-
Dougall,

.
professor of economics,

Queen's University, recently told the

Canadian Manufacturers Association

in addressing their 85th annual

meeting held in Toronto in June.

There would be a development
period in which the economy would
gradually alter as it absorbs this new
facility into its natural life. If unduly

high tolls are set up in early years

it may hinder rather than help in

that process.

Great as our investment will be
before the proiect is finished in

1958, he warned, we must be ready

within reason to make further in-

vestments, in additional accommoda-
tion for grain in the lower St. Law-
rence, and in whatever may be re-

quired to keep traffic moving through
the Welland canal. Otherwise we
shall fail to draw the full benefits

possible from the money now being
spent.

Grain transfer elevators at Cana-
dian lower lake ports will become
obsolete. To even the flow of grain

through the lower St. Lawrence there

must be additional construction at

and below Montreal to take the

place of this 20 million bushel capac-

ity. Unless big 'lakers' can unload
and tum around quickly there, costs

will pyramid and we may be little

better off with the new canais than
we were with the old, he predicted.

The grain movement . . . has al-

ways been highly irregular. Allow-

ance must be made for very high
peaks, especially in the fali. Canada
was only one country selling grain

among a number and it must stand

ready to make delivery quickly or

sales would be lost, he observed.

A substantial movement of iron ore

upbound would mean a better bal-

ancing of cargo movement, but it

would create a problem too, the

speaker pointed out. Ali movement
expected through the new canais

from Prescott easterly originates in

or is destined to Lake Erie and
above. Thus it must be superimposed
upon traffic now moving through the

Welland canal, which is now ap-

proaching saturation. We probably

should be prepared for a substantial

investment to increase its capacity if

there is to be any real hope of signi-

ficant additions to the volume to be
handled through it.

Ecole Polytechnique

The Ecole Polytechnique, the fac-

ulty of applied science and engineer-

ing of the University of Montreal, will

be in new quarters within 18 months,

according to information received

from Henri Gaudefrov, m.e.i.c, dean

of the faculty.

New building for Ecole Polytechnique, Montreal.

With the help of a $6-million grant

from the Quebec Government, an-

nounced in June 1954, the faculty

is enabled to erect and establish itself

in a new building on the campus of

the University, leaving behind the

now overcrowded classrooms and lab-

oratories on St. Denis Street, which

this French Canadian engineering

school has been using since 1905.

The university anticipates an in-

crease in enrolment in this faculty

to 1500 students, within the next ten

years, doubling the present enrol-

ment. This progressive step will have

a far reaching effect on the develop-

ment of the engineering profession

in the Province of Quebec. It is a

step toward the solution of a very



pressing problem: the great shortage
of French speaking engineers in Can-
ada, and toward meeting the de-
mand of young men for technical and
engineering education.

The problem of space at Ecole
Polytechnique was noted many years

ago. Preliminary investigations were
made in 1948, at the time of the

75th anniversary of the school. It

was realized then that the solution

of this problem could only lie in the

erection of a building on a new site.

In 1952, preliminary studies were
made of a building providing ade-
quate facilities for the estimated large

increase in enrolment. As a result,

Premier Maurice Duplessis promised
forthcoming help. The announcement
made in June 1954 gave the green
light. Final architectural details were
worked out and during the winter of

1954-55, excavation was started.

The responsibility of the construc-

tion program was given to Gaston
Gagnier, a Montreal architect. The
engineering team was made up of

Lalonde and Valois, consulting engi-

neers in structures, Pierre-Paul Vinet,

M.E.i.c, head of the Department
of Mechanical Engineering for heat-

ing and ventilation, and Fernand Le-
blanc, m.e.i.c, head of the Electric-

al Engineering Laboratories, for elec-

trical services and lighting. The con-

tract was given to Quemont Construc-

tion of Quebec and Montreal owned
by Arthur Laplante, m.e.i.c.

The new building more than

doubles the space presently occupied

on St. Denis street. It will have a floor

space area of 460,000 sq. ft. and a

cubage of six million cu. ft. It is being

built on Mount Royai to the south-

east of the University of Montreal

and, as the illustration shows, con-

tains a north wing, 460 feet in length,

to be occupied by administration of-

fices, the library, student quarters,

and most of the classrooms. The south

wing, running parallel some 200 feet

to the south, will be 590 feet long,

accommodating the heating plant, the

departments of mechanical engineer-

ing, hydraulics, metallurgy, and part

of the department and laboratories

in chemistry and chemical engineer-

ing, physics and geology. Two trans-

verse wings joining the main wings

will provide space for the electrical

engineering department, soil mechan-
ics, public works and civil engineer-

ing, and will be also partly devoted

to the laboratories of chemistry, phys-

ics and geology.

The accommodations provide ad-

ditional space not only for classrooms,

but will permit much expansion in the

different laboratories both for teach-

ing and research. It is a very sound
policy in view of the rapid technical

developments which will undoubted-
ly increase the importance of scientif-

ic experimentation in the solution of

technical problems to come. The
space being provided, the Board of

Governors will see that it is properly

used and will authorize the purchase
of a large amount of new scientific

apparatus.

From the architectural point of

view the building will fit in with

the present university buildings. The
brick facing will be the same, but

plans incorporate the latest improve-

ments and allow a very modem archi-

tectural treatment.

Ecole Polytechnique was founded

in 1873. During the past fifty years

many extensions were built to the

original building, and the school

has developed at a very fast rate.

It is expected that the establish-

ment on Mount Royai will mark a new
era in the expansion and develop-

ment, due to the added space and

facilities, these coming at the time

of spectacular technological advances

in ali fields of applied science.

Beaumont Power Development
The shores of the St. Maurice Riv-

er a few miles above La Tuque,
Que. are gradually taking on a dif-

ferent look as men and machines
push ahead with work on The Shawi-

nigan Water and Power Company's
new 256,000 kilowatt hydro-electric

development at Rapide Beaumont.
Construction crews of Shawinigan

Engineering Company, a subsidiary

of the power company, moved into

the area this spring to start work
on the modern, semi-outdoor type

project which is scheduled to deli-

ver power from the first of its six

generating units late in 1958.

A modern construction camp on
the river bank, with accommodation
for some 800 men and containing a

hospital, offices, workshops and din-

ing hall, has been largely complet-

ed. Bulldozers were busy during the

early summer clearing an access road

to the site over which construction

materiais can be moved from a rail-

way siding built near Fitzpatrick.

As well, to run the construction

machinery a temporary 33,000-volt

power line has been erected from La
Tuque power-house 10 miles away.

At the construction site itself 540,-

000 cubic yards of rock are being

excavated from the river bank to

form a by-pass channel through

which the waters of the St. Maurice

will be diverted during construction

of the dam and power-house. At pres-

ent, about 30 per cent of the by-

pass which will be over 1,000 feet

long, 125 feet wide and an average

of 80 feet deep, has been excavated.

Since the new development will

raise the river levei some 110 feet

the CNR transcontinental main line

which follows the west bank of the

river at this point will be diverted

to the eastern shore for a distance

of some nine miles. A new bridge,

just over three miles above Rapide

Beaumont, will replace the present

one located downriver from the site.

Cofferdams for piers of the new
bridge have just been completed and
sinking of steel caissons is under way.

A cable-way has been erected at

the bridge site to transport material

and erect steel. Grading of the new
railway road bed on the east bank

has just been started by Kennedy
Construction Limited and Campbell

Brothers and Thompson Limited,

working in a joint venture as con-

tractors for Shawinigan Engineering.

Cost of Shawinigan's Beaumont de-

velopment, including a new 230,000

volt transmission line to Trois-Rivi-

ères, a little more than 100 miles

to the south, is expected to reach

$56,000,000.

Beaumont Power Development. White lines show approximate location of the by-
pass channel through which the St. Maurice River will be diverted.



Canadian Pipeline Projects

Westcoast Transmission

Progress on the Westcoast Trans-

mission pipeline, which had been re-

tarded somewhat in the Fraser Val-

ley and Sumas Prairie sections by
rain and wet ground last spring,

which cut progress to Vz mile daily,

is attaining a two-mile-a-day clip

under more normal conditions. Early

in July the company had 372 miles

of pipe on hand, or enough for 1956
construction. Final deliveries of pipe

ordered from Britain will be complet-

ed by October first. Mannix, Ltd.,

has the contract for building the 45
miles of 18-in. and 20-in. line from
Huntingdon to serve Vancouver area.

Across the International Boundry,
the Pacific Northwest project had
most of their pipe laid by July first.

Steel pipe for this pipeline is being

supplied by the Kaiser Steel Co.
Inland Natural Gas Co., West-

coast^ distributors for interior Brit-

ish Columbia communities, had com-
pleted air surveys for the major por-

tion of their $28 million distribution

system. By mid-July, helicopters had
covered the route from Osoyoos to

Savona and 25 miles had been staked

in the Kamloops area. Right-of-way

purchase will be well advanced this

vear, with clearing underway this

fali.

Kamloops rate payers had voted

on a franchise for Inland, the city

council had approved the agree-

ment, and approval had been ob-

tained from the Public Utilities Com-
mission. Inland Gas Company offi-

cials were reported to be uncon-

cerned over the steel strike, as pipe

was ordered early this year. Financ-

ing will be completed in September.
Ford, Bacon and Davis, Canada, are

engineers and supervisors for the

pipeline.

Trans Canada Pipelines

By mid July contracts had been
awarded for four of the seven

'spreads', with Canadian Bechtel Ltd.

and Majestic Contractors actually at

work. Canadian Parkhill Stringing,

Ltd., has the stringing contract for

the entire section to Winnipeg. De-
spite heavy July rains in Saskatche-

wan, good progress was being made.
By the end of July, 56 miles of right-

of-wav had been cleared and grad-

ed and 39 miles of pipe strung on

spread 1 to the Saskatchewan bor-

der. On spread 2 through Saskatche-

wan, 75 miles of right-of-way had

been cleared and graded and pipe

strung for 17 miles. Construction of-

fices had been opened at Swift Cur-

rent, Regina and Brandon, and Ca-

nadian labour was being used as far

as possible.

Trans Canada officials expect

progress of one mile per day from

each of the seven spreads when ali

are in action. Ninety days is believed

to be sufficient for laying the pipe,

and on this basis if there should

be no hold-up in the deliveries of

pipe by September first, the line

could be completed by the Decem-
ber first deadline.

By late Julv, however, with steel

shortages cutting drilling activity

sharply, U.S. observers close to the

steel situation believed effects from

the steel strike might be felt more
deeply after the strike settlement.

with long delays on deliveries in the

third quarter, and elimination of

half of fourth quarter allocations.

Trans Canada would have had a

bigger pipe stockpile on hand but

for the shutdown early in May of

the Tennessee Coal and Iron Co.

platemill, which turns out plate for

National Tube Mill at Orange, Texas,

—one of the pipe suppliers. Early

in August Trans-Canada officials, de-

nying reports that no gas would
reach Winnipeg and Brandon before

the summer of 1957, stated thev were
"hopeful, but not assured", that the

Prairie Section would be completed

bv the year-end deadline. It ali de-

pended on the steel situation.

With FPC approval of the import

of Canadian gas by Tennessee Gas
Transmission still manv months awav,

possibly not before 1958, Trans Can-

ada must arrange its financing on

the strength of Canadian sales con-

tracts onlv. Onlv bv doing so will

the companv be able to repay its

government loan and redeem its

present stock from Government trus-

tees before the April deadline pro-

vided for in the loan agreement. T.

S. Atkinson, former general manag-
er, Royai Bank of Canada, who was
recentlv made a director of Trans

Canada, now heads a finance com-
mittee working on a financing plan

on the basis of Canadian markets.

Great Northern Gas Utilities has

received certification to distribute

gas in the Brandon area by the Pub-

lic Utilities Board of Manitoba. This

will be the largest distribution svs-

tem built and serviced by Great Nor-

thern between Sault Ste. Marie and
Fort St. John. To be built at a cost

of $1V2 million it will distribute gas

at the lowest rates obtaining in the

province. And Northern Ontário Na-
tural Gas is planning a $32-million

distribution system to serve its var-

ious markets in Northern Ontário.

Alberta Gathering System

Alberta Gas Trunkline Co. is ob-

taining a $3,690,000 loan at 4% per

cent from the Alberta Government
to finance the building of its gather-

ing system this year. $2V2 million was
advanced Julv 1, with the balance

to come in August and September.

Bailey Selburn Oil and Gas Co. Ltd.,

will drill five wells in the Bindloss

field. 'Baysel' will supply 7 million

cubic feet per day or a third of the

first year's requirements to Winni-

peg, from this field, in which it holds

a 56V2 per cent interest.

Welland Mill Soon In Operation

Welland Tubes Ltd., the company
that will produce pipe in sizes up to

30 inches diameter for the Trans Can-

ada and Crown Pipeline Companies,

commenced erection of structural steel

on their mill building at Welland,

Ontário. The building, 684 feet long,

317 feet in width at one end and 260

feet wide at the other, covers about

five acres. Rolling of the first 878

miles of 30- inch pipe will commence
early in 1957.

Products Pipeline Projected

A products pipeline system, from

Alberta to eastern Canada, is await-

ing approval from the Board of Trans-

port Commissioners and the Alberta

Conservation Board. This project, to

be integrated with the Trans Can-

ada pipeline, would move large

quantities of liquid hydrocarbons

from the 'wet gas' fields of Alberta,

which are removed from the gas be-

fore it enters the gas pipeline. Being

a 'common carrier', this pipeline

would also move refined gasoline

from Edmonton refineries to Win-
nipeg.

Besides the natural gasoline re-

coverable from wet gas fields, such

as Pincher Creek, to be delivered

to refineries along the route, pro-

pane and butane would be carried

in liquid state under pressure and

sold as heating fuels to distributors

and industrv along the route.

Exclusive of its own gathering svs-

tem in Alberta, the 8-in. and 6-in.

pipeline itself will be 800 miles long

from Alberta to Lakehead, and will

be provided with underground and
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above ground storage facilities along

the route. Terminating at the Lake-

head cities of Fort William-Port Ar-

thur, it calls for the addition of eight

or more specially built pressurized

Great Lakes tankers to move the

fuel from Lakehead to eastern mar-

kets along the Canadian side of the

Seaway.

Hydro Carbons Pipeline, Ltd., a

subsidiary of Canadian Hydro Car-

bons, Ltd., and Superior Propane

Ltd., is sponsor of the project. The
former propose to build the line as

far as Winnipeg. The estimated cost

of the combined project, including

the eight tankers, is estimated at

from $55 to $60 millions.

about 80 miles south of the Yukon-
British Columbia boundary line. Wat-
er stored at an elevation 2200 feet

above sea levei would drop through

tunnels south of Atlin Lake to the

generating plant. From here power
would be transmitted 45 miles to

Taku, where smelters and refineries

would be built at tidewater on an

ocean inlet from the Lynn canal a

few miles east of the Alaska Pan-

handle border.

Patterned After Kitimat

Following the example set by the

Aluminum Company of Canada at

Kitimat, of bringing ores by ship to

the site of cheap electric power,

Lindslev planned metallurgical and
chemical industries on a scale never

before seen. Nickel and cobalt con-

centrares would be brought from

Indonésia and New Caledónia. Iron

ore would come from British Colum-

bia and Alaska, other ores from South

America, West Africa and Uganda.

He visualized Taku as another Swan-

sea, Wales, where Welsh coal has

been the magnet for drawing world-

wide ores to coal fired smelters there

for over a century.

At the end of Taku Inlet salt

water penetrates to within a short

distance from the Canadian border.

On Canadian soil at Tulsequah, B.C.,

Canadian surveyors found what ap-

peared to be a promising industrial

site, that could be made accessible

to shipping by dredging out the Taku
River for a distance of a little more

than 10 miles. But engineers for Am-
erican metal interests allied with the

project preferred alternative sites

further down the inlet on Alaska ter-

ritory, partly with a view to avoiding

collection of customs duties, by Can-

ada on ores entering Canadian ter-

ritory, but mainly to build up a prof-

itable American industry in U.S. ter-

ritory with access to cheap Canadian

hydro-electric power.

First hearings were held in August

1955 at Atlin, B.C., a small interior

British Columbia village with a popu-

lation of around 500 residents, many
of them Indians. British Columbia's

Controller of Water Resources, A. M.
Paget, presided. Residents conceded

that the major development of raising

the levei of Atlin lake bv 20 feet was
in the best interests both of the prov-

ince and the district. They were as-

sured they would be adequately

compensated for their properties and

would be supplied with electric pow-
er. Company officials promised a

Continued on page 1324

Northern Research Laboratory
The northern research laboratory

of the NRC Division of Building Re-

search at Norman Wells, was opened

on June 23.

The Advisory Council of NRC
toured the northern part of Canada
beginning at Uranium City on June

20 and returning to Edmonton on

June 28. The purpose of the tour

was to give the sénior officials of

NRC an opportunity to gain first-

hand knowledge of northern prob-

lems. They inspected scientific and
engineering developments in Uran-

ium Citv, Yellowknife, Whitehorse

and Fort Simpson.

The words "National Research

Council" actuallv refer to the advis-

ory Council of 21 members. Most of

these men are eminent scientists from

ali across Canada; others represent

labour and industry. They are re-

sponsible to a committee of seven

cabinet ministers. The members of

Council, serving without salary, select

the NRC staff, award scholarships

and grants in aid of research, and

are responsible for the general direc-

tion of the laboratory work.

The National Research CounciTs

laboratories are organized in nine

divisions at Ottawa and two regional

institutions, the Prairie Regional Lab-

oratory at Saskatoon and the Atlantic

Regional Laboratory at Halifax.

Design of Frobishers Yukon Project
The economic feasibility of the Fro-

bisher-Ventures Ltd. metallurgical

and power development in Northern

British Columbia and the Yukon is

now confirmed, according to a prog-

ress report recently issued bv Fro-

bisher Ltd., one of the participating

companies. This $700-million project

is expected to reach the design stage

during the current year, while con-

struction on the first stage, namelv,

development of 337,500 kw. of power
on the South Nass River may be com-
menced by 1958.

The much larger Yukon - Taku
scheme, announced some five years

ago, to harness the Yukon's system of

inland waterways and to develop

close to four million horsepower, has

been temporarily stalled due to inter-

national complications. Construction

of this vast project is not likely to

be undertaken until Canada and the

United States forge out an agreement

on an international power policy.

In spite of this delay however,
the Frobisher company evidentlv

feels confident of its eventual approv-

al. Design for both the smaller Nass
development and the larger Yukon-
Taku project is being commenced
this year on the dams and the tur-

bines, with orders to be placed in

1957.

The Nass project can either be

operated independenty or integrated

with the big northern unit. Frobisher

has already spent some $1 million on

engineering studies to determine the

dependable flows, pick out sites for

the dams and for field surveys, test-

pits and diamond drilling for founda-

tions.

Would Take Seven Years to Complete

The Yukon-Taku is a power and

ore-smelting and refining undertaking

of startling proportions, using waters

of the Yukon River as a source of

cheap power. Originally conceived

by Thaver Lindsley, past president

of Frobisher Ltd., and Ventures Ltd.,

it would take some seven years to

complete. $270 millions would fi-

nance the initial stage of develop-

ment of 880,000 horsepower, togeth-

er with the incidental smelters and

refineries. Ultimately the scheme

would utilize some 4 or 5 million

horsepower.

In brief outline, a dam on the

north flowing Yukon River some 800
miles north of Vancouver, as first

proposed would divert pavt of its flow

southward into a vast lake-studded

watershed east of the coastal range

of mountains, extending south-east-

ward more than 200 miles to a point
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General Design of the St. Lawrence Seaway.

D. M. Ripley, jr.e.I.C. (Continued from page 1142)

rence Seaway Authority and $105,-

000,000 by the Saint Lawrence Sea-

way Development Corporation.

route are favourable for seaway con-

struction. In the Montreal area, bed-
rock consists of Lorraine and Utica
shales; at Caughnawaga these forma-
itons give way to Trenton limestone.

Bedrock is Potsdam sandstone at

Beauharnois and dolomitic limestone

at Iroquois. The overlying soils are

mostly glacial in origin and consist of

a very dense till, which occurs in

deposits up to 100 feet in depth, and
scattered deposits of marine clay

principally near Beauharnois. The
sedimentary rocks are excellent for

foundation for the lock structures

and rock fill. The glacial till is a satis-

factory material for dyke construc-

tion but presents many excavation

problems due to its extreme density.

Concrete aggregates for the lock

structure at Iroquois are being pro-

valves. On the basis of the model

tests, the resultant design apparently

gives a short balanced filling and

emptying time; ports which permit

relative steady flow conditions during

filling and emptying, with a low

order of hawser forces; and develop-

ment of a satisfactory valve and gate

design in which the effects of differ-

ent site conditions were taken into

consideration. If there is time, per-

haps Mr. Mclntyre or a represent-

ative of the National Research Coun-

cil would comment further on the

development of the port design used

for the locks under construction re-

lative to that used previously at Wel-

land, and the differences between

the intake and discharge systems

adopted bv SLDC and SLSA in the

design of locks. Comment would also

be appreciated on the design of the

lock gates, contrasting SLDC selec-

duced from a clean dolomitic lime-

stone being quarried about three

miles west of Iroquois. Three con-

tracts were let recently for concrete

aggregates for Beauharnois, Cote Ste.

Catherine, and St. Lambert Locks.

These aggregates will be produced

from local sources. In general, ali

concrete aggregate must meet ali

A.S.T.M. and C.S.A. Specifications.

Construction Materials

and Estimated Cost

The accompanying table of mater-

iais going into the project will fumish

some idea of its magnitude.

The estimated cost of the Cana-

dian and United States features is

$320,000,000. This amount is made

up of $215,000,000 for the works

being constructed by the St. Law-

tion with the ones developed by the

Seaway Authority. In this regard, it

might be considered that the only

similar features between the refer-

enced Welland lock built 25 years

ago with the new structures, are the

effective inside lock dimensions.

It seems fitting to close this dis-

cussion with reference to the close

cooperation which has prevailed

throughout conduct of the model

tests between the various agencies;

i.e., the work conducted by the On-

tário Hvdro, National Research Coun-

cil, Vicksburg, and such institutional

facilities at the Universities of Toron-

to, McGill, and Minnesota. The spirit

of cooperation and free interchange

of information, data and facilities is

a hallmark in engineering. This has

played an outstanding part in the

development and construction of the

St. Lawrence Seaway-Power Project.

Progress and Completion Date

Progress in the seaway construc-

tion to date has been satisfactory.

Twenty-four general construction con-

tracts aggregating $75 million have

been awarded by the Seaway
Authority for practically every type

of construction that will be carried

out. Major contracts yet to be award-

ed relate to the construction of the

Beauharnois Locks, the Caughnawa-
ga—Cote Ste. Catherine canal, dredg-

ing near Cornwall and steel structures

such as bridges and lock gates.

The completed seaway is sched-

uled to be in use with the opening

of navigation in 1959. The Iroquois

Lock and the United States locks

at Robinson Bay and Grass River as

well as other seaway facilities up-

stream from Lake St. Francis will be

ready to operate in time to permit

generation of power at the Barnhart

Island Powerhouses in July 1958.
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EXTRA COPIES
OF THIS ISSUE

It is expected that this issue of

The Engineering Journal will

prove to be a valuable record of

a major Canadian engineering

feat. A limited number of extra

copies and unbound prints of the

main features are available from

the editorial office.

Table of Materials for Seaway Construction

Canada U.S.

Dry Excavation: Rock 16,000,000 cu. yd. 60,000 cu. yd.

Common 36,000,000 cu. yd. 25,000,000 cu. yd.

Wet excavation: Rock 7,000,000 cu. yd. 270,000 cu. yd.

Common 15,000,000 cu. yd. 4,600,000 cu. yd.

Fill and dyke construction 11,500,000 cu. yd. 10,100,000 cu. yd.

Concrete 2,000,000 cu. yd. 1,030,000 cu. yd.

Reinforcing steel 14,000 tons 2,500 tons

Sheet steel piling 6,000 tons 6,150 tons

Structural steel 27,000 tons 11,235 tons

THE USE OF HYDRAULIC MODELS IN THE ST. LAWRENCE SEAWAY
PLANNING AND DESIGN (Discussion) (Continued from page 1168)
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Month to Month
News of the Institute and the Profession

COMMENT AND
CORRESPQNDENCE

ELECTIONS

AND TRANSFERS

A Chat With the Employer

The following article has been

prepared by the Field Secretary L.

F. Grant. He was prompted to write

it by the many instances he encount-

ered in his traveis wherein young

engineers had pleaded for a better

professional recognition from their

employers. (Ed.)

Everybody knows there is a short-

age of engineers. One of the con-

tributing reasons for it is that so

many young engineers get out of en-

gineering to become salesmen. What
are the reasons for this? In some

cases higher pay, but undoubtedly

in some other cases a feeling of frus-

tration because they are treated as

super labourers rather than as pro-

fessional men. Beginning with the

young engineer whom you will be

engaging shortly or have engaged,

are you going to treat him as a pro-

fessional person? Are you going to

show him how your organization

works, the place engineers fill in it,

and more particularly, the place he

himself will fill?

Are you going to let him think he

is designing a gadget, or are you

going to show him that he is help-

ing to produce some great machine

or structure that will benefit the

user, and that the company's suc-

cess and to some extent his future,

depend upon how well this is done?

One company has a practice of

having heads of departments address

the young engineers, each afternoon

during one week when they first

join the company, telling them the

place of his department in the or-

ganization of the company, and fi-

nally what the company is trying to

do and some of its problems. Surely

the young engineers in question are

more likely to feel part of the team
than they would without such talks.

In his obligation to the profession

the young engineer has undertaken

not to grudge his time, thought or

care towards the perfection of what
he is producing. He is ready for the

inspiration that comes from feeling

he is doing something worth while,

and is not just a cog in the machine.

If you wish him to continue his work
as a professional man with a profes-

sional man's sense of obligation to his

work and to his employer, you must
treat him as such. If you compel
him to punch a time clock, or treat

him as a super labourer, you should

not be surprised if he adopts a la-

The Union of Pan-American En-
gineering Societies will hold its fourth

meeting in México City on October

7th to the 12th.

It is expected that the Institute

will be represented by a strong dele-

gation, which will include the presi-

dent.

This Pan-American organization,

known familiarly as UPADI, is made
up of representatives of engineering

organizations in eighteen different

countries, sixteen of them being in

South America, plus the United
States and Canada.

The American member is the En-
gineers' Joint Council, whose mem-
bership is made up of the leading

engineering societies in the United

States, including the four founder so-

cieties.

bour point of view.

This is not primarily a matter of

salary, it is much more a matter of

attitude. True enough the young
man does not always appreciate this.

Is it not your business to make him
appreciate it so that his value to you
may be increased? The attitude of

these young men to your company
a year, five years, or ten years hence
will be very much influenced by how
they are treated when they first en-

ter vour employment.

Past president James A. Vance is

a director of the organization, rep-

resenting the Engineering Institute of

Canada. He has attended previous

meetings in Cuba, New Orleans and
Brazil. He plans to attend the 1956

meeting.

Vern King of Woodstock also has

attended the same three meetings

that Mr. Vance has attended and it

is hoped and expected that he too

will be with this year's delegation.

Dr. I. R. Tait of Montreal and C. M.
Anson of Sydney also will be there

to represent the Institute.

It is not part of UPADPs program

at the moment to present technical

papers at these conferences. The bus-

iness is related to engineering prob-

lems of an international nature and

the promotion of better international

Cover Picture

The cover picture is reproduced from an artist's impression in "The St.

Lawrence Seaway, The Realization of a Mighty Dream", published by
Distillers Corporation-Seagrams Limited.

Based on engineers' drawings and aerial photography, the picture

indicates what Ú\s International Section will look like when work has been
completed.

This area of a few hundred square miles will contain two giant storage

dams, a huge power-house and two ship canais.

UPADI Meets Again
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relations among the engineers, and report will be made in the Engineer-
the engineering organizations. ing Journal covering the business

Following the meeting a detailed transacted and other features as well.

IAESTE Report, 1956
With the summer now definitely

"round the bend" it is possible, and
thnely, to take a look at the results

of our fourth year of participation

in IAESTE. Once more, and maybe
for the last time, we should explain

to readers that those letters stand
for the International Association for

the Exchange of Students for Tech-
nical Experience. The Institute is

continuing to act as the Canadian
agency for arranging these exchange
visits.

Again, for the benefit of those who
may not be familiar with IAESTE,
it is an international association of

nations for the purpose of arranging
employment abroad for engineering
students during the summer preced-
ing their final year. This year 21 na-
tions are participating, and it is ex-

pected that nearly 6000 students will

have had jobs found for them in

other countries.

By comparison the extent of the

Canadian share in this plan appears
to be small. However, judging by
last year's figures, the volume of

European students coming to Can-
ada this season is satisfactory and
shows a 100 percent increase. We
have had 91 hnd on our shores from
abroad, from 7 countries, and repre-

senting nearly ali branches of engi-

neering. Last year we were hosts

to 46. This is good, and indicares a

rate of growth that is about as rapid

as the Institute and the Canadian
Committee are presently equipped
to handle. The jobs were made pos-

sible through the co-operation of 35
Canadian firms, or other employing
organizations such as public works
departments.

But it is supposed to be an ex-

change, and movement of our own
students in the opposite direction

continues to be disappointing. Oníy
9 have taken advantage of the plan

this year, distributed as follows:

—

France 3, Sweden 2, Germany 2,

Great Britain 1, and Switzerland 1.

The snag, so far as the young Cana-
dians are concerned, is still the mat-
ter of financing. They are unable to

eam enough dollars, or their equi-

valent, to pay for their train and
steamship travei without running
into a deficit. Many a likely Cana-
dian inquiry dies at this point in the

preliminary conversations. We are

glad to report, however, that some
cure for this situation appears to be

in sight, as a result of a visit from
the IAESTE secretary for Great Bri-

tain, Mr. James Newby.
We had Mr. Newby with us, in

the Montreal and Toronto area, from

July 3-20, and his presence and en-

thusiasm for the plan were most en-

couraging. Those who watch "Tab-
loid" on television will remember
seeing our visitor interviewed in To-
ronto, and heard him explain his

mission so capably. Besides renew-
ing his contacts here with industry

and university life, he carne over

with the idea of starting to establish

some Canadian industrial bursaries

—

for the definite purpose of assisting

our own IAESTE students with their

travelling expenses. Present indica-

tions are that Mr. Newby was suc-

cessful, even beyond his own expec-

tations, and funds available next

year through this médium should

make a big difference in boosting Ca-

nadian undergraduate participation.

It is safe to say now that IAESTE
in Canada is established on a solid

foundation, that it will continue to

grow in size and importance, and
that it should expect the support of

every Institute member. Further in-

formation concerning the plan is

readily available from E.I.C. head-

quarters, Montreal.

Thirty Years of Service

V. C. Blackett has just been re- in that capacity.

elected to the position of secretary- This is indeed an unusual record

treasurer of the Moncton Branch. for a person serving in a voluntary

With this appointment he completes office. The Moncton branch is in-

thirty years of service to the branch deed fortunate to have such steadv

service in this all-important office.

It is of real assistance to a branch,

particularly a smaller one, when a
E.I.C. reception for James Newby and the IAESTE Committee. From left, Mr. member is willing to serve as sec-

Newby, R. L. Dunsmore, vice-president of the Institute; Henri Gaudefroy, chairman retary-treasurer for a substantial per-
of the committee; R. E. Jamieson, dean of engineering, McGill University. iod of time. It takes a year or two

for one to catch on to ali the details

of the office and frequently it is a

loss when an experienced man re-

tires to make way for a new man.
Another way of looking at it is

that the work is a form of training

for a young man and therefore it

mav be desirable that more persons

be given an opportunity to profit

thereby. However, in small branches

it becomes difficult to find a contin-

uing stream of persons who will

serve. Under these circurn^tances

Mr. Blackett's performance has been

most valuable to his branch.

This period of service was brought

to the attention of the Council of

the Institute and it was agreed una-

nimously that a resolution of appre-

ciation should go forward to him.
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Appointment at Headquarters

A new appointment on the head-

quarters staff of the Institute is that

of H. P. Gatin as assistant general

secretary. He was among the appli-

cants for the position, which was ad-

vertised in the Februarv Journal.

Mr. Gatin has been administrative

assistant to the general manager with

H. P. Gatin, m.e.i.c.

the Saskatchewan Power Commis-
sion, Regina, for the last three years.

Brought up in Manitoba, Mr. Ga-

tin attended school in Western

Manitoba, and with the begin-

ning of World War II joined the Ca-

nadian Army, Active. He served with

the R.C.A. and the R.C.E.M.E. until

the end of hostilities. For the next

five years he attended the Univer-

sity of Manitoba, working with the

Manitoba Power Commission during

the summer months. After gradua-

tion in 1950, in electrical engineer-

ing, he accepted an appointment

with the Saskatchewan Power Cor-

poration, first as special studies en-

gineer, then as operating supervisor.

Sir John Cockcroft, K.C.B., C.B.E.,

F.R.S., who has directed Britain's

Atomic Energy Research Establish-

ment for the Ministry of Supply since

1946, has been awarded the Kelvin

Medal in recognition of his distin-

guished service to engineering.

His outstanding contributions have
been toward the advancement of

pure and applied physics, particu-

larly in the field of nuclear physics,

and in the solution of the engineer-

ing problems of the peaceful uses of

atomic energy.

Since becoming assistant to the gen-

eral manager, Mr. Gatin has had con-

siderable experience in management
and administrative committee work
within the organization and has also

been active in community and wel-

fare work around the province.

An asset in his new work, he is

fluently bilingual.

Mr. Gatin 's addition to the head-

quarters staff was caused primarily

by the retirement of Colonel H. G.

Thompson, which was announced in

the August Journal.

The duties relinquished by 'Spike'

Thompson have been taken over by
E. C. Luke, who now becomes the

sénior assistant secretary.

Tenth winner of this major award
for scientists and engineers, Sir John
was born in 1897, and was educated
at the University of Manchester and
Cambridge University.

He was Jacksonian Professor of

natural philosophy at the Universitv

of Cambridge from 1939 to 1946. He
is an honorary Fellow of St. John's

College, Cambridge.
Through the war years, from 1941

Sir John Cockcroft

to 1944, he held the responsibilities

of chief superintendent of the Air

Defence Research and Development
Establishment of Great Britain. Ca-
nadian scientists will recall that Sir

John directed the Atomic Energy
Division of the National Research
Council of Canada from 1944 to

1946. In 1952 he was appointed

chairman of the Defence Research

Policy Committee, and scientific ad-

visor to the Ministrv of Defence.

Dominion Council Meets

The Dominion Council of Professional Engineers held its annual meeting at the

Bessborough Hotel in Saskatoon on May 30 to June 1. Here is the group of dis-

tinguished engineers: Front row, L. O. Cass, L. R. Durkee, of NSPE, Seattle; N.
Stewart, C. N. Murray, President-elect E. J. Durnin, President Georges Demers,
W. O. Richmond, Past-President W. L. Sagar, C. T. Carson, G. A. Blackburn.
Centre row, J. A. Merchant, M. C. Sutherland-Brown, W. G. McKay, W. R. Staples,

R. Bing-Wo, A. E. McDonald, N. S. Bubbis, C. A. Knight, Pierre Bournival, E. D.
Brown. Back row, J. H. Legere, J. L. McDougall, C. S. Landon, Bruce Williams,
president of NCSBEE, E. Lee Cameron, R. A. Phillips, J. G. Dale, I. R. Tait of

E.I.C.; J. B. Mawdsley, of C.I.M.M.; J. J. Hanna, T. M. Medland, J. M. Muir.

The Kelvin Medal
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Among the honours conferred on
Sir John, one of the most notable
was the Nobel prize for physics

(with E. T. S. Walton) in 1951. A
foreign member of the Royai Swed-
ish Academy, foreign honorary mem-
ber of the American Academy of

Arts and Sciences, and winner of the
Hughes Medal of the Royai So-
ciety, he has also received the Unit-
ed States Medal of Freedom (Gold-
en Palms) and the J. A. Ewing Med-
al of the Institution of Civil Engi-
neers. In 1950 the French govem-
ment conferred on him Chevalier de
la Legion d'Honneur.

Sir John holds honorary D.Sc. de-
grees in a number of universities in-

cluding Oxford, London, Sydney,
Canberra, Manchester, Cambridge,
and honorary LL.D. degrees at To-
ronto, Glasgow and Melbourne.

Chosen a Fellow of the Royai So-
ciety in 1935, he was in 1944 named
Commander of the Order of the
Rritish Empire, and created a Knight
in 1948. Three years ago he was in-

vested as Knight Commander of the
Bath.

Sir John is the author of various
papers on nuclear physics in pro-
ceedings of the Royai Society, and
on technical subjects for the journal
of the Institution of Electrical En-
gineers.

The Kelvin Medal, founded in

1914, principally by British and Am-
erican engineers of nineteen societies

is an international memorial to com-
memorate the achievements and life-

work of Lord Kelvin in those
branches of science which are es-

pecially applicable to engineering.

The Kelvin Award Committee con-
sists of the presidents of the follow-
ing engineering institutions, after

they have considered recommenda-
tions from similar bodies in ali parts

of the world; the Institutions of
Civil, Mechanical, Electrical, and
Mining Engineers, the Iron and Steel

Institute, the Institution of Naval
Architects, of Mining and Metallur-

gy and the Institution of Engineers
and Shipbuilders in Scotland. The
Engineering Institute of Canada is

one of the organizations asked to

make or support nominations for the

Medal.

Lord Kelvin, mathematician, na-

tural philosopher and engineer, the

most famous British physicist of the

nineteenth century, was born in Bel-

fast in 1824, and was for over fifty

years professor of natural philoso-

phy at Glasgow University.

Although founded in 1914, the

Kelvin award was not presented

until 1920 due to difficulties encoun-
tered during World War I. Since its

inception the medal has once been
awarded to a Canadian. Dr. C. J.

Mackenzie, chairman of the Atomic
Energy Control Board, retired pres-

ident of Atomic Energy of Canada
Limited and former president of the

National Research Council was the

ninth scientist so honoured in 1953.

Dr. W. C. Unwin, British physicist,

was the first to receive it, in 1920.

The name of Marconi, the inventor

of radio was added to the list in

1932. Other award winners include

Dr. Elihu Thomson, American phy-

sicist, in 1923; Sir Charles Parsons,

British inventor of the steam turbine

in 1926; Andre Blondal, French phy-

sicist, in 1929; Sir John A. Flem-
ing, British engineer, in 1935; Sir J.

J. Thompson, British physicist, in

1938. A further delay in the award
of the Medal occurred during the

Second World War, and for 1947
the Committee decided on an award
to Air Commodore Sir Frank Whittle,

Hon.M.E.I.C, inventor of the jet en-

gine. In 1950 the committee's choioe

was Professor Theodore von Karnan,

aeronautical engineer at the Cali-

fórnia Institute of Technology.

Toronto Civil Engineers
The annual report was issued this ing approximately 100, or 12y2 per-

summer for the Joint Area Commit- cent of potential.

tee for Toronto civil engineer mem- The response of the members in

bers of the Engineering Institute, Toronto and the results of the com-
the American Society of Civil Engi- mittee's special negotiations to ar-

neers and the Institution of Civil range cooperation among groups

Engineers. with common interests would tend

The report, included in the Brànch to encourage similar activities where
News section of this issue, shows four they may be necessary. The Insti-

meetings at which subjects of civil tute commends this heightened con-

engineering interest were treated. cem with specialized technical ad-

The attendance was good, averag- vancement.

Contributions to Colonel By Memorial
At the first meeting of the new reasonable that projects of this kind

Council of the Institute on May 24, in that city should be regarded as

it was reported that twenty-one national in character. Contributions

branches had made substantial con- from these twenty-one branches in-

tributions to meet the cost of erect- deed indicate clearly that the same
ing the fountain in Ottawa in mem- idea is held right across the country.

ory of Colonel By of the Royai En- Herewith are the details as to the

gineers. branches and their contributions, and

While it is known definitely that maY it be pointed out again that

other branches are contemplating some of those branches whose name
contributions when their programs are n°t here now have indicated

begin in the fali, it is thought it tneir intention of making a contribu-

would be of interest to members tion later.

now to know of the branches that
fi jj

.„

have already contributed and the Border Cities ".
!

'.

!

'.

'. . ! ] \ \ \0.00
amounts.

Eastern Townships 25.00
It would be interesting to mem- Fredericton 10.00

bers to know also that seven mem- Kitchener 10.00

bers of the Institute each contri- Kootenay 25.00

buted $123,00 to the fund. Lethbridge 10.00

The support of the branches is in-
Lower St Lawrence 15.00

deed encouraging. There is no doubt xf°
n
f
on

, J^SS
, . % , .,, , Newfoundland 20.00

that the Ottawa Branch will be very Nipissing and Upper ottawa . 25.00
happy to have this information and Nordiern New Brunswick 20.00
to know that the project which orig- North Eastern Ontário 10.00

inated with them met with the ap- Saguenay 50.00

provai of so many other centres St. John 10.00

across Canada. Sarnia 12.50

It was always the idea of the Ot-
30 00

tawa committee that the memorial Toronto' 150 00
was a national one and had nothing Vancouver Island ... . 15.00
particularly to do with the city of Winnipeg 50.00

Ottawa. Ottawa itself, is the capital

of the Dominion, and therefore it is $572.50
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Calling European Engineers

Recently the office of the Insti-

tute has been informed that at least

fifty qualified engineers, graduates of

recognized Insritutions in Europe, are

now in Canada doing work of a non-

professional nature.

It is suggested that the reason they

are doing work of this class is be-

cause of language difficulties, re-

moteness from large centers and de-

sire to work and to make no fuss.

In view of the serious shortage of

engineers it would indeed be a seri-

ous thing if these men were unwil-

From time to time the question

has been raised whether we should

continue to hold a students' confer-

ence in connection with the annual

meeting. Are we repaid in any recog-

nizable wav for the time, energv,

and money spent in bringing these

young men together?

The following three letters have

been received recently at Institute

headquarters, and are rather typical

of the student delegates' reaction.

They answer the above questions

eloquently.

Dear Doctor Wright,

I wish to thank you and your staff

on behalf of the University of Toronto

Engineering Society for the hospital-

ity shown to Keith Mclntyre and my-
self at the students' conference and
annual meeting last week.

Many ideas were exchanged and
plans made between delegates that

should prove of value to the respec-

tive student societies. It is my per-

sonal conviction that more plans were
made than indicated by the minutes
because they were worked out after

the conference had ended and were
not concerned with the E.I.C., di-

rectly.

Contact with the other student en-

gineering societies aroused enthusi-

asm within me for the strengthening
of inter-university bonds, and the

contacts with the sénior members of

my chosen profession deepens my re-

spect for the profession more than
I can adequately express. I hope to

be able to convey some of these

feelings back to the students at To-
ronto.

MICHAEL A. LAUGHTON,

Delegate,
University of Toronto

ingly doing work below their capa-

city. With this in mind this article is

being published to suggest that any

such person who desires a position

of greater engineering responsibilitv

should write immediately to the gen-

eral secretary of The Engineering In-

stitute of Canada, 2050 Mansfield

Street, Montreal 2, Quebec.

There is a great scarcity of engi-

neers in ali fields and if any of these

people are properly qualified there

is little doubt but that they can be

placed advantageously and without

delay.

Dear Sir,

I should like to thank the Institute

through you, for making it possible

for me to attend the annual conven-

tion in Montreal. The student's con-

ference was a good opportunity to

meet and talk with student bodies

across the country, and I feel certain

that much benefit will result from it,

both to our own organizations and to

the Institute. The technical papers,

speeches and tours which followed

gave a good insight into the profes-

sion into which we students are enter-

ing and showed well the part which

the E.I.C. plays in this profession.

What impressed me most of ali,

however, was the warm hospitality

which was extended to us. No matter

how busy you ali were, you always

seemed to find time to talk to us and

make sure that our stay was an inter-

esting and enjoyable one.

Thank you once again,

E. J. FORHONEN,

President,

Queen's Engineering Society

Dear Doctor Wright:

I wish to thank you and the En-

gineering Institute of Canada for

making it possible for me to attend

the conference in Montreal.

The conference was a tremendous

experience for me and I am deeply

grateful to you. The E.I.C. has much
to offer to the young engineer as

well as everyone concerned with it.

This coming year at Tech I hope
to get across to the students the im-

portance of this organization. Even
now I am telling everyone I meet of

this great wish to thank you on be-

half of my wife and myself. I hope
that in the years to come I shall be
able to repay the E.I.C.

JOHN E. ANDREWS,

President,

Student's Union,
Nova Scotia Technical College

I.E.E.-E.I.C. Ag
The terms of the reciprocai arrange-

ment between The Engineering Insti-

tute of Canada and the Institution of

Electrical Engineers for the waiving

of entrance fees in some circumstances

have been revised this vear. This ar-

rangement, which was first announced
in the Engineering Journal, Sept-

ember, 1954 issue, applies to mem-
bers of one Institution when resident

in the country of the other and elected

to its membership.

The effect of the revision is to

cover members of ali grades and, in

particular, Students of the Institution

who might qualify as Júnior Members
in The Engineering Institute of Can-

ada. The following is the revised ar-

rangement:

No entrance fee will be payable

On election to The Engineering In-

stitute of Canada, if the applicant

Is a member of The Institute in

good standing, pernlanently resident

in Canada, and

Makes application within twelve

months of his taking up residence in

Canada or, if already resident there,

eement Revised
within twelve months of the first ap-

pearance of this notice.

On election to the Institution, if

the applicant

Is a member of The Engineering

Institute of Canada in good standing,

permanently resident in Great Britain

including Northern Ireland, the Isle

of Man and the Channel Islands, and

Makes application within twelve

months of his taking up residence in

Great Britain or, if already resident

there, within twelve months of the

first appearance of this notice.

It has been agreed between the two
Societies that where election to the

host Society is in a grade of member-
ship for which no entrance fee would
in any case be payable, the oversea

entrant shall, provided he is still a

member in good standing of his

mother Society, pay no entrance fee to

the host Society when he is trans-

ferred to a higher grade of member-
ship, irrespective of the time at which

such subsequent transfer takes place,

or of his grade of membership at

that time in his mother Society.

Do We Want the Students' Conference?
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Industry and Education
Engineers, chemists, physicists and

other pure and applied scientists

have been in short supply for some
years. There is a possibility that

they may be even scarcer before

enough become available. Failure

to secure as many recruits as it

would like from recent university

graduating classes is perhaps the im-

pelling motive behind industry's in-

creased interest in scientific and tech-

nical education in particular and in

ali college education in general. Ad-
ditional impetus is provided by the

realization that Russia's technical and
scientific manpower is growing in

numbers at a rate greater than that

of the West.

Industry's interest in education

originated longer ago than most of

us realize. One of the oldest indus-

trial scholarship schemes is that of

the Canadian Pacific Railway Com-
pany, now in its fortieth year. Under
this scheme two C.P.R. employees
or sons or daughters of employees
are sent to McGill University each
year by the company and maintained
there until they receive their first

degrees, i.e., for four or five years.

Thus there are eight or ten of these

scholarships in existence at any one
time. Graduates are not bound to

accept employment with the com-
pany; in fact, only a minority have
done so.

No doubt the incentive to estab-

lish an industrial scholarship is tinct-

ured largely by self-interest and
by the feeling that charity might as

well begin at home. Each sponsor

hopes that it may eventually receive

into its business family a fair propor-

tion of those to whose educational

expense it is contributing.

There are disadvantages in draw-
ing scholarship material from a limit-

ed field, say the employees of a par-

ticular company, and other disad-

vantages in binding graduates to en-

ter the service of the concerns whose
scholarship holders they were. A lim-

ited field of selection means that the

scholar chosen will not always be of

the high calibre desired. At times,

there may not be any qualified can-

didate. To feel that one must go to

work for one's sponsor may be a

very real handicap; it may divert the

student's interest from a career for

which he is eminently fitted to one

for which he has no overwhelming

talent and in which he will do less

well and be less happy.

CoTporations Accept Responsibility

However, most of todays corpora-

tions, especially the larger ones,

have a keen realization of their re-

sponsibilities to the community and
are becoming less and less restrictive

in their demands. They are content

to contribute to a worthy cause and
to leave it to the good sense of the

recipients to use their contributions

wisely. This policy is reflected by
the conditions under which most in-

dustrial scholarships are now award-
ed. Industry puts up the money and
the university chooses the scholar,

whose future is mortgaged by no
commitments.

Over the past few years industry

seems to have come to the conclusion

that its major recruiting headache is

not so much finding graduates with
bachelors' degrees for its scientific

and technical staffs as it is in filling

posts whose occupants should pos-

sess graduate degrees. Masters and
doctors are conspicuously scarce,

especially in some fields of great and
increasing importance. It is natural,

then, that some concerns should have
revised their scholarship schemes to

apply to the graduate student and
that others have instituted new
schemes for the same purpose.

As an example of how these "fel-

lowship" schemes work, let us look

at that of the Shell Oil Company of

Canada, instituted in 1945. We hold
no brief for this particular scheme —
there may be better ones — but it

appears to have worked well and we
happen to have the data at hand.

Fifty-five fellowships have been
awarded to date. Seven have been
available each vear and there will

be an eighth in 1956-57, tenable at

the University of New Brunswick.

The seven existing fellowships are

distributed among the University of

British Columbia, the University of

Alberta, McMaster University, the

University of Toronto, Queen's Uni-

versity, McGill University and Lavai
University. They are tenable for a

year by a candidate aiming at an
M.Sc., M.Eng. or Ph.D. degree in

chemistry, chemical engineering, ge-

ology, geophysics, mechanical engin-

eering or physics. Fellows are chosen

by a committee composed of rep-

resentatives of the company, the Na-
tional Reseach Council and the uni-

versities. Each fellow receives $1,200

for fees and living expenses during

an eight-months' session, $1,800 if he

works the full year.

In addition to direct grants to

fellows, the universities at which they
are studying will receive $500 each
for them from 1956 on. This grant-

in-aid is designed to help make
up the difference between fees and
the real cost of education. We do
not know of any case where a Cana-
dian student pays more than about
half of what he costs his university.

The difference is universally made
up by drawing on investment in-

come, sorely needed for other pur-
poses.

Besides these eight fellowships,

Shell supports two for study in Great
Britain. These amount to $4,000 each,

spread over two years. They are cur-

rently held by a graduate of the
University of Manitoba at Oxford and
by a graduate of the University of

British Columbia at Cambridge.

Perhaps the outstanding feature of

these fellowships is the recognition

that any student is a financial liabil-

ity to his university and the provision

of grants-in-aid to make him less so.

Some schemes also provide small

sums for the purchase of equipment
and supplies, for the payment of

technicians, for publication costs and
the like.

There are many scholarships and
fellowships similar to ShelFs. Ali aim
at turning out more and better engin-

eers and physical scientists. What
help is available for the boy or girl

who wishes to become a lawyer,

teacher, doctor or dentist, or who
wishes to go into commercial life? Un-
fortunately, not much. Every univer-

sity has some scholarships and fel-

lowships of its own tenable in var-

ious fields, but there are never

enough and they are often not well

distributed; there are too many in

some áreas of learning and too few
in others.

Often founded by well meaning
benefactors with a hobby, or an axe

to grind, they may be hedged about

with almost impossible conditions of

award. A good example is one for

a French-Canadian student intending

to proceed into the ministry of a

particular Protestant sect; we hear

that it has been awarded only once

in nearlv fifty years.

And such scholarships and fellow-

ships are generallv too small to be of

great help today. Founded when the

dollar was worth a dollar in gold

and when both fees and living ex-

penses were low, they were most

useful then. We once heard an old

graduate remark that he had an $80

scholarship during the full four years
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of his course and that it paid his

fees and most of his living expenses.

Today it might pay 20 or 25 per cent

of a student's tuition only.

There are a few scholarships and
fellowships for medicai and dental

students, supported by pharmaceutic-

al concerns and the like, but they

are not at ali numerous. The odd
school commission offers help to those

intending to be teachers, usually

with the string tied to it that the

holder shall work for the commission

for some minimum period after grad-

uation.

Help is required here — in the

liberal arts particularlv — as much
as in engineering and science, but

industry has been slow to realize that

an improvement in the educational

levei of its rank and file non-technical

and non-scientific staffs might in the

long run redound as much to its

advantage as improvements on the

technical and scientific side, to which
it stands pretty well committed.

Help From The Government
The universities and colleges of

Canada, large and small, with the

possible exception of those support-

ed directly by the provinces, simply

cannot give the ever increasing flood

of capable students the training of

ali kinds which they want and must
have if we are to progress scientific-

ally, technically and culturally, unless

educational resources are increas-

ed. There seem to be only two pos-

sible sources of additional income
for our institutions, government and
industry.

There is little or no hope of large

gifts from the Rockefellers and Carn-
egies of the future; there won't be
any such people. Our tax laws dis-

courage the accumulation of large

fortunes and if one is fortunate

enough to leave a large estate on
one's death, the bite of succession

duties sometimes leaves h a r d 1 y
enough to support the widow and
children in decency. There will con-

tinue to be private gifts to education,

but not on the scale of the past.

Most educators dislike the idea of

government subventions, fearing that

they may be the thin end of the

wedge of politicai domination. So far

as we know, our limited experience

of them in Canada does not show
them to be particularly dangerous,

but they might become so in future.

If industry is to contribute more
freely to the support of education in

Canada, it would be well if that

support were a little better organized.

Scholarships, fellowships, and grants-

in-aid are ali very well, but the

universities and colleges need money
for the expansion of facilities, the re-

placement of buildings and equip-

ment, the institution of new courses

to keep up with the times and par-

ticularly to establish a more equit-

able scale of salaries for their teach-

ing staffs.

Campaigns for Universities

A campaign seems to be the fav-

ourite device for raising funds for

capital expenditure. A large number
of people give their time and energy

to the business of soliciting gifts, an-

other large number takes care of

the endless paper work involved.

There is much enthusiasm and ex-

citement as the campaign nears its

end and it becomes apparent that it

is going to be a success, and cor-

responding gloom and depression if

it promises to be a "bust". Ali work
is not finished when the campaign

is over; pledges must be collected

periodically and slow payers prod-

ded. There will be some who will

not keep their pledges. A good deal

of energy is wasted and there is

always conflict with other campaigns;

over fifty are scheduled in Montreal

alone in 1956.

It is only fair to say that industry

has always been a generous contrib-

utor to such campaigns, but we have

been told that many concerns would
prefer to contribute a smaller amount
each year than to make one large

donation every five or ten years.

This leads us to suggest that the

Canadian Manufacturers Associa-

tion, our most comprehensive organ-

ization of industries, might poli its

members to inquire how much each

is prepared to contribute annually

to an educational fund over a term

of, say, ten years as a minimum. Hav-

ing collected several million dollars

(we hope!), the CMA would then

distribute it once a year to the quali-

fied universities and colleges. A list

of eligible institutions would have

to be set up. This should not be

too hard a job, though it might be

accompanied by some pretty acrim-

onious discussion.

A more difficult task would be to

determine the basis of distribution.

Some of the factors to be considered

would be number of students, type

of instruction — a medicai school

obviously needs a greater income per

student than the small liberal arts

college —- and other sources of in-

come.

These donations from industry

should be given without any strings

attached. The recipients can be trust-

ed to use the money wisely. They
are not and cannot be extravagant;

ask any faculty member who has
tried to get an appropriation for a pet

project. For one that is granted, there

are a dozen refused for reasons

which seem good and sufficient to

the holders of the purse strings.

Alternative Plans

Suppose the universities and col-

leges do not accept government sub-

ventions if offered, and industry does
no more for education than it is now
doing, plus the modest increase to be
expected with growth, what are the

alternatives?

One of our major universities has

already announced that it proposes

to hold its registration down to re-

latively modest figures by raising

standards of scholarship ali along the

line from entrance to graduation.

This will make little difference to the

outstanding student, but what about

the merely good one? After ali, few
are geniuses, yet we like to think

we contribute something to the good
of mankind and most of us do. The
merely good student might find him-

self denied a college education if

this policy were universally adopted.

We think that requiring very high

academic ability for the privilege of

entering college and staying there is

of doubtful value. We would like to

see standards raised to the point

where withdrawals for academic rea-

sons were reduced to the minimum
and so, we think, would the univer-

sities. Our engineering schools are

making some progress in this direc-

tion. It must be remembered that a

good manv withdrawals from college

are because students discover they

are not college material, others for

family or financial reasons and still

others as the result of disciplinary

action. No scholarship standards, high

or low, will salvage those who with-

draw for these or similar reasons.

We would not set academic stand-

ards any higher than necessary to

guarantee, so far as this can be done,

that every student who worked faith-

fully would graduate and not by any
means ali with honours, either. We
have seen too many poor students

who managed to get through college

and who subsequently became able

and prominent in their own fields

and leading citizens, to have implicit

faith in academic standing as the

only means of judging ability.

Apparently other Canadian uni-

versities are planning to raise their

(Continued on page 1326)
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Aviation Writers' Association
Being Part 3 of an Account of the Annual Meeting.

Most of the morning of Friday,

June 1, was taken up with a busi-

ness meeting but the luncheon and
the afternoon belonged to General

Electric.

J. S. Parker, general manager,

Aircraft Gas Division of General

Electric gave quite an address after

luncheon. His subject was "The Heat
Barrier Under Attack" and he surely

put it and a lot of other things under
attack before he had finished.

He started out by saying: "In re-

cent months, I have become dis-

turbed by an undercurrent of opin-

ion, which has, in a sense, infiltrated

ali discussion and opinion of airpower.

This undercurrent is not restricted

to those of us intimate with air-

power, but rather it has taken hold

nationwide. Although it is a behind-

the-scenes type of opinion, it still

pervades ali intelligent conversation or

written matter concerning airpower.

"I am referring to the subtle join-

ing of two rather common — but

unlike — words as being synony-

mous. These two words are 'air-

power' and 'problems'.

"I have attempted to analyze that

sudden realization. I came to the

conclusion that everyone closely con-

cerned with airpower has been so

conscious of its importance to the

free world's security — and so im-

mersed in the search for progress in

the air — that no one has had time

to discuss successes adequately. The
search is continuous and sometimes

frantic to reach one more success in

the race for 'higher, faster, farther'.

While self analysis and self improve-

ment are critically needed, we still

must acknowledge current progress.

"You and I know that the best in

airpower is essential. I sincerely be-

lieve and advocate that those of us

concerned with airpower must do

more than face up to the challenges

posed. And you, the members of the.

Aviation Writers Association, can do

more than any other group con-

cerned to establish a healthy public

attitude towards airpower. Certain-

ly, there are problems, but we have

no right to be complete skeptics.

"Certainly, the possibility of fail-

ure stares us in the face, but doesn't

it always? Remember this, the com-

bined efforts of the military and in-

dustry have never failed, and this is

no time to believe they will.

"The key to the 'best' in airpower

is, without question, constant and

extensive research and development.

We ali know what superhuman ef-

forts were needed after research and

development funds were drastically

reduced following World War II. It

set us back approximately five years.

This cannot and must not occur again.

"Today, one of the primary tar-

Hamilton Air Force Base, Calif. The new vertical plotting board recently installed

in the 28th Air Division Air Defence Control Centre serves to plot the positions of

ali aircraft flying within the Division's operational area.

gets of attack is a not-too-apdy titled

one . . . namely, the 'heat barrier'.

I state 'not-too-aptly titled' since,

first, it is not a barrier, and secondly,

it is not a new problem. The team
of Daedalus and Icarus had a slight

heat problem some centuries ago,

when Icarus lost his wings flying too

close to the sun — and those who
traverse the skies have faced heat

problems in one form or another ever

since.

"The "barrier' idea is also false!

It is not one hurdle to cross. Rather

it resembles a long avenue without

street lights. We are ali trying to

string the wire and implant the light

fixtures one by one so that we can

see our way.

"We know the ogre of the too high

temperature pretty well. We know
what happens to many of the various

components of the airframe and en-

gine. For example, we know that at

certain mach numbers high friction

temperatures cause a nightmare of

failures: electronic tubes start to

malfunction . . . nylon and rayon fit-

tings disintegrate . . . fuels begin to

boil away . . . and metallic compo-
nents common to ali aircraft begin

to lose their required properties. As
we go faster there tends to be a

dissociation of air particles which re-

sults in strange phenomena such as

metal burning before it melts, tran-

sient condition buckling failures and
so on. These failures are not ali in

the future; some are occurring now
in supersonic áreas. We are already

exceeding normally limiting temper-

atures of many materiais."

Mr. Parker went on to tell of the

great expenditures in plant and
equipment made by his company.
He emphasized their confidence that

some day success would attend

their everv effort. He gave some in-

teresting facts and figures, such as

the following:

"Temperature limits of turbine

bucket are criticai to jet engine oper-

ation. This is an area of high prior-

ity, for a very understandable rea-

son: higher turbine inlet tempera-

tures mean greater engine thrust out

of the same jet engine package. A
jump of 200 degrees Fahrenheit

from 1500 to 1700 degrees increases

thrust 10 per cent. And if we can

increase the temperature to 2000 de-

grees, we have an increase in thrust

of approximately 40 per cent. This

could mean, for instance, that a basic

production jet engine might have 40
per cent more thrust with a 2000
degree bucket. As the envelope re-



mains the same, the implications are

obvious.

"For the future, a great percen-

tage of our work in metallurgy has

centered on a certain group of high

temperature metais, that include:

molybdenum, columbium, chromium,

cobalt and nickel. Ali offer promise

of growth to meet the needs in tur-

bine buckets, turbine wheels, various

hot-end sheet metal parts, and high-

temperature bearings."

He concluded on a note of opti-

mism and confidence.

"I have every confidence that the

capabilities of the aviation industry's

research and development efforts in

metallurgy and in the related áreas

pertinent to the so-called "heat bar-

rier" problems will soon put them
behind us. I am so confident that I

don't hesitate to predict the advent

of manned aircraft flying at speeds

in excess of 2000 miles per hour as

an operational condition within a few
short years. I have no hesitancy in

predicting altitudes for aircraft above
100,000 feet.

"These new operating parameters

will be in good part, the direct re-

sult of improved metais, incorporated

in both airframe and powerplant.

These metais will be able to with-

stand temperatures from minus 400
degrees to something akin to 4000
degrees in the combustion area."

This writer carne away with the

feeling that Mr. Parker knew a lot

more than he was telling, and that

some of these problems would be
"licked" by General Electric or some-
one else shortly.

Banquet
The annual banquet was staged

for Friday night. The main speaker
was General Thomas D. White, vice-

chief of staff, U.S. Air Force. He
talked about the desirability, if not
the necessity, of closer collaboration

between the three armed services.

Apparently this collaboration is not
present now to the degree that is

desired. The same things may exist

in Canada but if so they are surely

kept better hidden from the public

than they are in U.S.A.

After explaining that he deplored
these inter-service arguments and
would take no part in them, he said,

"Controversy can rock the national

defense boat at a time when we
need continued stability."

He spoke strongly on the need of

unification in the services, saying

—

"I believe that our military serv-

ices will move toward more com-
plete unification. We need a mili-

tary organization that will help us

ali to be free of conflicting service

loyalties and confusing influences.

"One step could be to more close-

ly integrate existing forces. The con-

tinental Air Defense Command is an
example of what I mean. Units of

the Army, Navy and Air Force are

united in a common effort — the air

defense of the United States. Fur-

ther integration of our forces into

joint commands oriented toward one
mission might be effective.

"Another step toward more com-
plete unification would be the free

transfer of men between the serv-

ices. Perhaps this would allow the
men in each of the three services to

think a little more objectively about
the requirements of defense and less

about gaining or keeping weapons,
and missions for their own particular

branch.

"With the passing of time, the

roles and missions of ali the services

seem to overlap more and more.
Conceivably, if these trends continue

the day could come when, for ali

practical purposes, ali three services

would have the same weapons, the

same capabilities and limitations, and
ali attempting to do the same jobs.

If that happens, perhaps we certain-

lv would find it advisable to stan-

dardize uniforms and streamline the

organization."

To the Canadian, and doubtless to

many Americans too, this was a start-

ling thing to hear — and yet on
pondering the matter later it ap-

peared more and more reasonable.

Maybe we would do well to think

about such things for Canada.

His closing paragraph summed up
the whole purpose of the talk. He
said: "I have mentioned the long
pull' in defense several times to-

night. Ali of us who are directly con-

cerned with defence, and I include

ali the industries which support the

military as well as the Army, the

Navy, and the Air Force, and parti-

cularly you communicators who link

us ali together — each of us must
remember that if the long pull is to

insure continued peace — we must
pull together."

Last Day
Saturday, the last day of the con-

ference, proved to be one of the

most interesting and pleasant. The
sponsors of the breakfast were Hoff-

man Laboratories and the speaker

was Colonel J. Francis Taylor, Jr.,

Air Navigation Board, U.S. Depart-

ment of Commerce. He spoke on
"The Status of Tacan" (Tactical Air

Navigation) and he thought well of

it. It seems there are some differ-

ences of opinion as to the qualities

of Tacan compared to another type

of air navigation system. There was
no doubt in Colonel Taylor's mind
as to the superiority of Tacan.

Solar Power

The air borne portion of Tacan is

manufactured by the Hoffman Lab-
oratories and is one of their prin-

cipal products but they have many
others in the electronic field. H. Les-

lie Hoffman, President, spoke at

some length about other products.

One is the silicon solar cell which
gives practical amounts of electrical

power directly from the sunlight. To
demonstrate the work of the cell he

referred to the plane model stand-

ing nearby where four propellers

were rotating solely from solar power.

He observed that this was only a

model and would not fly, but he

was sure that some day a plane

would rise and fly with only power
from the sun. Also he believed that

solar shingles on the roof of a house

would soon develop ali the electrical

power needed to operate ali the

equipment in the house.

Hamilton Air Force Base

After breakfast buses were load-

ed for the nearby Hamilton Air Force

Base. It was a delightful drive on a

beautiful day and over the famous

Golden Gate bridge. On arrival the

delegates were addressed by Major

General William E. Hall, assistant

chief of staff for Reserve Forces. As

would be expected he spoke of the

reserve force, their purposes, plans

and problems. The problem of main-

taining a base near a large city was

a difficult one to solve. The reservist

living in the city had to have a field

nearby, but the civic officials in gen-

eral, wanted the field some place

else and were saying so in terms

that could not be ignored. He said,

"This is a grave and disturbing situ-

ation. If we are to have an accep-

table degree of combat capabilitv in

our Reserve Forces, for which a

mobilization requirement has been

firmly established, we must some-

how achieve wider public under-

standing and acceptance of the Re-

serve Forces' requirements."

A tour of the station followed.

This is a large establishment that

looks much like a well settled city,

with its permanent buildings looking

like apartment houses and its streets

lined with palm trees, and green

grass everywhere.
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Control

An unusually interesting feature of

the tour was a visit to the control

center and an explanation and dem-
onstration of how it works. In the

center (see illustration) is a trans-

parent board divided cross sectional-

ly to cover the surrounding area.

The operators or markers work be-
hind the board using color paints
and writing backwards so the record
can be read from the front. The
markers can be seen back of the
board in the illustration as ghost-
like figures or smudges. They work
on platforms at three leveis. The
board is about 20 ft. by 30 ft.

Every plane that was sighted on
the many radar screens in the roòms
also appeared on the board and its

position was recorded ali the time
it was in the operational area cov-
ered by the plotting board. The data
for the board was transmitted con-
stantly to some "higher-ups" for de-
cision as to action. This is a 24-hour-
a-day activity.

The static display was very elab-
orate including almost every type of
plane in service and some rockets
as well. A good show was presented
in removing a jet engine from a
plane, putting in a replacement and
flight testing. It ali took 13 minutes.

Another demonstration was a
"scramble". Two crews were called
out to man two jet fighters, and in a
hurry! In a matter of seconds they
were in the air. Such crews stand
ready 24 hours every day for emer-
gency calls up and down the coast.

A delightful luncheon was served
at the officers club, after which
bathing in the pool was offered or
an immediate bus ride back to San
Francisco.

That concluded the program of
the eighteenth annual convention of
the Aviation Writers Association.
Sunday morning at 7 a.m. the buses
left the Mark Hopkins Hotel for the
airport and once again MAPS "air

lifted" the group back to New York.

It was a really great week. The
services and industry certainly ex-

tended themselves to show their

wares — and they had a lot to show.
No one could fail to be impressed
with what these great United States

have accomplished and have under
way for the future.

Funds for the Needy

Recentlv a sénior member of the

Institute died and left $25,000.00 to

the Institute with the stipulation that

the interest hereon be used to as-

sist needy engineers.

This is by far the most substantial

contribution the Institute has ever

received, and it is indeed appreciated.

Under existing conditions there

are not many needy engineers, but

under different conditions which

may develop in the future this fund

will become a most useful and valu-

able one. It is nice to have a reserve

set aside for such a contingency.

Elections and Transfers

A the meeting of Council held at

Headquarters, on Friday, July 20, 1956,

a number of applications were presented

for consideration and on the recommen-
dation of the Admissions Committee the

following elections and transfers were ef-

fected:

Memhers
W. P. Armstrong, Toronto

J.
W. Barker, New York

C. Boot, Toronto

L. M. Boyd, Montreal

B. D. Elderkin, Goose Bay
R. N. Harrison, North Bay
E. E. Heaton, Montreal

G. D. Hendry, Toronto

A. W. Henschel, Toronto

G. T. J. Hughes, Trail

A. T. Klassen, Toronto

A. F. Mundy, Montreal

Z. F. Oszter, Toronto

R. J. Penman, Montreal

S. M. Peterkin, Toronto

L. S. Piper, Trail

O. Reich, Montreal

H. E. Rentsch, Toronto
M. T. Seguin, Montreal

G. C. Smith, Hamilton
P. W. Trafford, Ottawa
R. J. White, Whitehorse

Juniors

I. A. Andressen, Brownsbnrg

J. G. Bulleid, Toronto
M. Erdstein, Montreal

J.
A. Rotgans, Montreal

A. E. Spence, Dartmouth

Transferred from the class of
Júnior to that of Member
R. G. Armstrong, Whitehorse
R. E. Chant, Winnipeg
E. R. J. Dupuis, Mackenzie, B.C.

T. Fell, Port Arthur

E. J. Gilbert, Montreal
A. Kofman, Montreal
S. S. Lazier, Kingston

J. C. Querido, Montreal
R. C. Short

Transferred from the class of
Student to that of Júnior

J. Allan, Dartmouth

J. M. Wigham, Regina

The following Students were admitted:
R. M. Bright, B.Sc.Mech. Queens 1956
T. A. F. Brookes, Univ. of Toronto
C. D. Burton, B.Sc. Civil Alberta 1956
P. G. Cockburn, Univ. of Toronto
C. T. Courtney, B.Eng. Elect. N.S.T.C.

1955

H. M. Dokken, Diploma, R.M.C. 1956
S. K. Henry, B.Eng. Chem. N.S.T.C.

1956
B. B. Kubow, B.Eng.Elect McGill 1956
U. Luksep, Univ. of Toronto

J. P. Maley, B.Sc.Mech. Queens 1956
H. B. McGinn, B.A.Sc. Elect. Toronto

1956

J. J. 0'Connell, Nova Scotia Tech. Col-

lege

F. W. D. Shannon, Univ. of Toronto

Applications through Associations

By virtue of the co-operative agree-

ments between the Institute and the As-
sociations of Professional Engineers, the

following elections and transfers have
become effective:

ALBERTA
Memhers

D. E. Aitken W. H. Denier
Z. D'Amico R. C. B. Jarvis

J. M. den Hartog N. Koslovsky

Júnior

P. H. Walker

Júnior to Member
I. W. Campbell R. W. Jones

B. M. Dafoe

SASKATCHEWAN
Students

C. Christianson W. G. Snetsinger

Júnior to Member

F. W. Catterall R. M. Harry
A. L. Court D. Hoogeveen
L. E. Davies D. W. van Es

Student to Júnior

E. E. Pelens

MANITOBA
Member
L. E. Poyser

Júnior to Member
G. Flavell

NOVA SCOTIA
Júnior to Member
D. J. Clements I. C. Smith

J. A. McElmon F. A. Villela

R. P. Proctor

QUEBEC
Mcmbers

W. T. Pound

Júnior

D. St. C. Melanson

\Y. Sokolowski
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Professional Development in Canada
W. A. H. Filer, Jr.E.I.C.

Past Director, Hamilton Branch

Professional Development Program

Canada is a land of boundless op-

portunity, a young country for young
people. We hear this on every hand,

and we are told that the greatest

potential lies in the field of engi-

neering. How fortunate are we
young engineers! Nevertheless, we
must realize that with increased op-

portunity there is increased respons-

ibility, both to ourselves and to our

fellow men. The passage of time

clearly indicates how little we know,
and that a formal university educa-

tion is simply the foundation on
which to build.

Problems Studied

Professional societies in the Unit-

ed States and Canada have been
studying the problems of the young
graduate in an attempt to ascertain

what might be done to help them
attain full professional stature. The
two-fold result will be the advance-
ment of both the individual and the

profession. They have determined
that the most difficult, and probably
the most criticai stage in the engi-

neer's career is the transition between
college and industry. During this

period he is endeavouring to set pro-

fessional goals, gain confidence in

his own ability, as yet unproven, and
to find his place in industry. Pos-

sibly he is assuming the responsibil-

ity of a family on a modest salary.

Any one of these is a major under-
taking, and generally ali are being
established during the first five years

after graduation. How successful he
is in adjusting himself will determine
his future welfare and his usefulness

to his employer.

Professional development pro-

grams have grown from the realiza-

tion that these first five years after

graduation are the most difficult.

The two spheres of influence which
must assist the engineer are indus-

try and engineering societies. Wheth-
er or not there is a formal training

program in industry, technical ad-

vance is taking place. In order that

the graduate will not become mere-
ly a technician, as opposed to a pro-

fessional man, progress is necessary

in broader interests: interests which
because of a concentrated university

course he has not been able to pur-
sue. This is where engineering soci-

eties take their place beside industrv.

Engineers' Council for

Professional Development

The Engineers' Council for pro-

fessional development is an amalga-

mation of the work of eight large

and influential engineering bodies in

the United States and Canada. Prob-

ably no other profession has so many
well-established societies. Of these,

the American Society oí Civil En-

gineers was founded in 1852, and
the Engineering Institute of Canada
in 1887. They have contributed in

large measure to the industrial ad-

vance of our country. Recently these

groups have banded together to form

the Engineers' Council for Profes-

sional Development, specifically for

the purpose of counselling would-be

engineers in high school, the exam-

ination and accrediting of various en-

gineering schools' curricula, and de-

velopment of the young graduate.

The Monteith Report

For a number of years little prog-

ress was made in the search for what
the profession might do for the

young engineer. In 1949 Dr. A. C.

Monteith, of Westinghouse Electric

Corporation, was chosen to make a

survey and submit a report from

which a program could be designed

and implemented. The importance of

this report can be understood since,

if a program could not be imple-

mented from its findings, the Engi-

neers' Council for Professional De-

velopment would consider that such

an undertaking was beyond its pow-
ers. Dr. Monteith gathered a group

of engineers together who were in-

terested in assisting the rising gen-

eration of engineers to "attain full

professional stature". During the en-

suing year this committee systemati-

cally surveyed the training given bv
fifty-four companies in the United

States, from those who employ five

engineers each year to those who
employ hundreds. The Monteith Re-

port, presented at the annual meet-
ing of the Engineers' Council for

Professional Development in October

1950, confined its remarks in general,

to the first five years of professional

development under the following

headings:

a) Orientation and Training in

Industrv

b) Continued Education

c) Integration into the Com-
munity

d) Professional Identification

e) Self-Appraisal

f) Selected Reading
Consider very briefly, some of

these aspects. We are ali well aware
of their existence, but possibly we
are not fully aware of their impor-

tance. Orientation and training are

largely the responsibility of industry.

An engineer often enters an organi-

zation at a relatively high levei and
has not had an opportunity to be-

come familiar with its problems. Of
course, the engineer must do much
on his own initiative whether or not

there is a formal training program.

He should be alert and inquisitive in

his own department, and should have
the opportunity to visit other depart-

ments in order better to appraise the

work in which he is engaged.

Education is a continuing process,

but there is an anticlimax upon
graduation when the externai com-
pulsion to learn is removed. The in-

dividual must, therefore, exert his

own initiative to continue his educa-

tion. In this fast-moving world of

technical advance, if he is not keep-

ing abreast of new ideas he is falling

behind. A truly professional man re-

alizes this and builds on the firm

foundation he established at univer-

sity.

Responsibilities and Recognition

Engineers, with their advanced
education, have a responsibility to

their community growing out of this

privilege. A professional man should

assume certain obligations in muni-
cipal, provincial and federal affairs.

Yet how many engineers are vitally

interested in their community 's acti-

vities? We, as engineers, want to be
considered as professional men, but
we are not ready to assume our full

share of the responsibility. Until we
are ready, our professional accep-

tance by society will not be forth-

coming to the extent that we desire.

An important phase of the engi-

neer^ development is the attainment

of professional recognition through

his affiliations with professional as-

sociations and engineering societies.

Initially registration in a professional

association could be purchased,

whereas today it is a privilege to be
earned. Academic standards are con-

stantly being raised, thus enhancing

the status of the profession. These
professional associatíons are the gov-

erning bodies for practising profes-

sional engineers. The Engineering

Institute of Canada provides the op-

(Continued on Page 1199)
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THIRTY-FIVE YEARS AG©
Comment on the Journal of September, 1921

The Journal of thirty-five years

ago was not as attractive externally

as it might have been. At its birth

it had adopted a muddy brown
jacket to which it adhered for many
years, in fact, even today there are

traces of it in our covers. It seems

to have become fixed by tradition.

But a complete job of cover rede-

sign has brightened up our dress

and cover illustrations add a lot to

our good looks, until now we com-
pare favourably with other similar

periodicals. We have nothing of

which to be ashamed, though we
still think there is room for some
improvement.

Saskatoon Meeting

This Journal was wholly given up
to papers and reports from the Sas-

katoon professional meeting of Aug-
ust 10-12, 1921. Some of the papers

were mentioned here last month.
The meeting seems to have been a

successful one; 102 members regis-

tered and there was a lot of dis-

cussion on subjects of most inter-

est to the western provinces.

M. A. Lyons, A.M.E.I.C., had some
positive ideas as to road policy for

the prairie provinces "(A) commit-
tee (may) draft the policv, but there

is little more to it than writing out a

nice reading (one) . . . After the

policy is drafted it is of no use unless

it is put into effect and the money
found for carrying it out."

The matter of the disintegration

of concrete in alkali soils was very
much to the fore at this meeting, as

well it should have been. It was
without doubt the most important

and troublesome question then fac-

ing prairie construction engineers and
contractors. In spite of much inves-

tigation and experimental work, not

much was really known as yet as

to its causes and how to offset them.

Groups from Calgary, Saskatoon

and Winnipeg had their say in this

discussion. They agreed in general,

but there were some arguments over

minor details of their findings and
the language in which these should

be expressed. Methods of making
concrete with the best possible al-

kali resistance were recommended

—

in essence, "Make the best concrete

vou can of the best available aggre-

gates with the least possible water."

But even such concrete was not

proof against deterioration, so it was
suggested that coatings and admix-

tures should be thoroughly investi-

gated; a little work of this kind had
already been done.

The water supply of southern Sas-

katchewan, both for domestic pur-

poses and for irrigation, was dis-

cussed at length "under the direc-

tion of the Alberta branches", per-

haps because some of their members
had had much irrigation experience.

The conclusion was that which had
been arrived at before; the salva-

tion of this part of the province lay

in the South Saskatchewan river, â

conclusion which still holds good. As
early as 1912 two members of the

Institute had told the cities of Regina
and Moose Jaw that if they wanted
water supplies adequate for their fu-

ture growth, they would have to go
to this river. It took the cities forty

years to make up their minds to im-

plement this advice; only recently

have they inaugurated a joint sup-

ply from that source.

Institute Affairs

One session of the Saskatoon meet-
ing was given over to a discussion

of Institute affairs. The general sec-

retary was present, of course, and
this gave ali the grousers, both indi-

vidual and collective, an opportunitv

to take pot shots at him, as repre-

senting the entrenched powers. He
had a busy time.

The session opened on a note of

harmony and self - congratulation.

With the help of the Institute seven

provinces had enacted some kind of

engineers' registration law. Those
still outside the pale were Prince

Edward Island and Saskatchewan it-

self, whose 1920 act was declared

"unsatisfactory". Some local members
were constrained to apologize for

this condition, which seems to have
been largely due to provincial pol-

itics. At least, it couldn't be blamed
on socialism; it was still to be many
years before the C.C.F. was to take

over the provincial government.

Then the members present turned

their attention to their own status

and incomes and found both poor.

Thev wanted immediate adoption of

a Schedule of positions and salaries;

"live publicitv . . . of the true na-

ture, character and extent of engi-

neering services"; and, finally, "that

a permanent committee be appoint-

ed . . . to keep in touch with ali

matters respecting this branch of the

work."

In none ot the discussions on status

or salaries, at Saskatoon or elsewhere,

does there ever seem to have been

any hint that perhaps the individual

member could accomplish at least a

little by climbing a few steps under
his own steam, instead of waiting

for somebody else to kick him up
the whole flight. The lack of person-

al pride in the profession and of much
feeling of personal responsibility may
be among the reasons why engineers

do not rank as professionals in the

public eye with doctors and lawyers,

for example, who possess such qual-

ities in marked degree, instilled into

them during their college years.

Three members from Vancouver
had a number of suggestions for

boosting the Institute: "An energetic

campaign should be undertaken . . .

to increase membership . . . Surely

(twelve associates) are not . . .

enough . . . We (are) missing a

. . . great opportunity of improving

our relations with the business . . .

interests bv failing to have as associ-

ates . . . employers, manufacturers,

ministers . . . of public works . . .

general managers and presidents of

railway companies and a score or

more of other .... classes . . .

which are interested in engineering."

"The present would be a most in-

opportune time to increase . . . dues

. . . By a substantial increase in

membership a reduction . . . might

. . . be affected . . . The best in-

terests of the Institute can be served

bv granting more power to the

branches . . . The work done by the

branch secretary warrant(s) . . . re-

muneration . . . amounting to one

dollar for each corporate member in

good standing.

"It has been said of the Institute

that it was run for the glorification

of a few . . . We do not believe

any such statement can be fairly

made today . . . (but) offices are

occupied too long and too frequently

by individual members, no doubt

. . . frequently because no one else

would act . . . It would be a step

in the right direction to have a large

number of members hold office."

Actuallv this was a more powerful

blast than is suggested by the ex-

cerpts above. It was received with-

out action by the meeting, but we
shall have to wait to see if it had
any effect on the imperious and stub-

born men in Montreal who were
imagined br some members to run

the Institute pretty much as they

wished. Of course, there never was

any such clique. R. DeL. F.
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NEWS OF THE

Associations and
Information received through

Corporation
co-operation of the provincial organizations.

ONTÁRIO
Engineers in the News

W. J. Farago, of Canadian Comstock Co.

Ltd., has been named manager of the

manufacturing division of the company
in St. Catharines, Ont.

An engineering graduate of the Uni-
versity of Saskatchewan, Mr. Farago has

been plant superintendent of the same
division for the past four years.

Noel B. Montagnon has moved from
Arnprior, Ont., to Ottawa, where he is

employed by Computing Devices of Can-
ada Ltd., as development engineer in

the special projects department of the

company.

Franklin P. Buchanan has left the field

engineering department of the Interna-

tional Nickle Company at Copper Cliff,

Ont., and is employed in the department
of works, City of Toronto.

Paul A. Berube has left Canadian Gen-
eral Electric Co. Ltd. at Peterborough,
Ont., and has moved to Rochester, N.Y.
where he is employed as an electro-

mechanical engineer in the telephone
division of the Stromberg-Carlson Com-
pany.

K. S. Boorman has recently joined Iso-

trope Products Ltd., Oakville, Ont., in

the position of sales engineer.

Mr. Boorman was formerly engaged in

sales engineering with the engineering
electronics division of Canadian General
Electric Co. Ltd. in Toronto.

Ian L. Jennings has been appointed vice-

president, supply division, with Standard
Paving and Materials Ltd., and also man-
ager of its subsidiary company, Consoli-

dated Sand and Gravei Ltd., Toronto.
Mr. Jennings was formerly the general

superintendent of Consolidated Sand and
Gravei Ltd. at Paris, Ont.

A. C. Northover, formerly waterworks en-
gineer of Etobicoke Township, has joined

J. S. L. King, consulting engineer, 1216
Yonge St., Toronto, as chief engineer.

Mr. Northover has specialized for ten
years in municipal engineering, including
township projects, in Newfoundland, the
West Indies and the Pine Tree line. He
graduated in civil engineering from the

University of Toronto in 1937 and in

1947 gained the professional degree of

CE. from the same university.

J. R. O. Walli has moved to Saskatche-

wan from Keno Hill, Yukon Territory,

and is chief engineer of Gunnar Mines

Ltd., at Uranium City, Saskatchewan.

Arthur E. Smith of Electro Metallurgical

Company, a division of the Union Car-

bide and Carbon Corporation, Niagara

Falis, N.Y., has been appointed chief

project engineer in charge of the super-

vision and direction of the engineering

department.

A graduate of 1934 in mechanical en-

gineering from Queen's University, King-

ston, Ont., Mr. Smith joined the Electro

Metallurgical Company in 1936 at Wel-
land, Ont., and successively held the po-

sitions of maintenance engineer, process

engineer and works engineer. In 1952
he was trasferred to the general engi-

neering department, where he has acted

as project design engineer and project

engineer. In the latter position he was
responsible for the engineering of Elec-

tromet's new titanium sponge plant, re-

cently constructed at Ashtabula, Ohio.

The election of Stephen R. Knott, to

the board of directors of W. Feame-
hough (Canada) Ltd., Toronto, has been
announced by the parent company, W.
Fearnehough Co. Ltd., of Sheffield, Eng-
land.

Mr. Knott graduated in engineer-

ing from the University of Toronto in

1940 and served with the R.C.A.F. dur-

ing World War II. He was named gen-

eral manager of W. Fearnehough (Can-
ada) Ld. in 1955.

Stanley M. Roberts is now located in

Hamilton, Ont., and is manager of power
rectifiers, of the Canadian Westinghouse
Co. Ltd. in that city.

Prior to this change in employment,
Mr. Roberts was assistant electrical super-

intendent of Price Bros. & Co. Ltd., Ken-
ogami, Que.

Ross L. Clarke has been named works
commissioner for the municipality of Met-
ropolitan Toronto, thus permitting Leslie
B. Allan to devote his whole attention to
Metropolitan Toronto roads. Prior to this

change Mr. Allan directed both the works

and roads activities.

Mr. Clark is a native of Toronto and
obtained his degree in civil engineering

from the University of Toronto in 1937.

During the period 1937 to 1942 he was
with the engineering department of the

Consumers Gas Company of Toronto. In

1942 he joined the R.C.A.F., and served

throughout the war. In 1946 he joined

the department of works, City of To-
ronto. He was appointed Metro's deputy
works commissioner in 1953.

David H. Johnston has been appointed

manager of the engineering department

of the Electrohome products division of

Dominion Electrohome Industries Ltd.,

Kingston, Ont. He wil be in charge of

ali engineering aspects of TV, Hi Fi and
radio.

An engineering graduate of Queen's

University, Kingston, Ont., Mr. Johnston

moves to Electrohome from a large ap-

pliance manufacturing company where
he held a number of sénior management
positions.

Zigmas Kuprenas has moved from To-
ronto to Providence, R.I., where he is

employed by the Bulova Watch Com-
pany Incorporated. Previous to this move
to the United States, Mr. Kuprenas was
with Dominion Watch Case Limited in

Toronto.

F. V. C. Hewett, of Toronto, has been
elected to the board of directors of The
Imperial Life Assurance Company of

Canada.
President and managing director of

Mclntyre Porcupine Mines Ltd. and
chairman of the boards of Castle-Trethe-

wey Mines Ltd. and Belleterre Quebec
Mines Ltd., Mr. Hewett is also a mem-
ber of the directorate of several other

companies.

H. Rozovsky, who was formerly sénior

ventilation engineer with Canadian Johns-

Manville Company at Asbestos, P.Q., has
resigned that position to enter the field

of private consulting practice in Toronto.

As a consultant Mr. Rozovsky will spe-

cialize in the fields of air handling, dust

control and industrial health engineer-

ing for both mining and industrial plants.

He is a graduate of Queen's Univer-
sity, Kingston, and has been with Cana-
dian Johns-Manville Company for over

8 years and engaged in planning and
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operational problems in mining, milling

and industrial health. Prior to joining

Johns-Manville he was chief mining en-

gineer for the Buffalo Ankerite Mines

near Timmins, Ont., where he was lo-

cated for over ten years.

Mr. Rozovsky's address in Toronto is

84 Burnaby Blvd.

George B. Anderson has retired as engi-

neer with the Department of Public

Works of Canada, Fort William district,

after 42 years in the service of the gov-

ernment.

Bom in Morrisburg, Ont., Mr. Ander-

son attended Queen's University, King-

ston and joined the Federal Department
of Public Works in 1914. During the

First World War he served overseas with

the Royai Naval Air Service and the Roy-
ai Flying Corps. Rejoining Public Works
on his discharge from war service he
was located at Sault Ste. Marie until

1941, acting as district engineer for a

time. Moving to Ottawa he was sénior

assistant engineer for several years be-

fore being appointed district engineer for

the Winnipeg district. In 1950 he was
appointed district engineer at Fort Wil-
liam. Mr. Anderson has been a member
of the Association of Professional Engi-
neers, Province of Ontário, for over

thirty years.

Frank C. Richardson has been appointed
plant engineer of Avro Aircraft Ltd., Mal-
ton, Ont. Mr. Richardson graduated in

engineering from the University of To-
ronto in 1935, joined Avro in 1954 as

office and technical general supervisor

in the plant engineering department.
Prior to that he had engaged in engi-

neering positions and on construction

projects for General Electric Company,
Dominion Tar and Chemical Company
and the Aluminum Company of Can-
ada.

Professional Recognition
For Management

During the postwar years, the attempts
of Canadian industry to keep pace with
the country's rapid and persistent devel-
opment have focussed much attention

upon the engineering profession. Unfor-
tunately, the spotlight has been on the
profession in general rather than on in-

dividual engineers; and in many in-

stances this has given rise to a latent
feeling of dissatisfaction among profes-
sional engineer employees, particularly

in the larger industrial and manufactur-
ing companies. This dissatisfaction has
often led to a feeling of frustration,

which results in the engineers turning
to new and what appear to be greener
fields.

Heavy turnovers in engineering per-

sonnel can jeopardize efficient operation.

It has been established that job-switch-

ing by engineers is frequendy the result

of frustration which in turn is usually

motivated by lack of professional recog-
nition on the part of the employer. Man-
agement, in many cases where job-chang-
ing is evident, has not provided a cli-

mate in which engineers can work hap-

pily and effectively while still retaining

their professional attitudes. The provision

of an amosphere to encourage profes-

sional growth would go a long way to-

wards dispelling frustration. An engineer

with the "feel" of responsibility and

pride in his profession is a greater asset

to his employer than is a frustrated man.

A climate that will encourage and nur-

ture professional growth among engineer-

ing employees will include:

—recognition of professional engineer-

ing as creative work.

—breakdown of a job to ensure that

an individual is given the feeling of re-

sponsibility for a specific part.

—acknowledgement of achievement

by the use of the professional seal, or

by the signature of the individual on a

specific part for which he is responsible.

Proper use of engineering personnel is

a two-way street. It can be improved by

good Communications both ways, be-

tween management and engineers. Top
management knows that professional en-

gineer employees do better work when

kept advised of long-term planning and

company policy.

Communications should ensure that tho

ideas of top management reach the

individual engineers and that the engi-

neers' ideas reach a top levei. Commun-
ications, like filing systems, require con-

stant checking.

To The Professional Engineer

An engineer shows his professionalism

by a ready acceptance of responsibility

and a professional attitude. To begin

with he is ambitious for himself ; but the

drive in him for his own welfare be-

comes channelled into a deep interest in

the progress of his company and his pro-

fession. This broadened interest in its

turn, resolves itself into a broader point

of view than that of mere personal self-

interest. The logical and ultimate result

is a fusion of ambition with professional

pride, in his association with the man-

agement team.

It is probable that much of the "en-

gineer frustration" so widely commented
on lately is caused by the engineer's hes-

itation to accept an adequate amount of

responsibility while seeking the recogni-

ion he believes he deserves. No one

in any profession is entitled to recogni-

tion unless he is willing to assume re-

sponsibility proportionate to his job.

The fact that so many engineers ad-

vance into management positions can be

attributed to their over-all type of think-

ing. They are the engineers who have

successfully proved ability to accept

many and diversified responsibilities.

An engineer, as an individual, is re-

sponsible for the success of his own ca-

reer. The key to his success is the man-
ner in which he sells himself to man-
agement. Paraphrasing the adage: "See

yourself as others see you," an engi-

neer might ask himself: "How does my
employer rate me as an engineer?"

The rate of an engineer's professional

development is directly linked with his

professional recognition in the eyes of

management. Without development in

himself he cannot obtain recognition by
others. And to attain both, the engineer

must first ask himself: "Am I aware of

my responsibility to myself and my em-
ployer?" And then he must implement his

awareness in action.

Abstracted from a buUetin of the As-

sociation of Professional Engineers of On-
tário, June 1956.

BRITISH COLUMBIA
Engineers in the News

W. B. Moffat has accepted a position as

staff consultant to Western Plywood Co.

Ltd. Mr. Moffat had been chief engineer

of Sidney Roofing and Paper Company
at Victoria, B.C.

H. P. Pfeifer will be an advisor on the

United Nations Technical Assistance

Mission to Ceylon, commencing Aug.,

1956. Mr. Pfeifer was chief electrical

field engineer for International Engi-

neering at Kemano, B.C. a few years

ago and until recendy had a consulting

practice in Oslo, Norway.

L. E. Johnson, until recently with the

B.C. Engineering Co. is with the Gen-
eral Construction Company working on
a project in the Dawson Creek area.

R. B. Fahrig of the Texas Petroleum

Company is in Caracas, Venezuela.

Murray Munsell has left Alberni, B.C.

to accept a position on the engineering

staff of the Powell River Company, Pow-
ell River, B.C.

H. T. Miard is now assistant deputy

minister, Department of Highways, Vic-

toria, B.C.

D. D. Pringle, formerly mine superin-

tendent at Copper Mountain, now be-

comes general superintendent in charge

of operations at Copper Mountain, Allen-

by and Princeton, B.C.

L. E. Gower has left the Engineering

Services Division of the B.C. Forest Serv-

ice to accept the position of chief engi-

neer of American Fabricators Limited.

This will necessitate a move from Vic-

toria to Burnaby, B.C.

D. A. MacLean has accepted a position

in the power development branch of the

B.C. Power Commission. Mr. MacLean
had been sénior hydraulic engineer, hy-

draulic investigatíons division, water

rights branch of the organization.

H. L. Hinchcliffe, of the Shell Oil Com-
pany in Toronto has been promoted from
manager distribution, head office, to

manager of head office marketing oper-

ations.

C. R. de Lannoy has accepted a posi-

tion as project engineer with tíie B.C.

Power Commission on their upper Camp-
bell Lake development. He had been with

the Saguenay-Kitimat Company.

Eugen Ruus has left for Sweden. He
intends to spend the next twelve months
in that country before returning to the

B.C. Engineering Company, Vancouver,
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where he has been employed for the

past several years.

J. B. Twaddle has left the employment
of Consolidated Mining & Smelting Co.

at Trail and is now employed by Dutton-
Williams Bros. of Calgary.

E. A. Peura has accepted a position with
the Willock Manufacturing Company. He
was previously employed by the Van-
couver Bolling Mills.

William Ruck has left the employ of

the Consolidated Mining and Smelting
Company Limited as development engi-
neer, acid & absorption plants, (chemi-
cal-fertilizer division) to join the new
firm, North West Nitro-Chemicals Limit-
ed, as development engineer. He will

move residence from Rossland to Medi-
cine Hat.

W. J. Swanson, resident engineer with
the Foundation Company of Canada, has

portunity for an interchange of ideas
amongst the various branches of en-
gineering. It presents an unparalleled
opportunity for young engineers to

become acquainted with other engi-
neers. Such associations contribute to

Professional development.

How have these various avenues
for professional development been
utilized? As a result of the Monteith
Report, a director was chosen to in-

augurate a course at the University
of Cincinnati in 1953. It follows close-

ly work on a post-graduate levei in

engineering. To date it has been the
only such course in the United
States.

Professional development programs
in Canada are based on continued
education of a liberal, non-technical
nature. The programs are planned
to provide courses which cannot be
duplicated at universities in the for-

mal curricula. The organization and
operation of Canadian groups varies

with the locality, governed largely

by the number of interested engi-

neers in the area, and the avail-

ability of competent speakers and
moderators. Some áreas have suffi-

cient engineers to run a course every
second or third year. Others have
the membership but find it desir-

able to ask a university to operate a
lecture series for them. Of neces-

sity these courses are more formal
than those conducted by the mem-
bership. In each case however, the
basic aim of continuing the young

been transferred from his job on the

D.E.W. Line to construction of a pulp

mill at Thurso, Que.

J. O. Hemmingsen has been appointed
manager of logging, western district, for

MacMillan & Bloedel, (Alberni) Limited.

Walter Johnson, western division en-

gineer of Rilco Laminated Products, In-

corporated has sent word that he has

been transferred from the Tacoma office

to the sales office in Los Angeles. He
will be engaged in promotion, sales and
service of engineered timber construc-

tion in the Southern Califórnia area.

J. C. Oliver, City Engineer, Vancouver,
has accepted an appointment , as Comis-
sioner of Works on the new board of

administration, City of Vancouver.

Randolph Martin, Deputy City Engineer,
Vancouver, has taken over the duties of
city engineer relinquished by Mr. Oliver.

The change was effective July 1.

engineer's education is present.

Canadian professional development
programs owe their existence to Col.

L. F. Grant, field secretary of the
E.I.C., whose untiring efforts have
produced gratifying results and as-

sisted many engineers through the
post-college slump. His foresight in

adapting the principies of the Mon-
teith Report to Canadian require-

ments is apparent.

Organization of Hamilton Branch

The Hamilton Branch of the E.I.C.

first sponsored a one-year program
in 1951. From the outset it has been
well organized. The directorate con-
sists of the director, secretary, treas-

urer, past director and group chair-

men. Ali matters of general program
policy are conducted by the direc-

torate, while individual group busi-

ness is the responsibility of the group
committee through its chairman.
This provides the opportunity for the

addition of new groups without af-

fecting the whole organization. Since

1951 the Hamilton program has ex-

panded to a four-year course. Mem-
bership has increased from thirty in

the first year to one hundred and
forty in 1956. The content of each
group course is being continually as-

sessed to determine how it may be
improved. Suggestions from the mem-
bership for changes during the year

are given careful consideration and
may be adopted if beneficiai to the

group.

Diversity of subjects covered in

the groups has made the program
attractive and interesting. Group I

covers a wide range of topics, such
as culture, vocal expression and civil

defence. Group II specialized on
five major topics, human relations,

government, horizons, public speak-

ing, and business management. Each
topic is subdivided into three or

more subjects. Group III considers

business management intensively un-

der five principal headings, such as

financial controls, production, and
marketing. Group IV studies admin-
istrative practices under human rela-

tions and business policy. The case

study method with a moderator is

used to great advantage almost ex-

clusively in this course.

During the year there are two
joint meetings of ali the groups. In

the Fali the first meeting, known as

Registration Night, introduces the

program to the newcomers and en-

ables members to register in the var-

ious groups. The second occasion is

known as Employer's Night. The
business superior of each member,
and the leaders of local industry are

invited to hear an outstanding Cana-

dian engineer on a subject of gen-

eral interest. The aims and opera-

tion of the program are explained.

This meeting has been one of the

highlights of the program.

The directorate is very much in-

debted to local industry for its gen-

uine interest and support by en-

couraging its young engineers to par-

ticipate, and by providing many of

the fine speakers and moderators

whom we have enjoyed.

Written Constitution a Guide

The Hamilton program reached a

significant stage in its development

this year with the adoption of a

written constitution. Prepared entire-

ly by the members, it is the first of

its ícind. As such it is anticipated

that it will serve as a guide to other

groups across the country.

It is not possible to over-empha-

size the fact that technical compe-
tence is the necessary but not the

sufficient condition for becoming a

professional engineer. In Canada's ex-

panding economy which is so de-

pendent on industrial growth, the en-

gineering profession will be expected

and indeed required, to assume more
power and influence. The young en-

gineers of today will be the industrial

leaders of tomorrow, making it im-

perative that they be prepared now
for advancement.

Professional Development in Canada

(Continued from Page 1195)
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THE ENGINEERING INSTITUTE OF CANADA

MEMBERS OF COUNCIL — 1956

President

V. A. McKillop, London, Ontário

*R. L. Dobbin, Peterborough

Past-Presidents

tD. M. Stephens, Winnipeg ÍR. E. Heartz, Montreal

tG. M. Dick, Sherbrooke, Que.
tH. W. Doane, Halifax. N.S.

Vice-Presidents

*R. L. Dunsmore, Montreal, Que.
'R. M. Hardy, Edmonton, Alta.

*M. A. Montgomery, Kitchener, Ont.
tH. R. Sills, Peterborough, Ont.

*C. V. Antenbring, Winnipeg, Man.
§M. L. Baker, Halifax, N.S.
tH. C. Bates, Orillia, Ont.
*G. F. C. Bennett, Halifax, N.S.
tChas. H. Boisvert, Quebec, P.Q.
IA. J. Bonney, Peterborough, Ont.
*W. A. Bowman, Victoria, B.C.
ÍRoger Brais, Montreal, Que.
*H. B. Brewer, Brockville, Ont.
*I. Brouillet, Montreal, Que.
*E. T. Buchanan, Grand'Mere, Que.
*L. E. Burrill, Amherst, N.S.
tP. E. Buss, Thorold, Ont.
tJ. M. Campbell, Lethbridge, Alta.
*H. B. Cárter, Corner Brook, Nfld.
5S. B. Cassidy, Fredericton, N.B.
§J. L. Charles, Winnipeg, Man.
*H. G. Conn, Kingston, Ont.
*J. S. Cooper, North Bay, Ont.
*G. J. Cote, Sherbrooke, Que.
*E. K. Cumming, Edmonton, Alta.
*L. P. Dancose, Mont Joli, Que.
íRobert C. Eddy, Bathurst, N.B.

Councillors

tC. E. Frost, Montreal, Que.
tWm. H. Gauvin, Montreal, Que.
§K. C. Graham, Moose Jaw, Sask.
*G. S. Halter, Fort William, Ont.
*H. P. Hamilton, Trail, B.C.
tR. T. Harland, Winnipeg, Man.
tEric L. Hartley, Vancouver, B.C.
*R. E. Hayes, Óttawa, Ont.
tJ. M. Hawkes, Cornwall, Ont.
tD. G. Holgate, Sault Ste. Marie, Ont.
:|:M. W. Huggins, Toronto, Ont.
*G. K. Hunter, Port Hope, Ont.
*G. R. Jack, St. John's Nfld.
+C. G. Kingsmill, Montreal, Que.
tR. F. Legget, Ottawa, Ont.
tM. F. K. Leighton, Moncton, N.B.
*P. C. Levesque, Fredericton, N.B.
*H. T. Libby, Vancouver, B.C.
tD. J. MacNeil, Antigonish, N.S.
*E. K. MacNutt, Charlottetown, P.E.I.
tO. Nelson Mann, Halifax, N.S.
tJ. B. Mantle, Saskatoon, Sask.
*G. N. Martin, Montreal, Que.

For 1956 tFor 1956-57 ÍFor 1956-57-58

*D. D. C. McGeachy, London, Ont.
íR. A. McGeachy, Sarnia, Ont.
tM. McMurray, Toronto, Ont.
*W. R. Mitchell, Walkerville, Ont.
•R. H. Moore, Falconbridge, Ont.
tH. A. Mullins, Montreal, Que.
§R. A. Phillips, Montreal, Que.
tWm. R. Roberts, Kitchener, Ont.
tH. L. Roblin, Edmonton, Alta.
§P. M. Sauder, Lethbridge, Alta.
*J. G. Schaeffer, Regina, Sask.
tL. C. Sentance, Hamilton, Ont.
*S. Sillitoe, Belleville, Ont.
*A. B. Sinclair, Kenogami, Que.
tw. A. Smith, Calgary, Alta.
§C. G. Southmayd, Lachine, Que.
*M. C. Sutherland-Brown, Whitehorse,

Yukon Territories.
*M. L. Wade, Kamloops, B.C.
tJ. R. Wallace, Sydney. N.S.
*A. G. Watt, Saint John, N.B.
*D. D. Whitson, Toronto, Ont.

SRepresenting Sister Societies

Treasurer

R. A. Emerson, Montreal

General Secretary

L. Austin Wright, Montreal

Assistant General Secretary

E. C. Luke, Montreal

Assistant General Secretary

H. P. Gatin, Montreal

Field Secretary

L. F. Grant, 236 Avenue Road, Toronto

Admissíons
Roger Brais, Chairman
W. H. Gauvin, Vice-Chairman
J. H. R. Dansereau
R. J. Harvey
D. H. Hobbs

COMMITTEES
Papers
W. H. Gauvin, Chairman
H. F. Finnemore R. Brais
H. S. Van Patter E. R. Smallhorn
R. M. Hardy A. R. Harrington
W. H. Paterson W. B. Pennock

Board of Examiners
J. L. deStein, Chairman
John M. Cape
J. Hurtubise

Ganadian Chamber of Commerce
J. B. Stirling—Institute representative on
National Board of Directors.

Ganadian Standards Association
(Technical Council)
P. L. Pratley—Institute representative.

Finance
R. L. Dunsmore, Chairman
J. M. Breen
Albert DesChamps
F. G. Ferrabee
R. A. Emerson
R. L. Weldon
A. W. Whitaker, Jr.

Legislation
C. G. Kingsmill, Chairman
D. C. MacCallum
J. B. Stirling

Library and House
C. E. Frost, Chairman
L. A. Duchastel
E. D. Gray-Donald
W. D. Kirk
W. C. M. Luscombe

Membership
R. H. Self, Chairman

Prairie Water Problems
G. A. Gaherty, Chairman
P. M. Sauder, Vice-Chairman
T. D. Stanley, Secretary
C. S. Clendening G. L. MacKenzie
D. W. Hays H. J. McLean
B. Russeíl J. M. Wardle
T. H Hogg.

Professional Interests

E. B. Jubien, Chairman
G. A. Gaherty, Vice-Chairman
W. E. Brown H. L. Branchaud
G. J. Currie E. K. Phillips
W. G. Swan I. R. Tait

Publication

G. N. Martin, Chairman
H. A. Audet J. F. Braun
W. Bruce Wm. Sharples
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OFFICERS OF THE BRANCHES

Amherst
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Belleville

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),
Sec.-Treas.,

R. L. Alexander
J. Wilson
G. C. L. McEnery
J. W. Byers R. E. Miner
L. E. Burrill
C. L. Archibald
W. G. Miller,

48 Rupert St.,
Amherst, N.S.

A. D. Janitsch
J. A. Grant
W. C. Benger A. E. Argue
T. J. McQuaid E. Fllnn
W. L. Canniff

B. H. Downman
C. H. Lusk S. Sillitoe
E. T. Hilbig,

67 Bertram Blvd.,
Belleville, Ont.

Border Cities

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Treasurer,
Secretary,

W. G. Mitchell
C. M. Armstrong
A. J. Robinson B. R. Lewis
J. M. Reid
P. N. Brown R. J. Trinder
W. R. Mitchell
J. E. Dykeman
W. D. Donnelly,
R.R. No. 2,
Oldcastle, Ont.

Brockville

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Calgary
Chairman,
Executive,

(Ex-Officio),

Sec.-Treas.,

Cape Breton
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Treasurer,
Secretary,

R. H. Wallace
J. G. Kerfoot
W. N. Simmons

D. A. S. Laing
H. A. Gilchrist

W. H. Fowler
F. E. Trewartha
H. Brewer J. S. Waddington
F. F. Walsh
K. R. Bullock,

115 Hartley St,
Brockville, Ont.

D. C. Jones
H. R. Hayes
A. A. Bishop
R. Butler
F. L. Perry
S. A. Rokosh
B. A. Monkman
W. A. Smith
J. A. Webb,
Burns & Co. Ltd.,
Calgary, Alta.

E. J. Prince
W. A. MacDonald
H. Aspinall B. Bezanson
G. Smythe F. MacDonald
H. Maitland R. Bradley
V. Palmer
M. R. Campbell

J. R. Wallace
C. Campbell
W. L. Dodson,
201 Columbia St.,
Sydney, N.S.

Central British Columbia
Chairman, A. F. Joplin
Vice-Chair., R. G. Harris
Executive, A. C. Dimock E. R. Gayfer

M. A. Thompson
(Ex-Officio), W. A. Ker M. L. Wade
Sec.-Treas., H. D. DeBeck

% Water Rights Branch
515 Columbia St.,
Kamloops, B.C.

Corner Brook
Chairman,
Vice-Chair.,
(Ex-Officio),
Treasurer,
Secretary,

Cornwall
Chairman,
Executive,

F. H. Clark
G. P. Hobbs
H. B. Cárter
W. S. Read
Gordon T. Tibbo,
% Bowater's Nfld. Pulp &
Paper Mills Ltd.,
Mechanical Dept.,
Corner Brook, Nfld.

J. Morris
D. McEwan V. S. B. Corbett
(Continued)

Cornwall (Continued)

D. Burnham V. Harrison
W. Nesbitt W. RothweU
J. M. Hawkes

Sec.-Treas., L. H. Snelgrove,
Courtauld's (Canada) Ltd.,
Cornwall, Ont.

Eastern Townships
Hon. Chair., A. C. Crepeau

Kingston (Continued)

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Treasurer,
Secretary,

Edmonton
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Fredericton

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Treasurer,
Secretary,

Halifax

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Hamilton
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),
Sec.-Treas.,

Huronia
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),
Sec.-Treas.,

Kingston
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

J. Lemieux
R. D. Mawhood
R. N. LeClaire E. Goulet
J. T. Dykes D. W. Clark
J. C. Davidson M. Grondin
G. Masse G. M. Dick
G. L. Cote
A. S. Mitchell
J. P. Champagne,

762 Argyle St.,

Sherbrooke, Que.

R. N. McManus
S. J. Hampton
T. M. Carscadden G. Ross
T. H. Newton D. H. Sands
A. W. Peterson
W. D. Stothert
R. H. Cronkhite
S. R. Sinclair
E. K. Cumming
H. L. Roblin R. M. Hardy
G. Hodge,

10615 - 146th St.,

Sub 7, Edmonton, Alta.

I. M. Beattie
R. P. Lynch
W. L. Bartlett
R. J. Cassidy L. W. Bailey
W. B. Akerley S. A. Young
G. H. D. Ganong
H. W. McFarlane
S. B. Cassidy
P. C. Levesque
J. D. Rogers
O. I. Logue,
Associated Designers &
Inspectors,
P. O. Box 974,
Fredericton, N.B.

G. A. Cunningham
R. D. T. Wickwire
O. K. Smith R. E. McAlpine
G. H. Dunphy J. D. Kline
P. M. Lane G. F. Vail
E. C. Parsons B. N. Cain
J. J. Kinley J. W. Powers
W. A. Devereaux
G. F. C. Bennett
O. N. Mann M. L. Baker
H. W. L. Doane
J. E. Reardon,

P.O. Box 33,
Halifax, N.S.

J. J. Kelly
D. B. Annan
R. H. Stevenson H. E. Seely
H. E. Archibald
R. C. Mitchell
F. E. Milne L. C. Sentance
A. F. Barnard
% Canadian Westinghouse
Co., Plant No. 1, Sanford
Ave., Hamilton, Ont.

R. MacKay
L. G. McNeice
S. R. Walkinshaw

J. E. Sears
C. Campbell D. M. Harris

J. L. Armstrong
B. C. Lamble J. Richardson
F. Alport H. C. Bates
L. Morgante,

63 Penetang St.,
Orillia, Ont.

C. W. Jones
E. C. Reid
J. W. Dolphin
W. B. Rice S. D. Lash
A. V. Corlett H. G. Conn
(Continued)

Sec.-Treas.,

Kitchener
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Kootenay
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Treasurer,
Secretary,

Lakehead
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),
Sec.-Treas.,

Lethbridge
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

London
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

D. I. Ourom,
991 Princess St.,
Kingston, Ont.

W. Runge
J. F. Runge
B. Nichols R. Senyshen
R. Blezard C. Leicht
W. R. Roberts

L. J. R. Sanders
J. F. Runge,
Armco Drainage and Metal
Products of Canada Ltd.,
Box 300, Guelph, Ont.

T. W. Lazenby
W. G. Small
J. T. Higgins W. S. Jackson
S. C. Montgomery
W. V. Nickolson
R. O. Jonasson
H. P. Hamilton A. F. Brooks
B. F. Reimer
P. Limbert
T. T. Dobie,

1194 Columbia Ave.,
Trail, B.C.

E. T. Charnock
D. B. McKillop
W. D. Beckett L. B. Walker
J. G. McLennan V. B. Cook
W. D. McKinnon R. Hodge
E. H. Jones J. H. Hargrave
G. S. Halter
J. E. Rymes,

624 South Selkirk Ave.,
Fort William, Ont.

A. J. Branch
J. R. Milne
P. A. Harding
A. A. Kenwood
W. B. Thomson
J. A. Haberman
J. M. Campbell
P. E. Kirkpatrick
P. M. Sauder
R. D. Hall,

Utility Engineer, City
Hall, Lethbridge, Alta.

D. M. Jenkins
D. J. Matthews
R. W. Fuller G. Hayman
R. W. McMeekin
C. H. Osborne C. G. Phipps
D. J. Bird V. A. McKillop

D. D. C. McGeachy
G. W. Chorley,
% M. M. Dillon & Co.
Ltd.,
P.O. Box 1026, London,
Ont.

Lower St. Lawrence
Chairman, Jean R. Menard
Vice-Chair., J. A. Bernier
Executive, J. R. Joncas
<Ex-Officio), L. P. Dancose
Sec.-Treas., Jean R. Menard,

P.O. Box 460,
Rimouski, Que.

Moncton
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Montreal
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

R. M. Wickwire
G. E. Franklin
J. L. W. Harris L. Mclsaac
R. M. Macintosh
G. A. Peck W. M. Steeves
C. L. Trenholm
A. W Purdy
M. F. K. Leighton
V. C. Blackett,

97 MacBeath Ave.,
Moncton, N.B.

E. D. Gray-Donald
J. E. L. Roy
L. M. Nadeau L. Nenniger
R. A. Phillips

T. N. Davidson
J. E. Hurtubise R. F. Shaw
R. L. Dunsmore C. E. Frost
Roger Brais H. A. Mullins
W. H. Gauvin I. Brouillet
C. G. Kingsmill
(Continued)
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Montreal (Continued)

C. G. Southmayd
G. N. Martin R. E. Heartz

Sec.-Treas., G. M. Boissonneault,
Shawinigan Water and
Power Co.,
P.O. Box 6072, Room 809,
Montreal, Que.

Newfoundland
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

V. A. Ainsworth
J. W. Breakey
R. M. French R. W. Myers
A. E. 0'Reilly R. F. Myers
F. G. Vivian G. N. Cater
Wm, Watson G. R. Jack
E. Dickinson
C. W. Henry,
% Newfoundland Light
& Power Company Ltd.,
St. John's, Nfld.

Niagara Península

P. L. ClimoChairman,
Vice-Chair.
Executive,

(Ex-Officio),
Sec.-Treas.,

E. C. Little
R. D. MacKimmie
D. A. Barnum H. C. L. Joe
H. J. Saaltink C. A. O. Dell
C. A. McDonald
G. W. T. Richardson
P. E. Buss
P. Saldat,
% H. G. Acres & Co.
Ltd.,
1259 Dorchester Road,
Niagara Falis, Ont.

Nipissing and Upper Ottawa
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

T. Nagle
A. Booy
P. Rebin

T. C. Macnabb
J. Chantler
E. A. Watson D.
F. R. Marshall
J. Crothers
R. R. Prescott
J. S. Cooper
G. R. Kartzmark,
Canadian International
Paper Company,
Temiskaming, Que.

North Eastern Ontário

Chairman,
Vice-Chair.,
Executive,

Sec.-Treas.,

A. A. Kidd
J. S. Whyte
C. Mclntyre J. Blakeman
J. N. Greggain J. Shipman
M. McLean W. Swann
G. Flett
J. S. Busby,
% Canadian National
Railways, Cochrane, Ont.

Northern New Brunswick
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

T. Turgeon
L. L. Marshall
A. R. Bonnell
C. K. Steeves,
R. A. Cameron
W. S. Hosking
R. C. Eddy
V. G. MacWilliam,

21 Union Street,
Campbellton, N.B.

North Nova Scotia

Chairman,
(Ex-Officio),
Sec.-Treas.,

Ottawa
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),
Treasurer,
Secretary,

F. C. Morrison
D. J. MacNeil
D. G. Dunbar,
Pictou County Power
Board, New Glasgow, N.S.

W. B. Pennock
J. P. Carriere
G. McRostie J. P. Stirling
S. G. Frost W. A. Capelle
J. N. Pritchard

H. C. Brown
R. E. Hayes R. F. Legget
H. Chaput
W. V. Morris,
Water Resources Branch,
Dept. of Northern Affairs
and National Resources,
Ottawa, Ontário.

Peterborough
Chairman,
Executive,

(Ex-Officio),

Sec.-Treas.,

M. M. Uloth
W. H. Ackhurst J. M. King
L. E. Marion M. Vermette
F. R. Pope
D. A. Lamont
R. L. Dobbin
A. J. Bonney
R. C. Bergey,

770 Snelgrove Rd.,
Peterborough, Ont

(Continued)

J. I. Beggs
H. R. Sills

Port Hope
Hon. Chair.,
Chairman,
Vice-Chair.,
Executive,
(Ex-Officio),
Sec.-Treas.,

Saskatchewan (Continued)

J. G. G. Kerry
A. F. Alexander
T. F. Kennedy
A. A. Ward J. L. Sylvester
W. S. Raynor G. T. Hunter
J. A. Pollock,
Shortt Street, Port Hope,
Ont.

Prince Edward Island

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Quebec
Life Hon.

Chair.,
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Saguenay
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),
Sec.-Treas.,

Saint John
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

G. J. Hayes
N. F. Stewart
L. A. Coles J. L. Boomhower
J. R. Bentley

J. A. G. Moore
E. S. Chandler

E. K. MacNutt
W. R. Brennan,
Public Utilities
Commission,
P.O. Box 455,
Charlottetown, P.E.I.

A. R. Decary
L. P. Bonneau
B. O. Baker
J. N. Proulx R. Bernier
P. H. Langlais

C. E. Demers
A. Longpre M. Bergeron
A. E. Pare G. Sarault
G. Piette C. H. Boisvert
Roger Desjardins
Public Service Board,
Court House,
Quebec, Que.

A. H. Johnston
C. C. Louttit
F. A. Brown J. S. Taylor
D. Stairs L. D. Laventure
H. C. Perreault

O. S. Gislason
F. A. Dagg A. B. Sinclair
W. W. Robertson,

819 Lorraine Street,
Arvida, Que.

F. L. Doty
J. J. Donahue
H. Townshend J. G. Bishop
J. B. Eldridge H. N. Day
T. C. Higginson
A. G. Watt
D. I. Higgins,

30 Elizabeth Court,
Saint John, N.B.

St. Maurice Valley

J. U. Moreau
C. J. Hebert
M. Wood
E. E. Copping
J. Pearson C. Kinley
H. L. Nicoll J. Edwards
B. Pangborn
J. W. Gathercole
C. M. Williams
J. G. Edgeworth
E. T. Buchanan
J. J. Daoust
J. H. A. Lavallee,
% Bell Telephone
Company of Canada,
1635 Royale Street,
Three Rivers, Que.

Chairman,
Vice-Chair.

Executive,

(Ex-Officio),

Treasurer,
Secretary,

Sarnia

Chairman,
Executive,

(Ex-Officio),

Treasurer,
Secretary,

C. S. Phelps
G. W. Ames J. H. Douglas
C. C. Blackmore
R. J. Radcliffe F. A. Bain
R. A. McGeachy

J. E. Harris
J. E. Keough J. R. Connell
R. Simard
T. H. Dobbin,

City Hall, Sarnia, Ont.

Saskatchewan
Chairman,
Vice-Chair.
Executive,

(Ex-Officio),

E. J. Durnin
W. G. McKay
W. F. Hayes L. T. Holmes

K. R. Pattison
J. A. Wedgwood
C. R. Forsberg

J. C. Traynor
A. H. Douglas
W. R. Staples

K. C. Graham
J. G. Schaeffer

(Continued)

Sec.-Treas.,
J. B. Mantle
R. Bing-Wo,
2043 Cameron Street,
Regina, Sask.

Sault Ste. Marie
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Sudbury
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Toronto
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Asst. Sec,
Sec.-Treas.,

Vancouver
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Treasurer,
Secretary,

G. L. Brown
K. J. Kenyon
N. A. Paolini

T. L. B. Hamlen
J. A. MacGregor
W. D. Adams

D. C. Holgate
R. H. Tooley,

112 Lansdowne Ave.,
Sault Ste. Marie, Ont.

L. T. Lane
J. W. Smith
T. O Robertson
W. B. Ibbotson
R. P. Crawford
J. F. McCallum
W. S. Black
R. H. Moore
H. M. Whittles,

10 Wembley Drive,
Sudbury, Ont.

K. F. Tupper
E. R. Davis,
M. P. Whelan J. H. Ingham
R. A. Muller T. Dembie
H. Fealdman

R. C. Norgrove
I. S. Widdifield J. B. Young
A. C. Davidson J. E. Wright
D. D. Whitson,
M. W. Huggins
M. McMurray
D. S. Moyer
L. F. Bresolin,
% Engineering Institute
of Canada,
236 Avenue Road,
Toronto, Ont.

S. S. Lefeaux
P. N. Bland
J. S. Ball W. G. Heslop
T. F. Hadwin J. T. Turner
E. S. Hare C. H. Maartman
F. M. Cazalet

E. L. Hartley
H. T. Libby
R. H. Carswell
A. D. Cronk,

658 West 13th Ave.,
Vancouver, B.C.

Vancouver Island

Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec-Treas.,

Winnipeg
Chairman,
Vice-Chair.,
Executive,

(Ex-Officio),

Sec.-Treas.,

Yukon
Chairman,
Executive,

Treasurer,
Secretary,

P. F. Fairfull
R. C. Thurber
R. Bowering
A. F. Paget J. A. H. Carson
W. G. Mclntosh
A. G. Ballantyne
W. A. Bowman
J. D. Robertson,

521 Kerr Ave.,
Victoria, B.C.

J. Hoogstraten
N. S. Bubbis
L. A. Bateman
D. M. Stephens
G. W. Moule W. J. Patton
W. L. Wardrop
J. P. C. McMath
T. E. Weber T. E. Storey
Stewart Barkwell
R. W. McQuade H. L. Dahl
C. V. Antenbring
R. T. Harland J. L. Charles
C. S. Landon,
P.O. Box 541,
Winnipeg, Man.

A. B. Yates.
C. E. White
M. C. Sutherland-Brown
J. L. Motherwell
Capt. S. Thomson

H.Q., North West
Highway System,
Whitehorse, Y.T.

Ontário Division

Chairman, A. E. Berry
Vice-Chair., G. R. Henderson
Treasurer, G. R. Turner
Secretary. G. H. Rogers
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OBITUARIES
The sympathy of the Institute is extended to the relatives

of those whose passing is recorded here.

Henry Waldron McLeod, m.e.i.c, who
retired from the Canadian Pacific Rail-

way in 1950 as principal assistant engi-

neer for the prairie and pacific regions,

died in Vancouver in 1955. He had been
living there since the beginning of his

retirement.

An eastern Canadian, from St. John,

N.B., bom on January 17, 1884, he re-

ceived his education at St. John high
schools and the University of New Bruns-
wick. There he obtained a civil engi-

neering degree. With the Intercolonial

Railway, Moncton, and the Pennsylvania
Railway, Columbus, Ohio for a total of

three years' experience, he joined the

Canadian Pacific Railway in 1906, be-
ginning a career that was to last for

forty-four years. During this time Mr.
McLeod carried out his work in Calgary,
Medicine Hat, Alta., Vancouver and
Winnipeg. In 1929 he was principal rail-

way assistant engineer at Winnipeg.
He was a life member of the Ameri-

can Railway Engineering Association and
was one of the charter members of the
Association of Professional Engineers of
Manitoba. Active in the affairs of the
Institute, he served as chairman of the
Winnipzg Branch in 1948.

Mr. McLeod joined the Institute in

1913 as an Associate Member. He was
transferred to Member in 1940, and
granted Life Membership in 1949.

Angus McGugan, m.e.i.c, member of the

three-man Canadian Maritime Commis-
sion died suddenly, in Ottawa, on July 7,

1956.

Mr. McGugan carne to this country
from his native Glasgow, where he was
born on January 28, 1900. He attended
secondary schools in that city and stud-
ied engineering at the Royai Technical
Colleg?, Glasgow, from which he grad-
uaed in mechanical engineering in 1921.

Serving a five-year apprenticeship
while also attending the Royai Technical

College classes, he gained experience in

mechanical engineering with two of his

country's shipbuilding concerns, Fairfield

Shipbuilding and Engineering Company
Limited and the firm of Parsons and
Brown-Curtis, and remained with the

latter a year after earning his qualifica-

tions in 1921.

Transferring his services to Canada he
was from 1923 to 1926 marine engineer

officer with Canadian Pacific Steamships

Limited. In 1926 he became associated

with the firm of Williams 1 and Wilson
Limited, engineers and manufacturers,

Montreal, where, from 1926 until the be-

ginning of World War II he was en-

gaged in design and sales engineering.

With the Department of Munitions and
Supply at the beginning of the war, in

1940, he served as chief technical officer

with the Inspection Board of the United
Kingdom and Canada and in 1941 he
became director of the naval shipbuild-

ing branch of the Department. In April

1944, on the forrnation of the Canadian
Shipbuilding and Ship Repairing Associ-

ation, Ottawa, he became its first man-
ager.

His appopintment as member of the

three-man Canadian Maritime Commis-
sion was made in 1948.

Mr. McGugan joined the Institute as

an Associate Member in 1938, and was
transferred to Member in 1940.

W. R. Manock, m.e.i.c, who retired

from the presidency of Horton Steel

Works Limited in 1951, died in Chicago,

111, on May 3, 1956.

From Farmer City, Illinois, he was
born on August 25, 1886, educated at

the University of Illinois and graduated
with a B.Sc. in civil engineering in 1910.

Two years later he became associated

with Chicago Bridge and Iron Company
in Chicago, transferring to the Canadian
subsidiary, Horton Steel Works, in 1924
as manager of operations. In 1926 he

was made secretary-treasurer of the com-

pany and in 1936 became vice-president

and managing director. He was ap-

pointed president of Horton Steel Works

Limited in June 1945.

A past vice-president of the Institute

for the province of Ontário, in 1946, he

also served as councillor for the Niagara

Península Branch from 1938 until 1942.

Mr. Manock joined the Institute as an

Associate Member in 1927, and trans-

ferred to Member in 1940.

W. Arthur Wood, m.e.i.c, chief engi-

neer and works manager with the Har-

rington Tool and Die Company Limited,

Lachine, Que., died suddenly in Vic-

toria, B.C., on July 22, 1956.

Born there on September 18, 1910, he

had his schooling at the Victoria High

School and studied for a B.A.Sc, degree

at the University of British Columbia.

Graduating in 1932 he found work short-

ly after with the Department of Na-

tional Defence at Esquimalt, B.C., as a

civilian draughtsman. In 1937 he joined

the Vancouver firm of Pumps and Power

Limited as draughtsman. Three years

later he transferred his services to De-

fence Industries Limited as mechanical

draughtsman in the layout of processing

equipment for a short period, and in 1941

began his association with the Harring-

ton Tool and Die Company Limited,

Lachine, Que. Named engineer in charge

of the design and draughting office, that

year, he was in 1946 named works man-

ager.

Mr. Wood joined the Institute in 1941.

Guy Joseph Desbiens, s.e.i.c, of Three

Rivers, Que., died in an accident on

May 27, 1955.

Born and educated in Three Rivers,

he attended the Academy de La Salle

and was among the graduates of the

Ecole Polytechnique, class of 1955, in

mining geology.

Mr. Desbiens had been employed with

the Malartic Gold Field Mine, and was
at Lac Matchi-Manitou at the time of

the accident.

He joined the Institute as a student

in 1950.

H. W. McLeod, m.e.i.c. W. R. Manock, m.e.i.c. G. J. Desbiens, s.e.i.c.
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News of the Personal Activities

of Members of the Institute.

Professor G. Ross Lord, m.e.i.c, has
been appointed head of the department
of mechanical engineering at the Uni-

versity of Toronto.

Professor Lord was bom in Peterbor-

ough, Ont., and was educated at the

University of Toronto, where he obtained

his B.A.Sc, degree in 1929, and at the

Massachusetts Institute of Technology.
He studied in Berlin as Freeman Fellow
of the American Society of Mechanical
Engineers, and also at Munich and Karl-

sruhe. He obtained his Ph.D. from the
University of Toronto in 1939.

A Member of the Association of Prof-

essional Engineers of Ontário since 1937,

Dr. Lord was its president in 1946. He
is also a member of the American So-

ciety of Mechanical Engineers, and was
chairman of the Ontário Section last year.

His other affiliations include the Ameri-
can Waterworks Association and he has
been on the North York Planning Board
since 1952.

Dr. Lord is a member of the Senate
of the University of Toronto. He has
served as consultant to the Ontário De-
partment of Planning and Development
on Flood Control since 1945, and to the
Ontário Hydro Commission since 1937.

N. R. Crump, m.e.i.c, president of the
Canadian Pacific Railway Company,
Montreal, has been named "Internation-
al Management Man of the Year", by the
National Management Association.

Mr. Crump had his preliminary edu-
cation in British Columbia and spent

N. R. Crump, m.e.i.c.

his very early years as a machinist ap-

prentice with the C.P.R. in that prov-

ince. Later, he worked at Winnipeg's

Weston railway shops, began night uni-

versity courses and from there went on
to Purdue University, Indiana. In 1929

he returned to the C.P.R. in Winnipeg
with B.Sc. and M.E. degrees.

During the next nine years he held

various positions in Saskatchewan and
Alberta, and in 1939 was moved to Win-
nipeg to become chief mechanical

draughtsman for western lines. The fol-

lowing year brought him the appointment
of assistant superintendent of motive
power for western Canada.

Named assistant to the vice-president

in Montreal in 1942, he was transferred

to Toronto to carry out the responsibility

of general manager for Ontário in 1943.

Within a few months he took office as

manager of the eastern lines.

Elected vice-president five years later,

he held this position until 1955 when he
became C.P.R. head.

Commodore (E) A.C.M. Davy, R.C.N.,
m.e.i.c. has retired from an active naval

career after thirty-nine years' service. He
will undertake an appointment with Co-
lumbia Engineering Company of Van-
couver.

Originally from Montreal, Commodore
Davy attended naval college at Halifax

and then went on to England for train-

ing at the Royai Navy Engineering Col-

lege at Devonport, England, in 1923.

Holding numerous appointments at

Commodore (E) A.C.M. Davy, R.C.N.,

M.E.I.C.

naval stations across the dominion, at

Halifax, Esquimalt, Vancouver and King-

ston, through the years he has also served

as director of naval engineering with the

Department of National Defence, Otta-

wa, in the early thirties, and, during

World War II, held the responsibilities

of wartime director of shipbuilding for

the R.C.N.

In 1946, then a captain, he was among
those honoured with the award of the

O.B.E.

Commodore Davy was appointed dep-

uty chief of naval technical services and
engineer in chief at naval headquarters,

Ottawa, in 1949.

Lieutenant Colonel H. H. Minshall,

m.e.i.c, for many years associated with

Dominion Bridge Company and latterly

erection manager in Vancouver, has

formed the company of H. H. Minshall

and Associates Limited, in that city. As
president, he will offer services in the

construction field, based on over thirty

years of construction and engineering

experience.

Lieut. Col. Minshall joined the staff

of Dominion Bridge Company's Pacific

Division in 1929 and with the exception

of leave of absence for the duration of

World War II, he has had twenty-seven
years' service with the organization. Start-

ing in the production and erection de-
partment, he has been instrumental in

the erection of ali major bridge projects

carried out in British Columbia by his

company since he joined it. On the Pat-

tullo and Lion's Gate bridge, he was re-

Lieut. Col. H. H. Minshall, m.e.i.c.
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FOR THE ST. LAWRENCE POWER PROJECT

Largest Hydraulic Gate

Order Ever Placed

in Canada

Tllustrated at left is a scale drawing

of one of 48 head gates for the

Canadian section of the Barnhart

Island Power House — a part of the

St. Lawrence power project.

These gates comprise the largest

order of the kind ever placed in

Canada and are now being fabricated

for Ontário Hydro. With bedded parts

and hoists, they are designed by
Dominion Bridge for 17 ft. wide by
37 ft. high openings. Each will with-

stand a pressure of 3,000,000 lbs. with

93 ft. head at sill.

By its association with most of the

large power projects built in Canada,

Dominion Bridge has accumulated a

wealth of experience, making it a lead-

ing authority in this specialized field.

Plants at: MONTREAL, OTTAWA, TORONTO,WINNIPEG
CALGARY, VANCOUVER. Assoe. Company Plants at
AMHERST, N.S.: Robb Engineering Wks., Ltd. QUEBEC
Eastern Canada Steel & Iron Wks., Ltd. SAULT STE. MARIE
Sault Structural Steel Co. Ltd. WINNIPEG: Manitoba Bridge
& Eng. Wks. Ltd. CALGARY: Riverside Iron & Eng.
Wks., Ltd. EDMONTON: Standard Iron & Eng. Wks., Ltd.

DIVISIONS:

Structural • Platework Mechanical • Boiler • Warehouse.

Welded scroll case Penstock lining 60-ton headworks gantry crane

DOMINION BRIDGE COMPANY LIMITED
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• PERSONALS

sident engineer throughout the entire

construction period. Vancouver's most
recent Granville Street Bridge was built

during his office as manager of the

erection department.

Embarking on his construction career

after his graduating from the University

of Toronto, he was associated with the

Northern Construction Company and J.

W. Stewart Limited, Vancouver, in 1924,

and with the Sydney Junkins Company
of Vancouver and Winnipeg.

Dr. Thomas H. Hogg, m.e.i.c., interna-

tionally known consulting engineer and
past president of the Institute, has been
elected a director of the Brazilian Trac-
tion, Light and Power Company Limited.

Dr. Hogg was chairman of the On-
tário Hydro-Electric Power Commission
from 1937 to 1947 and is a director of a
number of Canadian companies, includ-
ing Sheritt Gordon Mines Limited, Cana-
dian General Investments Limited, Char-
tered Trust Company, British Newfound-
land Corporation Limited and Phillips

Electric Company Limited.
Dr. Hogg was president of the Insti-

tute in 1940.

Lewis J. B. Forbes, m.e.i.c, president of
Pilkington Bros. (Can. ) Limited, of To-
ronto, has been elected to the Board of
Directors of Canadian Vickers Limited.

Mr. Forbes is president of several Ca-
nadian firms and of the Association of
British Manufacturers and Agencies. He
was also elected a vice-president of Ca-
nadian Vickers Limited.

Professor Raymond Boucher, m.e.i.c. A
major appointment at the Ecole Poly-
technique, engineering school affiliated

with the University of Montreal is that
of Professor Raymond Boucher, head of
the hydraulics section of the department
of civil engineering who has been named
chairman of the department of civil

engineering.

Professor Boucher holds a master's de-
gree in civil engineering from the Massa-

chusetts Institute of Technology as well

as an initial degree obtained at the Ecole
Polytechnique and has been full profes-

sor of hydraulics and head of the sec-

tion at Ecole Polytechnique since 1944.

In 1949 Professor Boucher entered priv-

ate practice in partnership under the

name Boucher, Cartier, and Leclere, con-

sulting hydraulic engineers.

E. R. Jacobsen, m.e.i.c, was recently

appointed president of Cia. Meridional

de Mineração, the U.S. Steel Corpora-

tion mining subsidiary in Brazil. He will

continue to act as president of Brazaço

S/A., the commercial subsidiary of the

U.S. Steel Export Company. This year

Mr. Jacobson is also president of the

American Chamber of Commerce in Sao

Paulo.

I. R. Tait, m.e.i.c. consulting engineer,

Canadian Industries Limited, was hon-
oured this summer at the graduation cer-

emonies of Sir George Williams Col-

lege, Montreal. He was presented with
an honorary membership in the first

graduating class of Sir George Williams,

in honour of the active role he has played
in the progress of the college. A gov-

ernor, he is also chairman of the build-

ing committee and has been involved

in the construction of the new college

building in Montreal.

V. E. Vaughan, m.e.i.c The award of

the 1956 Franki Fellowship for graduate
research in soil mechanics by the Franki
Compressed Pile Company of Canada
Limited has been made to V. E. Vau-
ghan of the instructional staff of the De-
partment of Civil Engineering, Nova
Scotia Technical College, Halifax.

A native of Halifax and graduate of

the above named college, Mr. Vaughan
has been a member of the staff since

1946. He has completed graduate studies

in soil mechanics at the University of

Maryland and is working for a master's
degree. The subject of his research under
the Franki Fellowship, which is designed
to stimulate and encourage the develop-
ment of soil research by engineering

Professor R. Boucher, m.e.i.c.

graduates, will be the "Study of the

Relationship Between Energy per Blow
and Compaction of Sands."

T. C. Macnabb, m.e.i.c Chairman of

the Nipissing and Upper Ottawa Branch
of the Institute this year is T. C. Mac-
nabb of North Bay, Ont, assistant dis-

trict engineer with the Canadian Pacific

Railway.

A native of Manitoba, Mr. Macnabb

E. Vaughan, m.e.i.c

T. C. Macnabb, m.e.i.c.

had his schooling in Winnipeg schools,

Earl Gray's School and United College,

and then went on to engineering studies

at the University of Manitoba. He grad-

uated with a bachelor of Science degree

in civil engineering, class of 1940. Many
years with the railway following high

school and in his undergraduate years,

Mr. Macnabb saw service across the four

western provinces. On graduation he was
permanently employed in Toronto, but

spsnt brief periods in Montreal and Lon-
don, Ont. In 1944 he received the ap-

pointment of assistant special engineer

in Montreal, and two years later was
named special engineer in Toronto. He
received his present appointment in

1952.

Mr. Macnabb served on the executive

of the Nipissing and Upper Ottawa
Branch in 1954 and 1955.

He is a member of the Corporation

of Professional Engineers of Quebec.

Arthur C. Abbott, m.e.i.c, was recently

elected president of the Canadian Elec-

trical Association for the 1956-57 session.

Vice-president in charge of distribution

with the Shawinigan Water and Power
Company in Montreal, Mr. Abbott has

been for many years associated with the

organization. He graduated from McGill
University in mechanical and electrical

engineering in 1925 and 1926 and was
then placed on Shawinigan*s staff as a

student apprentice. In 1928 he was
named assistant superintendent of the

Beauharnois Electric Company, Ltd.,

Valleyfield, Que. The following year he
was superintendent of the company.

Appointed distribution engineer for

Shawinigan Water and Power Company's
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There's been a

Revolution in Rubber

Can POLYSAR Add New
Values to Your Products?

Yes, Polysar certainly can, because

*there's been a revolution in rubber !

Now...with Polysar chemical rubbers

and the help of PoIymer's research

chemists . . . you can have the material

that will give your products a strong

competitive advantage.

Whether rubber now enters into

your products or not , it will pay you

to investigate the possibilities of

Polysar. You'11 find— as have raanu-

facturers in 40 countries—that Polysar

can provide new product qualities and

production economies.

Polymer Corporation Limited—
makers of Polysar rubbers—has the

largest industrial research and

development division in Canada. Why
not make full use of these facilities

and learn how Polysar can add new

values to your products?

Write to our Sales and Technical

Service Division, Sarnia, Canada.

Here's why POLYSAR Rubber
Is Used In Floor THing

Polysar SS-250 and Krylene NS— special purpose polymers

—

have made possible the rubber tiling illustrated— richer

in colour, longer wearing, and more resilient underfoot.

Manufacturers specify the combination of Polysar SS-250 and

Krylene NS because it is reliably uniform . . . has a lighter

white colour for easier, more accurate colour

control ... is non-staining and

non-discolouring . . . and possesses good

processing characteristics.

Polysar rubbers have improved floor

tiling— they can improve your

products, too.

POLYSAR POLYMER CORPORATION LIMITED
Sam ia • Canada

Distributors in 28 Countries Around the World
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newly fonned commercial and distribu-

tion department in 1930, he has since

that time held various appointments in-

cluding tliose of electrical engineer, com-

mercial and distribution department, and
during the war acted as priorities officer

for the company in its dealings with the

department of munitions and supply. In

1945, returning to the commercial and
distribution department he was respons-

ible for general supervision over opera-

tion and engineering. He was named as-

sistant manager of the department in

1947. He became manager three years

later, and in 1952 received by his pres-

ent appointment.

Mr. Abbott also holds membership in

the Corporation of Professional Engin-

eers of Quebec and the American Insti-

tute of Electrical Engineers.

Lillian Gilbreth, hon., m.e.i.c, was
among seventeen women recently pre-

sented with a "Women of Achievement"
award by the American Federation of

Soroptimist Clubs.

Dr. Gilbreth was one of six eminent
engineers on whom honorary member-
ship in the Institute was conferred in

December 1949. Two years ago she was
presented with the George Washington
Award for her "oustanding contribution

to engineering and management, and for

unselfish devotion to problems of the

handicapped". A top engineering honour,

presented for the first time to a woman,
the award was made by the Western
Society of Engineers and the American

Societies of Electrical Mining, Civil and
Mechanical Engineers.

Among her many accomplishments, as

author, lecturer and engineer, Dr. Gil-

breth has been president of the consult-

ing engineering firm of Gilbreth Inc.,

Montclair, N.J. With her husband she

pioneered the field of efficiency engi-

neering and management and the prin-

cipies and techniques of motion study.

Steve Dembicki, m.e.i.c, has been ap-

pointed director of engineering for the

management consulting firm of Alliance

Management Associates Limited with

head offices in Montreal.

Mr. Dembicki is a graduate of the

University of Alberta and holds a Mas-
ter of Engineering degree from McGill

University.

With the Verdun plant of Defence

Industries Limited on various engineer-

ing projects during the war years, he
was later associated with Dominion Elec-

trohome Industries, Kitchener, Ont., as

an industrial engineer. In 1951 he was
associated with the head office indus-

trial engineering group of Canadian In-

Steve Dembicki, m.e.i.c.

dustries Limited and in the latter posi-

tion he travelled between C.I.L's various

plants on industrial engineering assign-

ments. For the past two years Mr. Dem-
bicki has been employed with the Drum-
mondville plant of Canadian Celanese

Limited where he organized, trained and
managed an industrial engineering de-

partment.

Mr. Dembicki served on the executive

committee of the Kitchener Branch

of the E.I.C. in 1950 and has been

CINCH ANCHORS
STRONGER THAN THE BOLT

A TEST MADE ON WELLAND CANAL PROJECT

Two-inch steel bolt anchored in concrete with "CINCH" Expansion Anchors—
Bolt hroke at seventy tons — Anchor did not pull out.

We are proud to have supplied many CINCH expansion anchors, small and large for

important fastening work on the WELLAND CANAL, the First stage of the St.

Lawrence Deep Waterways System.

Although this is over thirty years ago, these anchors are still performing satisfactorily.

CINCH expansion anchors can justifiably be called "Stronger Than The Bolt".

JOBBERS STOCKS ACROSS CANADA

Manufactured So/e/y By

CANADIAN CINCH ANCHORING SYSTEMS LIMITED
Data book on request 2095 Madison Ave., Montreal
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Up to now (1956)

over 11 million HP

in KMW Turbines and

more than 4 million HP

in KAPLAN units

Sold in Canada by

A. JOHNSON & CO. (CANADA) LTD.
1428 Shell Tower Bldg., Montreal, Que.

Bòlforsen, Sweden
2x51110 HP 102 feet

Harrsele, Sweden
3x88070 HP 173 feet

Bearspaw, Canada
20750 HP 48 feet

Ramsele, Sweden
3x68830 HP 243 feet-

Ligga, Sweden
2^105050 HP 133 feet

Irafoss-Kistufoss, Iceland
2x22000 HP 121 feet

San Esteban, Spain
4x90700 HP 338 feet

Kilforsen, Sweden
3x112730 HP 312 feet

Aswan, Egypt
5x65000 HP 89 feet

Harspránget, Sweden
133400 Hf» 345 feet

Cathaleen's Folis, Ireland
Ík 31700 HP 93 feet

Serra do Cubatao, Brazil

(Kunners)840C0 HP 2199 feet

Hòlleforsen, Sweden
3x57500'HP 89 feet

Hjálta, Sweden
2 x 81400 HP 283 feet

Jârpstrómmen, Sweden
2x49000 HP 200 feet

Chute de 1'Aigle, France
2x70000 HP 263 feet

Hojum, Sweden
63900 HP 102 feet

Harjavalto, Finland
2x47200 HP 91 feet

Stadsforsen, Sweden
2*47700 HP 89 feet

Lónghog, Sweden
2x34400 HP 44 feet

Rouhiala, Finland
4x33000 HP 58 feet

Kràngede, Sweden
2x47400 HP 190 feet

Marèges, France
4x46200 HP 246 feet

Navia, Spain
2x20400 HP 238 feet

Rio Cinqueta, Spain
2x30000 HP 1134 feet

Waitaki, New Zealand
2x23000 HP 70 feet

Imatra, Finland
3x27000 HP 79 feet

Lilla Edet, Sweden
10000 HP 21 feet

Rio Cinca, Spain
2x20500 HP 1477 feet

Vemork, Norway
5x14500 HP 912 feet

Untra, Sweden
4x10500 HP 41 feet

Âlvkarleby, Sweden
3x13000 HP 51 feet^

Trollhottan, Sweden
2x12500 HP 102 feet

1900 02 04 06 08 1910 13 14 16 18 1920 22 24 26 28 1930 82 34 86 38 1940 42 44 46 48 1960 62 54 66 58 1960
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active on the membership committee of

the Corporation of Professional Engineers

of Quebec.

Colonel R. J. Carson, m.e.i.c, formerly

command engineer at Western Com-
mand headquarters in Edmonton, with

the rank of Lt. Col., has been promoted

to the rank of Colonel, with the

R.C.S.M.E., Camp Chilliwack, B.C.

Col. Carson has previously served as

command engineer officer with Eastern

Command in Halifax, and as G.S.O.l to

the chief engineer of the Canadian
Army.

W. D. Pippy, m.e.i.c, 1955 secretary-

treasurer of the HaUfax Branch of the

Institute has accepted a position with
the Shawinigan Water and Power Com-
pany at Trois Rivieres, Que. His duties

commenced August 1.

With the Nova Scotia Light and Pow-
er Company Limited at Halifax recently,

Mr. Pippy has also held the position of

superintendent of the Edison Electric

Light and Power Company Limited, at

Springhill, N.S. in 1953. Much earlier

in his career, in 1943, he was on the

staff of the Nova Scotia Light and Power
Company Limited. He graduated from
the Nova Scotia Technical College with

a B.Eng. in electrical engineering, class

of 1937.

Dr. Bernard Ulrich, m.e.i.c, formerly

general manager of the St. Lawrence
Cement Company, both at Quebec and
Villeneuve, Que., has been named ex-

ecutive vice-president of the company
at Clarkson, Ont.

Dr. Ulrich followed his engineering

studies at the Swiss Federal Institute of

Technology, in Zurich, Switzerland. He
is a 1942 graduate.

B. R. Lewis, m.e.i.c, formerly assistant

superintendent of production engineering

with Ford Motor Company of Canada
Limited in Windsor, Ont., has accepted

a position with Canadian Westinghouse

Company Limited, Hamilton, Ont. His

duties will be those of director of manu-
facturing and equipment engineering,

with the headquarters manufacturing

staff.

Mr. Lewis is a 1947 graduate of the

University of Saskatchewan. He studied

engineering physics.

J. H. Mclntosh, m.e.i.c, known at one

time in engineering circles in Canada

as a student of the University of Toronto,

and in British Columbia as an engineer

with the British Columbia Cement Com-
pany Limited during the early thirties,

now holds an executive status with two

African cement companies. He is man-

aging director of the Salisbury Portland

Cement Company Limited, Salisbury,

Southern Rhodesia, and director and

consultant of Whites Southern African

Portland Cement Company Limited, Jo-

hannesburg.

Serving with the 5th (B.C.) Coast

Regiment R.C.A., during the war, as a

major, he became associated with Port-

land Cement Manufacturers Limited in

England on demobilization, in 1945.

Two years later he was works director

in Johannesburg, S.A., with Whites

(SA.) Pordand Cement Company Lim-

ited.

PILES

NORTHERN

WOOD

PRESERVERS

LIMITED

POLES

POSTS

TIMBERS

DECKING

D ETA ILL ED

FRAMING

PORT 159 BAY STREET PRINCE

ARTHUR TORONTO ALBERT

In 1951 he held the position of di-

rector with the organization.

John C. Hamilton, m.e.i.c, works man-
ager for Canadian Resins and Chemicals
Limited, at Shawinigan Falis and Ste.

Therese, Que., since 1955, has been
named vice-president-manufacturing.

Mr. Hamilton joined the company in

1943 shortly after graduating from
Queen's University. He served as produc-

tion supervisor and general superinten-

dent of plants before undertaking his

more recent appointments.

A. Sandilands, m.e.i.c, western regional

manager of Phillips Electrical Company
Limited in Winnipeg for the past three

years has recently been named sales

manager with the firm's head office in

Broekville, Ont.

A graduate of the University of Mani-

toba, Mr. Sandilands was for a number of

years associated with Automatic Electric

(Can.) Limited as branch manager in

Edmonton and Winnipeg. Earlier in his

career he was on the staff of Canadian

Telephones and Supplies Limited and the

Power and Mines Supply Company, Re-

gina and Edmonton. In 1940 he was as-

sistant secretary of the Industrial Devel-

opment Board of Manitoba.

R. W. Johnson, m.e.i.c, is in Jamaica,

where he is with Sprostons (Canada)

Limited as construction manager.

Earlier in his career associated with

the Aluminum Company of Canada, he

was known at Arvida, Que., and also at

MacKenzie, British Guiana, S.A., as man-
ager of the Demerara Bauxite Company
Limited.

F. A. Davis, m.e.i.c, has accepted an

apppointment as manager for the Toronto

Participants in the

St. Lawrence Seaway Project

LALONDE & VALOIS
Professional Consulting Engineers

Canado Cement Building, Montreal, Que.

Plans, Specifications and Supervision of

Public Works:

Municipal
Engineering:

Buildings:

Highways—Bridges—Tunnels—Viaducts.

Filtration plants—Water supply & distribution

Sewerage.

Foundations—Structures.

SPECIAL STRUCTURES • UNDERPINNING • SOIL MECHANICS
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FOR THE

SEAWAY POWER DEVELOPMENT

ENGLISH ELECTRIC WILL SUPPLY:

One of the sixteen 33 ft. diameter speed
rings for the St. Lawrence turbines on the

table of a 42 ft. boring mill. This mill is an
essential tool in the production of equipment
of these dimensions and is the largest mill in

Canada. It is located in the Inglis-English

Electric works at Scarborough, Ontário.

-fc ALL OF THE SIXTEEN 75,000 HP TURBINES

These fixed blade propeller units will provide the total 1,200,000

HP that is Canada's share of the power output from this international

project. They are being built in the John Inglis plant in Toronto and the

Inglis-English Electric plant at Scarborough, Ontário.

"jlf THE MAIN CONTROL ROOM EQUIPMENT

The nerve centre of the whole station that controls ali the functions

of normal operations. English Electric relays are used throughout the

station to protect against and warn of any abnormal operating

conditions that may develop. AN the control boards are being built

in the English Electric plant in St. Catharines.

'ENGLISH ELECTRIC
Offices in Vancouver, Edmonton, Calgary, Winnipeg, Toronto, Ottawa, Montreal and Halifax

PA5653 English Electric Company of Canada, Limited, St. Catharines, Ontário

THE ENGINEERING JOURNAL—SEPTEMBER, 1956 1211 (51)



wELD
for th

e

ED
SIEAWAY

By «John Inglis

...WITH L.A.'S ATOM ARC ELECTRODES
Important heavy equipment, like

this for the St. Lawrence Seaway
Power Project, must meet the

highest engineering and construc-

tion standards. Sixteen complete

English Electric turbines, each in-

cluding these large speed rings,

discharge rings and draft tube

cones now under construction by

the John Inglis Co., Toronto, are

being welded with L.A/s Atom
Are 7016 electrodes.

Like other heavy industrial fab-

ricators who insist on the best,

John Inglis chose L.A.'s Atom Are
electrodes for this Seaway equip-

ment, because of their essential

advantages of highest physical

properties, X-ray quality weld

metal and high deposition rates.

Atom Are electrodes also largely

eliminate the necessity for pre-

heating before welding such heavy

steel sections.

L.A.'s Atom Are electrodes are

now in wide use ali over Canada
for structural and fabricated equip-

ment welding operations. Make
Atom Are your íirst choice too!

They are immediately available

from any L.A. Branch, Warehouse
or Dealer.

• PERSONALS

office of Catalytic Construction of Can-
ada Limited. The firm has its offices at

Sarnia, Toronto, and Montreal.

F. A. Davis, m.e.i.c.

Experienced in the petroleum field,

Mr. Davis was with the British American
Oil Company for a number of years at

Montreal and Toronto and in 1946 rose

to the position of chief process engineer,

Toronto. He worked in that capacity for

some time.

A Queen's University graduate of

1940, Mr. Davis joined the firm that

year.

John C. V. Bishop, m.e.i.c, formerly of

the North Shore and Labrador Railway
Company, Que., where he filled the posi-

tion of assistant chief engineer, has joined

the firm of Racey, MacCallum and As-

sociates Limited, in Montreal.

Mr. Bishop is a graduate of the Royai

Military College, Kingston class of 1939.

Dennis P. Herring, m.e.i.c, is the re-

cent choice of the City of Belleville for

the newly created post of city manager.

With the Polymer Corporation at Sar-

nia, Ont. for a number of years, he held

the position of sénior project engineer.

Then, in 1954, he went into private con-

D. P. Herring, m.e.i.c.
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Ccmadian LIQUID AIR Co mpany
LIMITED

BRANCHES, PLANTS, DEPOTS AND DEALERS — C O AST TO COAST
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Proved on the Seaway!

MADE IN CANADA TO AAEET

CANADIAN CONDITIONS

u
If you can move it over land,

KING can build the trailer

to do your job!"

This 100-ton King housemover proves again the ability of King
to meet the requirements of the job. Designed in conjunction
with Ontário Hydro and built in our Woodstock plant, the trailer
is now transporting the homes of Morrisburg to their new sites
almost two miles away.
King engineers and King workmen are Canada's foremost
trailer specialists. Consult them when you have an overland
hauling problem. There's no obligation of course!

SPECIFICATIONS: The King Housemover is 57' 7" long; 24' wide,

has detachable 9' 5" gooseneck. Paijload capacity 100 tons. Runs on
16, 10.00x15 tires. Designed on three-point suspension principie to

assure rigidity of the load! Rear hridge is demountahle for highway
transport. Will soon be moving two houses per day!

KING
SEMITRAILERS, UTILITY BODIES AND EQUIPMENT

Tell us what you want to haul

}M TRUCK ENGINEERING LIMITED

TORONTO WOODSTOCK MONTREAL
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UNITED WATERWAYS

CONSTRUCTORS LTD.

A joint venture of

the following Companies

Angus Robertson Limited

Foundation Co. of Canada Ltd.

H. J. O Connell Limited

Pentagon Construction Co. Ltd.,

GENERAL CONTRACTORS

Contractors on the Upper Beauharnois Lock

and Approaches, Soulanges Section, The St.

Lawrence Seaway—the largest single contract

awarded by The St. Lawrence Seaway

Authority.

United Waterways Constructors Ltd.

5035 Western Ave., Montreal

ELWOOD 1112

• PERSONALS

sulting engineering practice, Hamilton,

Ont.

Mr. Herring was formerly chairman

of the Sarnia Hydro-Electric Commission
and president of District 8, Ontário Mu-
nicipal Electric Association.

He is a graduate of the University of

Saskatchewan, class of 1942.

J. G. Dickinson, m.e.i.c. A recent ap-

pointment on the staff of the Northern

1

J. G. Dickinson, m.e.i.c.

Electric Company Limited is that of J.

G. Dickinson who has been named assis-

ant marketing manager with the general

department of the company's sales div-

ision.

Witíi the Northern Electric Company
Limited ali his graduate career, he joined

the firm in Montreal in 1946 on grad-

uation from the University of Manitoba.
At first working as wire and cable sales

specialist, later in 1950 he went to the

mid-western district as wire and cable

overhead and underground and power
apparatus sales specialist. In 1951 he be-

came power apparatus sales manager
in that district and was in 1952 granted

leave of absence to attend the Harvard
Graduate School of Business Administra-

tion. He obtained an M.B.A. degree in

1954. In the same year he was named
manager of marketing research.

D. F. Rhodes, Affiliate e.i.c, after five

years in Montreal as chief research chem-
ist with the lubricating oil and grease

plant of Canadian Oil Companies, Lim-
ited, has moved to Sarnia, Ont., where

he is assistant to the company's manager
of manufacturing.

Mr. Rhodes has been associated with

Canadian Oil Companies, Limited for

twenty years, since leaving McMaster
University, a graduate in mathematics

and physics.

Lester W. Ziegler, m.e.i.c, has taken a

position as staff specialist in the plant

engineering department. Chrysler Cor-

poration of Canada, at Windsor, Ont.

Mr. Ziegler was formerly with the

Ebersol Farm Equipment Company, Mil-
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Gardner-Denver makes air do more at less cost

A Gardner-Denver portable compressor and Air Trac® drill making the first blast holes in the drained St. Lawrence River bottom.

FIRST BLAST ON THE ST. LAWRENCE SEAWAY

. . . another example of GARDNER-DENVER experiente

At last— after 40 years of planning
and debating— the huge interna-

tional St. Lawrence River Seaway
project was approved. At last the

St. Lawrence could become a safe

channel for big seagoing freighters.

And, as usual, Gardner-Denver

equipment was on location among
the first to start the job.

Gardner-Denver has a way of be-

ing first on big, important projects.

In many industries Gardner-Denver
equipment is setting the pace by
introducing new and better ways of

doing things. For Gardner-Denver
engineering gets its start in the field

— in the actual problems which men
must solve with machines that work
faster, more efficiently, more eco-
nomically. Make use of Gardner-
Denver^ 96 years of experience

—

call Gardner-Denver first. Gardner-
Denver Company (Canada) Ltd.

GARDNER-DENVER COMPANY (CANADA), LTD.
THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY

14 Curity Avenue, Toronto 16, Ontário
,

Factory: Brantford, Ontário • Branch Offices: Moncton, N.B. • Montreal, Que.
Kirkland Lake, Ont. • Winnipeg, Man. • Edmonton, Alta. • Nelson, B.C. • Vancouver, B.C.
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Turbine Bushings

ST. LAWRENCE SEAWAY
POWER PROJECT

Perfectly Cast by

Manganese Bronze and Leaded Bronze
Bushings made for The John Inglis Co.
Limited, Toronto, a subsidiary of

English Electric Company of Canada
Limited.

ROTO-CAST centrifugal castings

are free from porosity, gas in-

clusions and shrinkage cracks—

have a dense, fine-grain struc-

ture. Ask about the many

bronze alloys we can cast cen-

trifugally and supply semi-fin-

ished or machined to close tol-

erances.

THE

CANADA METAL
COMPANY LIMITED

721 Eastern Avenue, Toronto 8 GL. 4684

MONTREAL, WINNIPEG, CALGARY, VANCOUVER

• PERSONALS

verton, Ont., as general manager and in

charge of engineering.

He obtained a B.Sc. degree in mech-
anical engineering from the Tri-State

College, in 1941.

A. I. Wotherspoon, m.e.i.c, a Glasgow
University graduate, class of 1949, is

structural engineer with Durnford, Bol-

ton, Chadwick and Ellwood, consultant

architects, in Montreal.

Mr. Wotherspoon has been known in

Canada in connection with his work with

Dominion Bridge Company Limited in

Montreal, and the Sault Structural Steel

Company Limited, Sault Ste. Marie,

Ont.

J. A. Hansford, m.e.i.c, who was for-

merly with the Hydro Electric Power
Commission of Ontário has received an

appointment with the Bell Telephone

Company in the Mid-Canada Defence
Line at Fort McMurray, Alberta. His

work is that of supervisory engineer.

Leslie Keith, m.e.i.c, is with Blakeburn

Constructon Limited, at Terrace, B.C.

Mr. Keith was at one time associated

with the Civil Aviation branch of the

Dspartment of Transport in Vancouver.

He also served the Department in Ed-
monton and Whitehorse.

R. C. Bezanson, m.e.i.c, has accepted

a position with Montreal Engineering

Company Limited.

A graduate of Dalhousie University

and the Nova Scotia Technical College,

class of 1951, Mr. Bezanson was at an
earlier date associated with the Domin-
ion Steel and Coal Corporation in Syd-

ney, N.S., in connection with The Sea-

bord Power Plant.

A. F. Gregory, m.e.i.c, a 1950 gradu-

ate from the University of Toronto in geo-

logical and chemical engineering has

taken up work with the Sherritt Gordon
Mines Limited, at Lynn Lake, Man.

Last year Mr. Gregory worked as a

geologist in the exploration division of

the Eldorado Mining and Refining Limi-

ted, at Eldorado, Sask.

G. R. Pritchard, m.e.i.c, has been ap-

pointed manager of the refrigeration and
air conditioning division of John Inglis

Company Lmited.

Mr. Pritchard joined the John Inglis

Company Limited in 1947 and was until

recently manager of the boiler and pres-

sure vessel department. He had previ-

ously been associated witii Canadian Al-

lis-Chalmers and Canadian General Elec-

tric Company.
He graduated from the University of

Manitoba in 1937 and is a member of the

Associations of Professional Engineers of

Ontário and Alberta.

L. E. Willis, m.e.i.c, has received an

appointment as maintenance engineer for

the City of Calgary.

With the Department of Public Works
of British Columbia for a number of

years, he was district engineer in Kelow-

na, B.C., in 1948 and in 1953 served as a

divisional engineer with the provincial

government.

Mr. Willis is a University of Alberta

graduate in civil engineering.

John Macfarlane Bedington, m.e.i.c, a

University of Edinburgh graduate has

accepted employment with Perini Que-

bec Inc., at Labrieville, Que.

Mr. Bedington was last year associated

with the construction division of the

Hydro Electric Power Commission of On-

tário, at Toronto, where he was an es-

timating engineer.

D." A. Fraser, m.e.i.c, who has held

the position of roadmaster at Swift Cur-

rent, Sask., with the Canadian Pacific

Railway, has receved a transfer to Win-

nipeg. He has been assigned to duties of

special engineer.

A graduate of the University of Brit-

ish Columbia in 1945, Mr. Fraser has

spent a number of years with the com-

pany across Western Canada.

H. J. Barton, m.e.i.c, has moved from

Dalhousie, N.B., where he was a mem-
ber of the staff of the New Brunswick

International Paper Company, to Gati-

neau, Que. He is now associated with

the Canadian International Paper Com-

pany.

Mr. Barton is a Queens University

graduate, class of 1943.

René Dupuy, m.e.i.c, is now associated

with the Montreal firm, Quemont Con-

struction Inc.

Formerly with the Mitis Construction

Company Limited, at Rimouski Que., in

1951 Mr. Dupuy became director and

vice-president of that concern.

E. S. Babinszki, m.e.i.c, has accepted

a position with Sandwell and Company,

consulting engineers in Vancouver.

Mr. Babinszki has been employed by

the Riverside Iron and Engineering

Works Limited in Calgary since 1954.

He received a diploma in mechanical

engineering from the Stuttgart Institute

of Technology in 1947.

Gordon F. Bayne, m.e.i.c, has joined

the staff of Atlantic Sugar Refineries

Limited in St. John, N.B. He was asso-

ciated with Defence Construction ( 1951

)

Limited as project engineer in charge of

the company's Chatham, N.B. office for

some time previously.

Mr. Bayne received a degree in me-

chanical engineering at Queens Univer-

sity in 1948.

H. G. E. Rhodes, m.e.i.c, has joined

the staff of the George A. Fuller Com-

pany in New York City. . .

Briefly with the special contracts di-

vision of the Bell Telephone Company
of Canada at the Pas, Man., this year,

and the firm of Morrison, Hershfield,

Millman and Huggins, in Toronto, he

has also carried on private consulting

work and has been associated with the

City of Regina's engineering department.

L. W. Swain, m.e.i.c, formerly chief de-

sign engineer with W. C. Wood Com-
pany Limited in Guelph, Ont., has ac-
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NEYRPIC
CANADA LTD.,

455 Craig Street West,

Montreal, Que.

constructed a hydraulic model of the

LACHINE section of the Seaway for tests in the laboratories

of the St. Lawrence Seaway Authority.

Neyrpic Canada Ltd. is building its

own hydraulic laboratory at Ville LaSalle, to be staffed by

specialists from the Neyrpic laboratories in France — the

largest in the world — established 60 years ago.

Neyrpic also offers a complete line

of hydraulic measuring instruments, distributed by: B.O.P.,

455 Craig Street West, Montreal and serviced at the B.O.P.

plant in Granby, Que.
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cepted an appointment in Galt with the

firm of Babcock-Wilcox, and Goldie-

McCulloch, steam power plant equip-

ment and accessories manufacturers.

B. W. Anderson, m.e.i.c, employed with

the St. Régis Paper Company, Montreal,

is now associated with the firm at Cap
de la Madeleine, Que.

Mr. Anderson is a McGill University

graduate, class of 1944.

Leon Baskin, m.e.i.c, is with Universal

Geotechnique Limited, in Toronto.

He was employed as an engineering

geologist with H. G. Acres and Com-

pany Limited, construction engineers in

Niagara Falis, Ont., in 1955.

Mr. Baskin is a Fellow of the Geo-
logical Society of London, Eng., and
earned a diploma at the Imperial Col-

lege of Science and Technology, in 1943.

W. F. Hull, m.e.i.c, a University of To-

ronto graduate in civil engineering, class

of 1949, engaged in engineering in Bula-

wayo, Southern Rhodesia, holds the posi-

tion of general manager, Laing and Rob-

erts ( Rhod. ) Limited.

Mr. Hull has been associated with the

firm for several years, in various parts

of the country.

H. E. Dishaw, m.e.i.c, has joined the

firm of J. D. Mollard and Associates

MONEY SAVERS ^ttm

Front view of the Ontário Hydro Hydraulic Model Laboratory at Islington.

5

rr ít
i ^ _L ^. tf!

The money saving
Dravo "Counlerfío"

Heoter

The new addition being heated by a Dravo Counlerfío Heater

This giant model of the St. Lawrence built by

Ontário Hydro measures flow problems.

Scale models of St. Lawrence Seaway and Power
Project are saving millions by enabling engineers and
contractors to study building methods before construction

begins. Another money saver is this Dravo Counterfío Heater in

the new addition to the Hydraulic Model Laboratory shown above.
Ease of installation, low maintenance cost, ready interchange-

ability to either oil or gas . . . these are just some of the features

that make the Dravo Counterfío Heater the money saving solution to

a multitude of heating problems. For further information write to:

BEATINC DIVISION

MARINE INDUSTRIES LIMITED
SALES AND EXECUTIVE OFFICES:

Marine Building

1405 Peei Slreel

Montreal, Quebec

Photographs — Courtesy Ontário Hydro

REGIONAL OFFICE :

Bloor Building

Bloor & Bay Streets

Toronto, Ontário

Limited, Regina, Sask. In this capacity,

Mr. Dishaw will assume charge of aerial

photographic studies and ground inves-

tigations relating to the location of con-

structon materiais and the selection and
engineering analysis of construction

routes.

Mr. Dishaw graduated from the Uni-
versity of Saskatchewan in 1951. As spe-

cial projects engineer with the materiais

and research branch of the Saskatchewan
Department of Highways, he carried out

studies in soil exploration and soil test-

ing, foundation design, and the mapping
of sand and gravei sources from aerial

photographs.

T. M. Maclntyre, m.e.i.c, is resident en-

gineer for Kilborn Engineering ( 1954

)

Limited, at Bancroft, Ont., engaged in

work concerning mill construction for

Dyno Mines Limited.

Within the last few years Mr. Mac-
lntyre has been associated with H. G.
Acres and Company in Niagara Falis,

Ont., and Victoria, B.C., where, in the

latter instance he was field engineer on
hydro electric projects for the British Co-
lumbia Power Commission.
He was with Gulf Construction Com-

pany at Clark City, Que., in 1953, and
the following year worked with Cartier

Construction Company at Labrieville,

Que.

A. N. Campbell, m.e.i.c, construction

supervising engineer in Montreal with the

Dupont Company of Canada Limited
since 1954 has been named assistant man-
ager of the organization's Kingston nylon

works.

With the company since 1946, Mr.
Campbell is a mechanical engineering

graduate of the University of Toronto.

M. F. Painter, m.e.i.c, a forestry engi-

neering graduate of the University of

British Columbia, class of 1950, former-

ly with the B.C. Forest Service at Kam-
loops, B.C., is at work in Vancouver as

a consultant forester and engineer. He
is associated with the firm of C. D.
Schultz and Company Limited.

J. A. Ferrier, m.e.i.c, has been appoint-

ed plant engineer with the Terrace Bay,

Ont., firm of Longlac Pulp and Paper
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Company, Limited.

Although at work in Neenah, Wisc. in

1955, he formerly held the positions of

plant engineer and maintenance engi-

neer with the Spruce Falis Pulp and
Paper Company Limited, Kapuskasing,

Ont.

He is a graduate of Queen's Univer-

sity, class of 1937.

W. R. Sadler, m.e.i.c, formerly prac-

ticing engineering in Lethbridge, Alta.,

with Superior Masonry Products Limited,

has moved to Edmonton where he holds

the position of supervising engineer with
the Department of Highways, main
branch, for the Province of Alberta.

Earlier in his career in 1947, Mr. Sad-
ler was resident highway engineer with
the Department of Public Works in Ed-
monton.

Peter M. Baxter, m.e.i.c. Moved to Ab-
botsford, B.C., is P. M. Baxter, formerly

with the Alberta Government Tele-

phones, Calgary. He has accepted em-
ployment with the British Columbia Elec-

tric Company Limited as a distribution

designer.

He carne to this country from Edin-
burgh where he followed his engineer-

ing studiss.

F. R. Thompson, m.e.i.c, for the past

four years a mill engineer with Cana-
dian Johns-Manville at Asbestos, Que.,

has accepted a position as design engi-

neer with Consolidated Mining and
Smelting Company at Trail, B.C.

Mr. Thompson studied engineering at

the University of Saskatchewan. He was
awarded a degree in mechanical engi-

neering in 1946.

D. C. Rotherham, m.e.i.c, who has been
associated with geological engineering

since graduation from the University of

Saskatchewan in 1951 is now at work
with the Mogul Mining Corporation at

Lake Cowichan, B.C.

Mr. Rotherham was geologist with Dee
Explorations Limited at Saskatoon, Sask.,

in 1954, and last year at Trail, B.C.,

was employed by S.W. Explorations, Ca-

nadian Mining and Smelting Company.

E. H. Martin, m.e.i.c, has accepted a

position with the British Columbia Power
Commission at Victoria, B.C., as assis-

tan construction engineer, following a

number of years' service with the City of

Winnipeg Hydro Electric System in the

construction and design field.

He is a graduate of the University

of Manitoba.

L. J. MacKay, m.e.i.c, a graduate of

the Royai Technical College, Salford,

England, class of 1948, and recently of

the firm of Messrs. John Holt and Com-
pany, Acera, Gold Coast, Africa, is with

Construction Management Corporation,

New York, N.Y.

Mr. MacKay was known in Canadian

engineering circles several years ago when
he was associated with the firms of Dar-
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engineering skill

Building giant dams, relocating highways, rail-

ways and entire communities,making extensive

channel enlargements, the engineering profes-

sion is demonstrating its immense abilities in

the construction of the vast St. Lawrence Sea-

way.

The Canadian Bank of Commerce con-

gratulates ali the engineers concerned on their

achievements — and wishes them success in the

completion of this great project.

THE CANADIAN
BANK OF COMMERCE

B-526

MORE THAN 725 BRANCHES ACROSS CANADA TO SERVE YOU

• PERSONALS

ling Brothers, Montreal, and Fraser-

Brace Terminal Construction, at St. John,
N.B. in 1953.

F/O J. R. Rundle, jr.e.i.c, has joined

the staff of the Royai Military College,

Kingston, Ont. He will lecture in the

Department of Civil Engineering.

F/O Rundle is a Queen's University

graduate of 1954.

R. LeR. White, jr.e.i.c, has accepted
employment as sales engineer with Mac-
Craft Industries in Sarnia, Ont.

On graduating from Queen's Univer-

sity in mechanical engineering, in 1951

Mr. White joined the Allis Chalmers
Manufacturing Company in Milwaukee,
Wis., as a graduate trainee. Later in 1954
he transferred to the Montreal office of

Canadian Allis Chalmers Limited.

G. H. Soberling, jr.e.i.c, is assistant

production engineer with Canadian Pratt

and Whitney Aircraft Company Limited

at Longueil, Que.
Mr. Sobering has gained several years

experience with Ford Motor Company
of Canada, since receiving a mechanical
engineering degree from McGill Univers-

ity in 1949.

Raymond E. Jonasson, jr.e.i.c, previ-

ously a sales engineer with the Canadian

General Electric Company Limited in

Winnipeg, has been named sales rep-

resentative for the organization's mid-

west district which includes Saskatche-

wan, Manitoba and the Lakehead area

in Ontário. His headquarters are in Win-
nipeg.

Mr. Jonasson gained his engineering

training at the University of Saskatche-

wan, graduating in the class of 1949.

R. K. Nicholson, jr.e.i.c, has been

named sales manager, eastern district,

Canadian General Electric Company
Limited, with headquarters in Montreal.

His territory will include the province of

Quebec and the Ottawa district of the

province of Ontário.

With the firm since shortly after gradu-

ating from McGill University in 1949,

he was at first sales engineer wth the

company in Toronto.

H. F. Pragnell, jr.e.i.c, is with the

Eddy Match Company at Pembroke,

Ont., after a period of employment with

the Foundation Company of Canada
Limited at Chalk River, Ont.

Mr. Pragnell joined the latter organi-

zation in 1949 on graduation from Mc-
Gill University.

D. I. Ourom, jr.E.i.c, a Saskatchewan

graduate in civil engineering, now em-
ployed as a metallurgist in the Ontário

city of Kingston, holds the office of sec-

retary-treasurer, Kingston Branch.

With the Aluminum Company of Can-

ada for the last three years, Mr. Ourom
has also spent some time as engineer

with the Demerara Bauxite Company
Limited, Mackenzie, British Guiana.

Prior to that he was a member of

the legal surveys branch, Department of

Mines and Technical Surveys, Ottawa,
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Canada Cement
supplies the Seaway!

Construction view of a lock wall

near Montreal.

Wingwall and abutment seclion of

main powerhouse dam near Corn-

wall, Ont., in background; starl of

generating plant in foreground.

We are proud to be suppliers of the cement being used on the Canadian side of

the mammoth St. Lawrence Seaway development. Huge quantities of concrete

have already been placed on the main power dam site and for the construction

of canais, locks and retaining walls, etc.

To meet the requirements of this and many other projects in the present

phase of Canada's development, we have increased the productive capacity

of our plants by 1 75% since 1 945.

COMPANY, LIMITED
CANADA CEMENT BUILDING, PHILLIPS SQUARE, MONTREAL

SALES OFHCES: MONCTON • QUEBEC • MONTREAL • OTTAWA • TORONTO • WINNIPEG
CALGARY • EOMONTON

i

THE ENGINEERING JOURNAL—SEPTEMBER, 1956

For yovr concrete worfc,

use "Canada" Cement
products, developed

over the years by

a Canadian Compony
to meet Canadian

conditions.
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and the Canadian Westinghouse Com-
pany Limited, Hamilton, Ont, plant

engineering department.

Born and brought up in Saskatchewan,

he was a 1949 graduate of the Univer-

sity, following a short career with the

Canadian Army.

F. A. Tayelor, jr.e.i.c, has taken on

the duties of resident engineer, with the

Alaska Pine and Cellulose Limited's

research division in Vancouver.

After a 1950 graduation in mechanical

engineering from the University of Brit-

ish Columbia he became associated with

Letson and Burpee Limited.

V. G. Barnden, jr.e.i.c, known in

Montreal as a construction engineer with

Atlas Construction Company Limited, has

accepted the appointment in Austrália of

construction engineer and wood preserva-

tion division manager for Laxton Timber
and Trading Limited, Victoria, Austrália.

Mr. Barnden is a civil engineering

graduate, class of 1949, from the Uni-

versity of Western Austrália.

S. B. Carroll, jr.e.i.c, a 1953 gradu-

ate of the University of Manitoba, in

civil engineering has recently moved
from Begina, Sask., to Kitimat, B.C.,

where he is construction engineer with

the Corporation of Kitimat.

Mr. Carroll joined the staff of the City

of Begina shortly after receiving his de-

gree.

B. M. Harry, jr.e.i.c, has accepted

a position as sales engineer with the

Husky Oil and Befining Limited in Be-

gina, Sask.

Mr. Harry, who is a graduate of the

University of Saskatchewan, class of

1949, has been associated with Canadian

Allis-Chalmers Limited in Montreal and

Milwaukee, Wis., where he attcnded a

company training course.

S/L G. W. Flewelling, jr.e.i.c, one

of McGill University's 1950 graduates in

mechanical engineering who was last

year officer commanding trade training

for air frame and aero engine mechanics

at the B.C.A.F. station at Camp Borden,

Ont., has been posted to Aylmer, Ont.

He is known at Dorval, Que., and
at Goose Bay, Labrador, where he was,

in turn, officer in charge of servicing and
aeronautical engineering officer.

Lawrence C. White, jr.e.i.c, formerly

instrumentman and project engineer with

the Department of Highways, in Toronto,

has accepted employment with the firm

of Angus Bobertson Limited in that city.

S. C. Pike, jr.e.i.c, is with the Bell

Telephone Company Limited in Beacons-

field, Que.

Formerly at work as a design engineer

with the Matthew Conveyor Company
Limited in Port Hope, Ont.

Mr. Pike earned his B.Eng. degree

at McGill University in 1950.

C. E. Williamson, jr.e.i.c, who since

graduation from the University of To-

ronto in 1950, has spent several years

with the Plymouth Cordage Company at

Welland, Ont., is now with the Cana-

dian Kodak Company Limited in Etob-

icoke, Ont.

Howard B. Lumsden, jr.e.i.c, has left

Imperial Oil Limited in Sarnia, Ont. He
is with the Bell Telephone Company of

Canada at Cranberry Portage where he

is at work on the Mid Canada Defence

Line.

Mr. Lumsden graduated from McGill

University in 1949 with a B.Eng. in civil

engineering.

M. F. Luft, jr.e.i.c, a B.Sc. graduate

in electrical engineering from the Uni-

versity of Alberta, class of 1951, has

been named sales representative in the

Alberta district of the motor and control

department of Canadian General Elec-

tric Company Limited. His office is in

Edmonton.

E. D. Mackie, jr.e.i.c, lately of the

sales division of Electrical Contracting

and Machinery Company Limited in Cal-

gary has accepted a position in Vancou-

ver. He is now employed with the B.C.

Canadian Dredge & Dock Co.

LIMITED

Hydraulic and Dipper Dredging

Submarine Rock Work

Piledriving and Foundations

Docks, Piers, Breakwaters

Submerged Pipe-lines

60 Harbour Street, TORONTO

EM-3-2096

We supply the High-Grade

FINE AGGREGATE
(Concrete Sand)

for the

ST. LAMBERT
AND

COTE STE. CATHERINE

LOCKS

Cali us for ali your needs in

FINE or COARSE

CONCRETE AGGREGATES

STANDARD LIME

COMPANY LIMITED
940 Cote de Liesse Road
Town of Mount Royai

MONTREAL 16, Que.
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DURAJOINT Polyvinylchloride^PVC WATERSTOPS
®

... specified— used in outstanding engineering projects around the world!

Architects and engineers the world over are con-

vinced that "Durajoint" is a waterstop on which they

can successfully stake their reputation. This thermo-

plastic waterstop, compounded of Polyvinylchloride =

PVC, is extruded with specially designed longitudinal

ridges on both sides that insure the distribution of

criticai pressures and enhance the holding power.

"Durajoint's" extreme elasticity and excellent tear

resistance allow it to successfully handle vertical or

lateral movements of masses of concrete without being

sheared. Specify "Durajoint" with the comfort of

knowing that this is a waterstop that will, undoubt-

edly, outlast the construction it's used in.

DURAJOINT
PATENT NO. 495,853

WHERE ONLY THE BEST WILL DO
ST. LAWRENCE POWER PROJECT, POWER HOUSE
DESIGN ENGINEERS: Hydro Electric Power Commission of Ontário

PURCHASED BY: Hydro Electric Power Commission of Ontário

CONTRACTOR: Iroquois Constructors Ltd.

WARSAK HYDRO-ELECTRIC PROJECT OF PAKISTAN
DESIGN ENGINEERS: H. G. Acres and Co. Ltd. of Niagara Falis, Ontário

PURCHASED BY: Canadian Commercial Corporation of Ottawa
CONTRACTOR: Angus Robertson Ltd. of Montreal

McCORMICK DAM, PROJECT No. 2

DESIGN ENGINEERS: H. G. Acres and Co. Ltd. of Niagara Falis, Ontário

PURCHASED BY: Manicouagan Power Co., Baie Comeau, Quebec
CONTRACTOR: Atlas Construction Co. Ltd., Montreal, Quebec

The above are just a few of the thousands of outstanding engineering projects where
"DURAJOINT" was specified and used.

V Resistant to extreme waterhead pressures

j Tensile strength of not less than 1900 Ibs. per
square inch

J Superior holding strength . . . elongation abil-

ity of more than 350%

^ Functions efficiently In temperature range of
— 54°F. to + 176°F.

^ Lifetime expectancy of approximately 300
years

y/ Chemically inert . . . resistant to acids, alkalis,

weather, chlorinated water, oil, fungus, etc.

^ Quickly, easily spliced "on the job" by merely

applying heat and holding the ends together

until bonded . . . requires no welding or vul-

canizing equipment

^ Available in lightweight, easy to handle 50 ft.

coils . . . withstands abuse without damage

DISTRIBUTED IN U. S. A. BY:

W. R. Meadows, Inc.

2-18 Kimball Street

Elgin, Illinois

•
Tecon Products Inc.

304 S. Alaskan Way
Seattle 4, Washington

a
Head Office

265 Craig Street West
Montreal 1, Canada

WRITE TODAY for complete

technical data

Branch Office

P. O. Box 23,

Station "N"
Toronto, Canada
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Engineering Company LimitecTs protec-

tion and control section in Vancouver.

Mr. Mackie received his engineering

degree at the University of Saskatche-

wan in 1950.

J. H. Wright, jr.e.i.c, is witli the Union

Carbide International Corporation at

Texas City, Texas.

Mr. Wright went to the United States

as a scholarship winner shortly after his

graduation from McGill University in

1949 and then gained employment with

the Shell Chemical Corporation in New
York, N.Y., and at Houston, Texas.

J. Urbain Moreau, jr.E.i.c, The choice

of the St. Maurice Valley Branch of the

Institute for chairman, 1956, is J. Urbain
Moreau, consulting engineer of Trois Riv-

ieres, Que.

Commencing his education at the Aca-

demie de Quebec, Quebec City, with an
Arts and Science degree obtained in

1941, Mr. Moreau studied various courses

before embarking on his engineering

training. With the Canadian National

Telegraphs Company Limited in Mont-
real he studied a radio attendant course

shortly afterwards. Joining the Canadian
Army Active in 1943, he served until

the end of the war. During this time he
also studied at the University of Mont-
real. In 1946, again with the Canadian
National Telegraphs he undertook a wire
chiefs course in Toronto. Two years later

he was a graduate from McGill Univer-
sity with a B.Eng. degree in mechanical
engineering.

His first graduate position was that of

plant engineer with the St. Régis Paper
Company Canada Limited, Cap de la

Madeleine, Que. After two years with

J. U. Moreau, jr.e.i.c.

the firm he transferred his services to L.

Massicotte Limited as construction engi-

neer in the same locality.

It was in 1951 that Mr. Moreau went
into private practice as a consulting en-

gineer. He is engaged in mechanical
and electrical design with related struc-

tural work.

He is a member of the Corporation
of Professional Engineers of Quebec.
Also active in Branch affairs of the In-

stitute for some time he served as

chairman of the Trois-Rivières Júnior sec-

tion, 1950-1951, was regional represen-

tative for the St. Maurice Valley from
1953 to 1955 and a Branch committee
member from 1954 to 1956. In 1955
he served on the executive.

Donald I. Nelson, jr.e.i.c, has recent-

ly been named manager of the Sudbury
branch office and warehouse, now under

D. I. Nelson, jr.e.i.c.

construction, for Canadian Ingersoll-Rand

Company Limited, Toronto.

Following early warehouse and cleri-

cal experience with Ingersoll-Rand in

Vancouver, Mr. Nelson joined the

R.C.A.F., working for four years on radar

equipment maintenance and operation.

On demobilization he entered the Uni-

versity of British Columbia and in 1950
obtained a B.A.Sc, degree in mechanical

engineering. Rejoining Canadian Inger-

soll-Rand after graduation he was posted

to Kirkland Lake, covering rock drills, de-

tachable bits, compressors and general

products. Prior to his new appointment

he was on the staff of the Toronto

branch handling sales engineering on
general products.

He is a member of the Association of

Professional Engineers of Ontário and

the Canadian Institute of Mining and

Metallurgy.

H. R. Stephens, jr.e.i.c, has moved
from McMasterville, Que., to Nobel, Ont,

where he is with Canadian Industries

Limited.

He is a chemical engineering gradu-

ate of Queen's University, class of 1947.

He was at that time employed as a chem-

ist in the explosive division of C.I.L.'s

plant at McMasterville.

A. A. Hills, IR.E.I.C, has left the staff

of Ferranti Electric Limited, research di-

vision, and has joined the aeronautical

division of Minneapolis Honeywell Lim-

ited, Leaside, Ont.

Mr. Hills graduated from Queen's Uni-

versity, with the class of 1949, then

spent some time in the metrology depart-

ment of National Research Council, Ot-

tawa, as a júnior research officer.

A. M. Garlicki, jr.e.i.c, a mechanical

engineer with the firm of Timberland

Machines Limited at Woodstock, Ont.

until recently, is now associated with

Eastern Steel Products Limited at Pres-

ton, Ont., in the design department.

He was employed with Babcock-Wil-

cox and Goldie-McCulloch Limited for

several years since coming to this country.

SURVEYER, NENNIGER & CHENEVERT
CONSULTING ENGINEERS

1440 ST. CATHERINE ST. W., MONTREAL 25, QUE.

Preparation of plans and specifications for the

St. Lawrence Seaway Authority

for remediai sewage, drainage, and water supply works for South Shore
Municipalities, and with Quebec-Hydro on alterations to the C.P.R. bridge
at Caughnawaga, necessitated by the future Lachine hydro-electric power
development.

COMPLETE ENGINEERING DESIGN
OF INDUSTRIAL PROJECTS . . .

every phase from . . . Site Selection,

Layout, Structural and Building Ser-

vices ... to completion. Either

alone or in collaboration with

Clients' Engineers or outside

Specialists.

DESIGN and SUPERVISION of Con-
struction of general Municipal
Works . . . Water Filtration and
Sewage Treatment Plants . . .

Hydro-Electric and Steam Plants

. . . Hydraulic Structures, Harbours
and River improvements.
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COTE SAI NTE- CATHERINE LOCK

and approaches

THE KEY CONSTRUCTION LIMITED - MANAGING CONTRACTORS

1040 Bleury Street, Montreal

Deschamps & Belanger Ltée. Dufresne Engineering Co. Ltd.

A. Janin & Compagnie Ltée. The Key Construction Ltd.

Canit Construction Ltd.

We are proud to play a part in the St. Lawrence Seaway
project and help promote the industrial growth of Canada
and the economic welfare of her people.

CANAMONT & CANIT
GENERAL CONTRACTORS
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Mr. Garlicki is a 1951 graduate in mech-
anical engineering from the Polish Uni-
versity College of London, Eng.

Ronald C. Getty, jr.e.i.c, has joined
the Can-Met Exploration Ltd., at

Spragge, Ont.

Formerly with Margison, Babcock and
Associates in Toronto, he is a civil en-
gineering graduate from the University
of Toronto, class of 1950.

E. R. Bruce, jr.e.i.c, is with the Alu-

minum Company of Canada at Kitimat,

B.C., after several years with the com-
pany in Montreal and Isle Maligne, Que.

Mr. Bruce joined the organization in

1951 after a Queen's University grad-
uation.

Raymond Earle Chant, jr.e.i.c, has
been named chairman and professor of

mechanical engineering with the depart-
ment of mechanical engineering, Uni-
versity of Manitoba, Fort Garry, Man.

In 1953 Mr. Chant received the ap-
pointment of associate professor of mech-
anical engineering with the University.

B. C. Cameron, jr.e.i.c, a University
of Toronto graduate, class of 1952 in

mechanical engineering is now in Eng-
land with the firm of Babcock and Wil-
cox. He is located at the Castle Doning-

ton Power Station, Nr. Derby, England.

Formerly Mr. Cameron was with Ca-

nadian Industries Limited at Maitland,

Ont., as a power house assistant.

Douglas R. Grimes, jr.e.i.c, is working

as a structural engineer in the develop-

ment branch, Department of Public

Works, Ottawa.

A McGill University graduate, class of

1954 he gained an M.Sc. degree in civil

engineering this spring at Queen's Uni-

versity. While attending the latter uni-

versity he also lectured at the Royai

Military College, Kingston.

J. R. McGovern, jr.e.i.c, is with Sola

Electric (Canada) Limited in Toronto.

A McGill University graduate in elec-

trical engineering, class of 1951, he was
formerly associated with the Herbert

Morris Crane and Hoist Company
Limited in Toronto.

G. D. Langereis, jr.e.i.c, a Delft Uni-

versity graduate of 1954 is with the

Montreal Engineering Company as de-

sign engineer.

A short time ago he was associated

with Mannix Limited in Calgary, on esti-

mating and field work.

J. H. A. Lavallee, jr.e.i.c, of the Bell

Telephone Company of Canada at Trois

Rivières, Que., has been nominated sec-

J. H. A. Lavallee, jr.e.i.c.

retary of the St. Maurice Branch of the

Institute.

A Montrealer, he was bom there and
received his secondary education at Cho-

medy de Maisonneuve high school. Be-

fore embarking on his engineering stu-

dies Mr. Lavallee spent a considerable

length of time in the armed forces, as a

pilot with the R.C.A.F. in England and
the Middle East. In 1945 he enrolled

at the Ecole Polytechnique in Montreal

and began his professional studies in civil

engineering. Concluded in 1951, he be-

Morrison Brass

make the most

complete line of

Boiler Mountings

in the Dominion.

WRITE FOR COMPLETE
CATALOGUE NO. 85-B

DART
UNIONS

for efíicient service

and economy

Two Bronze Seats Ground to a True BallJoint

DART UNION COMPANY OF CANADA LTD.
TORONTO CANADA

mm moRRison brass ssâ
276 KING ST. W., TORONTO. ONT.
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Four of the twenty-two Barber-Greene Conveyors af the Cornwall operation of the St. Lawrence Seaway.

Almost a mile of Barber-Greene Conveyors

speeds St. Lawrence Seaway
Two million cubic yards of rock and sand and gravei

and a million cubic yards of concrete will be needed

to build the Canadian half of the Bernhart Island

power plant. To handle this immense tonnage, a

mile-long system of Barber-Greene Standardized

Conveyors is in operation at the Pitts Quarry, Pitts

Concrete Plant, and the Iroquois Concrete Plant.

Virtually no two of these conveyors are alike.

Some of the conveyors run underground, some be-

neath a diversion canal. Others are at ground levei

and many are elevated. They vary in belt width,

length, power, type of drive, supports, and inter-

mediate sections—but they are ali made up from

Barber-Greene Standardized Components.

Constant change is typical of construction jobs.

And the St. Lawrence Seaway operation is another

proof of the flexibility of Barber-Greene Conveyors.

Made of standardized components, Barber-Greene

Conveyors meet changing needs . . . satisfy the

demands of faster delivery and erection with least

expensive engineering time.

Write Barber-Greene for complete information on

how these versatile conveyors will make your oper-

ation most economical.

56-33-PE

Barber-Greene
A U I

.

Conveyors... loaders..
the engineering journal—september, 1956

D I T C H E R S .ASPHALT PAVING EQUIPMENT
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• PERSONALS
gan his graduate career with Bell Tele-

phone Company of Canada, outside plant

section, engineering department, in Mont-
real. Following a company transfer in

1954 he has since been resident at Trois

Rivieres.

Mr. Lavallee is a member of the Cor-

poration of Professional Engineers of

Quebec.

T. C. Arnold, jr.E.i.c, has been trans-

ferred by the Aluminum Company of

Canada Limited, from the Arvida works,

Arvida, Que., to the head office, general

purchasing department at Montreal.

At the Arvida works since 1953 he
has held the positions of industrial engi-

neer and mechanical maintenance engi-

neer.

Mr. Arnold is a University of Toron-
to graduate in mechanical engineering,

class of 1950. He also holds a master
of Business Administration degree from
the University of Western Ontário.

Prior to joining the staff of the Alumi-
num Company he was employed on the
Canadian General Electric test course
and was also associated with the Square
D Company as a sales engineer.

Mr. Arnold has also been appointed a
part-time lecturer with the Department of

Commerce at McGill University.

R. C. Legge, jr.e.i.c, has been trans-

ferred from Lloydminster, Sask., to Cal-

gary with the Husky Oil and Refining Li-

mited. With the firm for a number of

years he was a 1949 graduate of the

University of Saskatchewan.

Frank S. Miller, jr.e.i.c, has joined the

firm of Scarfe and Company Limited,

Aurora, Ont, as a sales engineer special-

izing in industrial finishes.

Mr. Miller has been associated with

several organizations since graduation in

1949. They include the Rubberset Com-
pany of Canada, Gravenhurst, Ont., and

the Aluminum Company of Canada Lim-

ited.

Claude J. Blais, jr.e.i.c, has left the

staff of the Canadian General Electric

Company Limited at Montreal and has

joined the Consolidated Paper Corpora-

tion Limited at Port-Alfred, Que.
Mr. Blais was an electrical engineer-

ing graduate of McGill University in

1952.

L. E. Parker, s.e.i.c, a 1955 graduate

in mechanical engineering, from the Uni-

versity of Saskatchewan, is now living in

Edmonton. An employee of the British

American Oil Company, he was recently

transferred to the west from the Clarkson

Refinery, Toronto, Ont.

Adelbert J. Comeau, s.e.i.c, a 1956
graduate from the Nova Scotia Technical

College has been placed on the staff of

Avro Aircraft Limited, Scarborough, Ont.

as júnior engineer.

Mr. Comeau was awarded a B. Eng.
degree in electrical engineering.

Severino Dozzi, s.e.i.c, a Queen's Uni-

versity graduate, class of 1956, in civil

engineering, is on the staff of Dominion
Bridge Company Limited, Lachine, Que.

Ian P. Campbell, s.e.i.c, is employed
with Atomic Energy of Canada Limited,

Deep River, Ont., following his recent

graduation in mechanical engineering

from the Nova Scotia Technical College

which took place this spring.

P. Mantyla, s.e.i.c, a 1956 graduate of

Queen's University in mechanical engi-

neering has begun his professional career

in Aruba, Netherlands Antiles, with the

Lago Oil and Transport Company Lim-

ited.

T. P. Gilchrist, s.e.i.c, a University of

Saskatchewan graduate, class of 1956,

with a B.Sc. degree in agriculture has

been taken on the staff of the Saskatche-

wan Department of Agriculture, conser-

vation and development branch, where

his work is that of project engineer.

D. G. Dueck, s.e.i.c, a 1956 graduate

from the University of Manitoba in mech-

anical engineering has accepted a posi-

tion with Brown Boveri (Canada) Limit-

ed in Montreal.

SPUN
ROCK
WOOL
For over 20 years,

Canadas
TOP INSULATION
A non-corrosive fibre designed for industrial

use, and made from natural rock melted in

electric furnaces.

Write for our new Technical Bulletin
for complete information.

SPUN ROCK WOOL INSULATION

Canadas first rock wool

SPUN ROCK WOOLS REG'D

LIMITED
THOROLD

Represented by

ONTÁRIO
Asbestos Limited,
Atlas Asbestos Co. Ltd.

Toronto and Montreal — and
Refractories Engineering
and Supplies Ltd.

Hamilton.

SEALMASTER BEARjNG

isteàecUe £^4c£e*tcy

OF OLD EQUI PMENT

p
WRITE FOR
SEAIMASTER
CATALOO
No. 649

Replace worn bearings with
SealMasters. They give last«

ing service and economy.
Only SealMaster bearings

combine the features essen-

tial to smooth operation,

long life, easy installation

and top performance in

quiet power tran sm ission.

• Pillow Blocki

• Flanga Unita

• Take-Up Uniti

• Cartridge Unifi

• Flango Cartridg* Unlfi

Of CANADA
tiMirie

stephenS Adams on
Car Pullers \^Djjjj^^ Conveyors
Car Loaders SealMaster Speed Elevators
Winches Ball Bearings Reducers Screens

BELLEVILLE. ONT. BRANCHES ACROSS CANADA
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PROTECTION
Brown Boveri Air Blast Switchgear

will protect the 1,200,000 hp

generator installation at Barnhart

Island.

Eight 15kv, 3,000 ampere cubicle

switchgear units are being

designed and built at our St. Johns,

Quebec Plant.

BROWN BOVERI
(.CANADA) LIMITED

MONTREAL - TORONTO - WINNIPEG - CALGARY
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NEWS OF THE BRANCHES

Activities of the Forty-Seven Branches of the Institute

and abstracts of the papers presented at their meetings

VANCOUVER

A. D. CRONK, jr.e.i.c.

Secretary

Visit to Wire Rope Plant

One hundred and fifty Vancouver
Branch members were recently wel-

comed by the British Ropes Canadian
Factory Limited, Vancouver, when the

wire rope manufacturing company held

"open house" at its Grandview highway
plant.

The engineers were taken on tour of

the factory, and visited the plant of

Grandview Industries Ltd., a subsidiary

of British Ropes, engaged in the manu-
facture of plastic pipe.

Feature event of the afternoon was a

demonstration of the new wire rope pre-

stressing plant, which was recently com-
pleted on a site immediately north of

the factory premises.

R. E. C. Cadman, British Ropes pres-

ident, and other members of the com-
pany staff, were on hand to explain the

operation of the pre-stressing machinery,
and to discuss the applications of pre-

stressed wire rope.

It was pointed out that pre-stressing

removes the initial "give" from new rope,

and allows engineers to determine the
degree of elasticity.

Positions of cable bands and installa-

tions can be marked on the cables in

the stretched condition they will assume
under the design load.

Pre-stressed cables are used on suspen-
sion bridges, aerial tramways, and pipe

line crossings. The British Ropes plant

which was designed by Robert McLel-
lan, has already pre-stressed the ropes
for the Capilano Canyon suspension
bridge, and the four giant 10,300 ft.

cables for the B.C. Electric Jervis Inlet

transmission crossing.

The two-inch diameter cable which
was pre-stressed during Wednesday's
demonstration will be used on the Shel-

ley Crossing of West Coast Transmis-
sion^ gas pipeline.

Prior to the building of the local plant,

which is the only one west of the Mis-

sissippi, ali pre-stressed wire cables used
in British Columbia had to be obtained

from eastern Canada, the U.S. or over-

seas.

HAMILTON

W. A. H. FILER, jr.e.i.c,

Branch News Editor

1956 Engineers' Ball

An ambitious committee has noticed

everyone getting healthy under the sum-
mer sun and concluded that ali the ac-

cumulated excess energy must be given

an outlet. The Engineers' Ball for 1956

will provide ali that is to be desired.

Already plans are under way to elim-

inate any obstacle that could possibly

stand in the way of its success. No effort

is spared, no detail is overlooked.

Tell your wife now so she can enter

the date on your social calendar and

At left: Harold Epps, plant engineer gives visiting members
of the Institute facts concerning the powerful grips at the
live-end terminal of the company's new wire rope pre-stress-
ing plant. At right: R. E. C. Cadman, president, explains
details of pre-stressing to Stuart Lefeaux, chairman of the

Vancouver Branch. Others in the photo are, E. E. Lathrop,
vice-president of the firm, H. P. Archibald, consulting en-

gineer, Harold Epps, plant engineer. Kneeling: Alex Ross,
sales manager and Professor W. O. Richmond, head of the
University of British Columbia mechanical engineering de-

partment.

1

11
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Salute to

QUEBEC AND LABRADOR

COMPANY
LIMITED

HEAD OFFICE AND MANUFACTURING DIVISION, 2201 EGLINTON AVENUE EAST, SCARBORO, ONTÁRIO

DISTRICT OFFICES: QUEBEC, MONTREAL, TORONTO, FORT WILLIAM, WINNIPEG, REGINA, CALGARY, EDMONTON, VANCOUVER



NEWEST OF THE GARLOCK 2 000

N

ÍU^TEFLON
FOR HUNDREDS OF LINING JOBS

material that is so slippery

On one side that nothing sticks to it, yet the other

side can easily be bonded to wood, glass, metal or other

surfaces. Ideal for lining hoppers, paint spray booths,

conveyor guide rails . . . anything that comes in contact

with sticky fluids, solids, or foodstuffs.

MORE SANITARY, TOO. Teflon can't harbor bactéria;

is tasteless, odorless, non-toxic, non-contaminating

and non-absorbent. Withstands temperatures from
-110° to 500° F.

IOWER COST. Garlock now offers you cementable

Teflon in thicknesses as thin as .005" for inexpensive

application wherever its non-sticking, chemical resistant

qualities are desired. Available in rolls to- 12" wide;
.005" to .060" thicknesses. Also available in sheets

np to 48" x 48", in thicknesses of MV' to 1".

Sheets and Tape of Cementable Teflon are another importam
part of "the Garlock 2,000" . . . two thousand different styles

of gaskets, packings, and seals to meet ali your needs. It's the
only complete line. It's one reason you get unbiased recom-
mendations from your Garlock representative. Cali hira, or
write for Bulletin AD 158.

THE GARLOCK PACKING COMPANY
OF CANADA LTD.

for lining

hoppers

for lining
kettles

General Offices: Toronto, Ont.
Branch Offices: Hamilton, Montreal, Winnipeg, Calgary, Vancouver

Packings, Gaskets, OU Seals, Mechanical Seals.

Rubber Expansion Joints

• BRANCH NEWS

get your party together for Friday eve-

ning, October 5, 1956. Let's fill the com-
bined Century and Burgundy rooms at

the Fischer's Hotel in Hamilton.

Excellent music for dancing by Ted
Hader and his orchestra from 9.00 to

1.30 a.m. Time out to draw prizes and
a fine buffet lunch at midnight.

Tickets $6.00 per couple. Information

as to how and where to get them will

reach you tbrough the mail soon. Act
quickly and avoid disappointment.

TORONTO

Joint Committee, E.l.C, I.C.E., A.S.C.E.,

H. Fealdman, m.e.i.c,

Chairman,

B. Hardcastle, m.e.i.c,

Secretary

The Annual Report adopted at the

Executive Committee Meeting at Toron-

to on June 4, 1956.

The Executive, Toronto Branch, Engi-

neering Institute of Canada,

The Council, Institution of Civil Engi-

neers,

The Council, American Sociey of Civil

Engineers.

Gentlemen,

We, the chairman and officers of the

Joint Area Committee, beg to submit a

report on the operation of the first sea-

son, as follows—

Meetings

Four meetings were held during the

1955-56 season. These consisted of:

November 24, 1955 — "One Cycle

Moment Distribution", by C. Hershfield.

Mr. Hershfield discussed the simplified

method which he has developed.

February 9, 1956 — "Waterworks and
Fluid Mechanics", by D. G. Huber, who
discussed what effect the introduction of

fluid mechanics based on mathematical

theory has had, or should have had, on
the practical treamtent of waterworks

design.

March 8, 1956 - "Foundation Prob-

lems and Small Structures", by D. J.

Bazett. Mr. Bazett discussed foundation

problems, investdgation variations in the

soil and the effects of trees and other

vegetation were also discussed.

April 12, 1956 - "Loading Test on

a Prestressed Concrete Beam at Co-
bourg, Ontário", by L. J. Marcon and

W. R. Schriever. This paper described

a field loading test on a hundred ft.

continuous two span prestressed concrete

beam designed as the main roof suppor-

ing member for some large Army ware-

houses at Cobourg, Ont.

Prior to each of the aforementioned
meetings, the executive met for dinner

in the faculty dining room at Hart House
( University of Toronto ) , and entertained

the guest speaker.

1242 (82) THE ENGINEERING JOURNAL—SEPTEMBER, 1956



Bottlenecks
ROCKWELL- Nordstrom VALVES
Keep Every Line On Stream

ffl £ GLANCE y°u can re " whether a Rockwell-Nordstrom valve is

open or closed. Costly, often dangerous guesswork and old-fashioned

"feeling" a valve are eliminated.

BIG • BUT FAST. Every Rockwell-Nordstrom valve is fully opened
or fully closed in one quarter-turn. On gear operated valves, this

means operation is two to five times faster.

For forty years, process engineers have in-

sured better quality control and mechanical

performance, greater safety, and lowest
maintenance costs with Rockwell-Nordstrom
chemical valves. They have been proven on
every service from the earliest refineries to

today's exacting demands of precise flow

control in automatic chemical and process-

ing plants. The facts speak for themselves

. . . everywhere you use Rockwell-Nordstrom

valves they will assure you greater "on

stream" dependability at lower cost than

any other valve you have ever used.

Look at these installation photographs for

just a few of the reasons why Rockwell-

Nordstrom valves can help you break pro-

duction bottlenecks. Canadian valve licensee:

Peacock Brothers Limited, Box 1040, Mon-
treal, Que. Also, Sydney, Toronto, Sudbury,

Winnipeg, Edmonton, Calgary and Van-

couver.

ROCKWELL-NORDSTROM VALVES

Made in Canada by

PEACOCK BROTHERS LIMITED

FOR POWER OPERATION, Rockwell-Nordstrom valves assure de-

pendability and economy because simpler and less costly actuafors

ore required for quarter-turn operation, and lubricant keeps them
"ready to go."

40th YEAR of lubricated plug valve leadership



• BRANCH NEWS
Attendance

While actual attendance figures for
each of the meetings are not available,

an average approximation would be one
hundred members, which represents ap-
proximately l2Vz per cent of the poten-
tial. This is considered extremely good
for technical meetings in the Toronto
area, and augers well for the future oper-
ation of the committee, and certainly
justifies the co-operation and assistance
so generously given by each of the par-
ent bodies.

Membership

The current mailing list of the com-
mittee is composed of the following num-
bers, which include members, associate
members, graduates and students:

Engineering Institute of Canada
(Toronto Branch) 685

Institution of Civil Engineers .... 136
American Society of Civil

Engineers 48

total listed 869
total served 812

Note: the totais differ slightly owing to
dual memberships in the parent bodies.

Following the preparation of this com-
prehensive mailing list and the circular-

ising of members prior to each meet-
ing, many requests for inclusion on the
list have been received by the members
of the executive, and very gratifying com-

ments have been made by individual

members.
It is felt that this membership will

grow in the future years, following the

publication of pertinent details in the

various journals of the parent bodies.

Third Annual

PROFESSIONAL ENGINEERS' BALL
of the

Niagara Group of the A.P.E.O.

and the Niagara Península Branch of the E.I.C

FRIDAY, SEPTEMBER 28, 1956

at

Prudhomme's Garden Centre Hotel

Queen Elizabeth Way at Vineland

DINNER 7:30 p.m. SHARP
Music by "The Solidaires"

BAR OPENS 6:30 p.m.

Dress Optional

For information:

St. Catharines — Gavin Brown — Ontário Paper Company
R. N. Millman — Ontário Paper Company

Niagara Falis — H. ]. Saaltink — H. G. Acres & Company Limited
Fort Erie — A. Zanatta — Horton Steel Works
Port Colborne — A. Zahavich — International Nickel
Welland — Eric Bergenstein — Reliance Electric

Make up your party now and reserve your tickets.

BOWSEfe
Engineers ond manufacturers to general indus-
rry of Liquid Control Systems for 70 yeors.

No. 842

DEHYDRATOR
Specialist Designers and
Fabricators of Fuel and
Lube Oil Insrallation for

AIRPORTS

RAIL, BUS and

TRUCK TERMINALS

PIPE LINE and

BULK TERMINALS

SERVICE STATIONS

GARAGES

A^ir*

Removes 99.99% to

100% Water (Free or

in Emulsion) FROM
GASOLINE, JET and
OTHER LIGHT VIS-

COSITY FUEL OILS.

DEHYDRATION

FILTRATION

METERING

PROPORTIONING

BLENDING

DISPENSING

Warch for our announce-
ment on the revolutionary

Oil Dehydrator and Condi-
tioner for ali lube oil types
and viscosities.

DOES NOT REMOVE INHIBITORS AND ADDITIVES FROM THE OIL IT PROCESSES

FIL-THERMO-VAC

yonA injqidhJLM ate bwilsud

S. F. BOWSER COMPANY LIMITED
HAMILTON, ONTÁRIO

BRANCHES — MONTREAL — OTTAWA — TORONTO — WINNIPEG — REGINA — CALGARY VANCOUVER
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TEXACO REGAL OIL

PC (R & O) has been

used exclusively for

over ten years in ali

Parsons Turbines in the

A. L. Cole Generating

station of the Saskat-

chewan Power Corpora-

tion in Saskatoon.

I "TURBINE SYSTEMS completely Free

of deposits, oxidation and foam ff

Mr. W. R. Riddell, Superintendent of this

plant, states: "Texaco Regai Oil PC (R & O)
has always given dependable performance as

a turbine lubricant. Ali systems remained

free of deposits, oxidation and foaming
conditions. We are also very impressed by

the length of service your oil continues

to give."

Texaco Regai Oil R & has been proved by

test to have ten times the oxidation resistance

of ordinary turbine-quality oils—far greater

ability to keep systems free from sludge, rust

and foam. And there is a complete line of

Texaco Regai Oil R & approved by ali

leading turbine builders for ali types and

sizes of turbines— as well as types and sizes

of hydraulic equipment.

Let a McColl-Frontenac Lubrication Engineer

help you select the proper one to keep your

turbine and hydraulic equipment trouble-free.

Just call the nearest of the many McColl-

Frontenac Bulk Stations across Canada,
or write: McColl-Frontenac Oil Co. Ltd.,

142 5 Mountain Street, Montreal 2 5, Quebec.

McCOLL-FRONTENAC OIL COMPANY LIMITED—Manufacturers and Distributors in Canada of Texaco Petroleum Products.

Texaco Regal Oils R & O
o

FOR ALL TURBINE AND HYDRAULIC UNITS
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• BRANCH NEWS

Finances

From the period of inception of the

committee up to and including Decem-
ber 31, 1955, ali of the expenses of the

Committee were borne by the Toronto
Branch of the Engineering Institute of

Canada. This included the initial costs

of setting up stencils for the bulk of the

mailing list, and the cost of printing

and mailing notices for the first meeting
held on November 24, 1955. It will

therefore be seen from the statement of

expenses that the average cost per meet-
ing for each of the three meetings held

in 1956 was $64.88.

Two further meetings are planned for

the current year and it will be seen
therefore that an estimated deficit based
on tíie above cost per meeting can be
expected for the first year of operation.

It also appears that, on the basis of five

meetings per year, the annual approxi-

mate costs for a year of operation will

be in the neighborhood of $360, allow-

ing for miscellaneous minor contingen-

cies.

It should be noted that the costs of

members' dinners have been borne by
the individuais concerned, and only the

cost of entertaining the guest speaker has

been included.

Organization

As presently constituted, the executive

committee consists of the following—
Institution of Civil Engineers — two
members.

American Society of Civil Engineers —
two members.
Engineering Institute of Canada (Toron-

to Branch) — three members.
The committee has also added to its

numbers by inviting a secretary and a

ATTENTION PLEASE!
E.I.C. BRANCH EXECUTIVES

Several months ago you were written to by headquarters' staff

on the subject of new developments in your area of Canada, and
the desirability—almost the necessity—of getting Journal papers
to describe them. There is so much going on now, in so many
places, that ordinary methods of keeping abreast of the engineer-

ing news may fail us. We hope not, but you can help us to be
sure. Please organize your branch this year so as to cover these

two things:

—

1. When you hear about a new development in your vicinity,

in engineering or technology, get a few facts together, plus

the names of some of the principais, and send this informa-

tion to the editor. We will take it up from there, if you wish.

2. When you have a paper delivered before your branch, if it

is a reasonably worthwhile effort TRY to get a manuscript
of it and send it to the editor. Some of our finest technical

presentations are lost forever because of this lack, and no
record exists beyond the memories of the comparative few
who heard the speaker.

HELP THE EDITORS TO KEEP IMPROVING OUR JOURNAL

T
ROLLING ROUND THE WORLD

s ;
» STEEL

BOOTH ROLLING SHUTTERS
Have specially designed besr quality steei strip laths which

resist corrosion and make these "Weatherproof" shutters

suitable for ali climates.

Shutters at Large Motor Works

in Canada.
Rolled up overhead they provide maximum unobstructed

floor space. Electrically operated. Extra large shutters are

a specialty.

JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON, ENGLAND

CANADIAN DISTRIBUTORS (EASTERN & MARITIME)

DAVID McGILL & SONS, LIMITED
620 LAGAUCHETIERE STREET WEST, MONTREAL, PHONE: UNiversiry 6-3691
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• BRANCH NEWS

treasurer from the E.I.C. (Toronto

Branch). The chairman and the immed-
iate past chairman of the E.I.C. (Toronto

Branch) are also ex-officio members of

the Committee, as also are Mr. E. A.

Cross and Mr. R. F. Legget (Institution

of Civil Engineers).

Mr. H. Fealdman was elected chair-

man by the members of the committee.

Executive Members

Engineering Institute of Canada (To-

ronto Branch) - D. G. Watt, C. Hersh-

field, M. Walkinshaw.

Institution of Civil Engineers — A. F.

Staig, H. Fealdman.

American Society of Civil Engineers —
M. S. Yolles, R. G. Watson; secretary,

B. Hardcastle; treasurer, L. F. Bresoln;

ex-officio, K. F. Tupper, M. W. Hug-
gins, E. A. Cross, and R. F. Legget.

Future Plans

The committee is planning five meet-

ings for the 1956-57 season, one of which
will be an open night, for which en-

deavours are being made to promote a

paper from a local member of the group.

In this way, the committee hopes to stim-

ulate interest in the presentation of lo-

cal papers.

E.I.C. and Professional

Development

Report of P.D. Courses in Canada

For over five years the Institute

has been promoting courses in pro-

fessional development within the

branches. Believing that not many
members had any concept of the

scope of the Institute 's interest and
activity in this field, the following

general report has been prepared for

the attention of ali members.

Although it is well known to those

who have been associated with the

acitivity, there are many who do not

know that the field secretary Colonel

L. F. Grant has been the "spark plug"

throughout these many years. It is

a pleasure to have this opportunity

to acknowledge publicly the great ef-

forts he has made on behalf of the

young engineers, and the success that

has attended them.

Summary Report on Professional

Development

In 1950, the Engineers' Council for

Professional Development published

the report of a committee headed
by Dr. Monteith (of Westinghouse)

entitled, "The First Five Years of

Professional Development". The
theme of this was the "Continued

Canada Creosoting Company for the best in treated timber

'•rpermaneneeoBd
economy

Pressure Treated foundations supplied by Canada Creosoting

Company Limited, being driven for new Court House at Kelowna,

B.C.

Pressure Treated timber was specified because it is "economic-

ally permanent" . . . combines permanence with low first cost

and low maintenance.

Pressure Treated timber is a highly adaptable structural material

which can be designed to meet exacting requirements for strength

and durability.

For complete information on pressure treated timber and its

design applications call any of the sales offices below.

CANADA CREOSOTING COMPANY!

Sales Offices:

Truro

Montreal

Taranto

Winnipeg

Calgary

Narth Vancouver

CANADA CREOSOTING COMPANY
LIMITED

Suppliers of Pressure Treated timber for Bridges

and Culverts, Wharves, Poles and Cross Arms,

Foundation Timber and Piling, Farm Structures,

Track Ties, Wood Block Floors, Roof Planking,

Fence Posts, Guard Rails, Mine Timbers.
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SMAli BUSINESSES

Uri vate \ \ \

[

Instant nation-wide communication brings big business

scope to smaller organizations. And PW Teletype

is a rented service; there is no capital outlay ... no

maintenance or depreciation worries.

In hundreds of businesses, large and small Private

Wire Teletype can help cut costs, improve operations

in scores of ways.

OTHER TELECOMMUNICATION SERVICES

Inquire about Facsimile service, control and

telemetering channels, and the application of IDP*

through PW Teletype.

*lntegrated Data Processing

Linked with Western Union for Canada-U.S. A. PW Service

CANADIAN 7w
i r:ÍTWkU PACIFIC^SERVICE £

CN-CP TELECOMMUNICATIONS SERVE ALL CANADA

• BRANCH NEWS

Education of Graduate Engineers".

In the United States, because they

planned along very ambitious lines,

they did not get a course started

until 1954/55, in Cincinnati. They
are now organizing a second course

in Detroit.

However, Colonel L. F. Grant de-

cided to get courses going in Can-
ada right away, which would be
self-supporting from a small fee, and
more or less run by the young en-

gineers themselves. The first courses

began in the 1951/52 season, so that

P.D. in Canada has completed its

fifth year.

It is difficult to estimate the num-
ber of young engineers who have

benefited but it is probably about

2,000. There were 15 courses operat-

ing in 11 branches in the past season

with approximately 450 enrolled (and

this does not include the Montreal

Júnior Section).

Colonel Grant felt that if a group

of young engineers met weekly dur-

ing the winter, and invited well

knovvn authorities to speak on non-

engineering subjects, they would ac-

quire not only valuable general

knowledge but would get training in

public speaking by acting as chair-

men, introducers, thankers, and ask-

ing questions-at the meetings. This

has proved to be the case. Those

who have taken the courses show

a most decided improvement in man-

ner and self confidence.

During the first years many of the

branches set up courses which ran

for two and three seasons; then in

smaller centres because they used

up the number of speakers avail-

able, and there was some repetition

when the same members returned

each vear, they have either turned

to something operated by a nearby

university, or in some cases discon-

tinued the courses. The Field Office

has taken on the work of circulating

literature and offering assistance, and

in Toronto actuallv runs the two

courses which have been in continu-

ous operation.

Branch P.D. Programs

Last vear eleven branches had

courses, as follows:

Çuebec: This is an engineering

course directed through LTJniversite

Lavai, and covers advanced design of

structures and soil mechanics. The
course lasts three vears and includes

three hours per week of lectures plus
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TORRINGTON CUSTOM-MADE BEARINGS

This 63" bearing was custom-made for us-by TORRINGTON!

Building custom bearings for industry is a Torrington

specialty. Whatever the anti-friction assignment —
Torrington can design and build the bearing for the job.

When you specify a Torrington job-designed bearing,

you're calling on engineers with extensive experience in

custom-bearing applications. Torrington will survey your

needs, recommend and design the right bearing to provide

peak efficiency, economy and service life.

For any standard or custom bearing, backed by broad

manufacturing and design experience—specify Torrington.

THE TORRINGTON COMPANY
South Bend 21, Ind. • Torrington, Conn.

District offices and distributors in principal cities of
United States and Canada

TORRINGTON
BEARINGS

Spherlcal Roller •

Needle
Tapered Roller • Cylindrical Roller

• Ball • Needle Rollers
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CHEMICAL

MANUFACTURERS

rely/on
I | kl 17/

CANADA PUMPS
íl IIIIH^=^
ENGINEERING

CHEMICAL SERVICE PUMPS

RUBBER-LINED

DOUBLE SUCTION
CLEAR WATER PUMPS

Chemical manufacturers, in common
with ali other Canadian industrial

processors, rely on Canada Pumps to

keep quality uniform, production on
Schedule and processing safe.

Among the equipment designed and
built by Canada Pumps Ltd. for the

chemical industry are the famous RS
rubber lined pumps to handle corro-

sive liquids; single stage, single suc-

tion chemical Service Pumps for non-
corrosives, and double suction clear

water pumps.

As in- other industries, chemical
manufacturers also rely on Canada
Pumps for boiler feed, fire and
sewage pumps.

Whether your problem involves the

pumping of clear water, acids,

viscous liquids, sewage or paper
stocks, Canada Pumps offers you the

skills and facilities to handle any job

from original design to field service.

Write today, outlining your specific problem.

Our associate organization, Canadian Blower & Forge

Co. Ltd., supplies standard and special fan equip-

ment for ali Industrial processing

and ventilatlng requlrements includ-

Ing rubber-l i ned, fume removal fans

for the chemical industry.

CANADA PUMPS LIMITED
HE AD OFFICE : KITCHENER, ONTÁRIO

ENGINEERING SALES OFFICES: MONTREAL • TORONTO • HAMILTON
SAINT JOHN • WINNIPEG • EDMONTON • VANCOUVER

• BRANCH NEWS

assigned work. Those who complete
it and produce an acceptable thesis

may be granted a master's degree
by the university. This grew out of
their original P.D. course and is con-
sidered as one of the Quebec Branch
activities. One of the Provincial Gov-
ernment educational organizations

gives the Quebec Branch $1,000 a
year for this project.

Hamilton: The P.D. course in Hamil-
ton is considered the model for ali

P.D. courses. They operate four
groups with a total enrolment of 150.

Group one stresses general knowl-
edge. Group two gives specialized

study on five topics: business man-
agement, public speaking, govern-
ment, human relations and philoso-

phy. Group three takes up business

administration. Group four studies ad-

ministrative practices by the Harvard
Case Method.

Hamilton seems to have achieved
a continuity of enthusiastic committee
officers which has assured the suc-

cess of the course.

Kootenaij: This branch has had P.D.

for three vears. Fifteen graduates of

their P.D. I of 1954/55 formed a P.D.

II in 1955/56, and arranged five

talks on business administration and
five general topics. They feel they

will now have to discontinue for one

year for lack of speakers.

Halifax: P.D. is in its fourth vear in

Halifax. The first year they had a

general course; the second year they

concentrated on public speaking only;

the next vear on investment; and
during the past year had 12 lectures

available through St. Mary's Univer-

sity extension.

Winnipeg: Here the second vear of

P.D. has been completed. They now
have two courses, more along the

lines of Hamilton and Toronto, which
is the type of course Colonel Grant

prefers, i.e., the first year general

subjects (last year specializing in

govemment and law), and the sec-

ond year on the arts.

Ottawa: The general program at Ot-

tawa last vear included ten plant vis-

its as well as general meetings.

There was also an evening with re-

freshments, for university students.

Belleville: This branch has just com-
pleted a two-year course in business

administration under the auspices of

(Continued on page 1322)
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I NSTRU M E NTATIO N CAMERA
AND AUTOMATIC
TRI-FILM PROCESSOR

SPECIFICATIONS

INSTRUMENTATION CAMERA TYPE T232 Mk7

Size: 7'/»" x 5%» x 6Vt*
Weight: 13lbs.

Power: 28 voltsDC: constant demand.4 amperes;
intermittent up lo 1.8 amperes. The Type
T232 DC power supply, which operates
from 1 1 Ov 60 cps, is available to power
lhe Camera

Lens: 28mm Augenieux F3.5, or to customer
specification

Magazine: 100 ft. 35mm standard sprocketed film.

No. 10 daylight loading spool. 400 ft.

magazine available on special order
Picture Formais: 18x25, 25x25 or 25x36 mm.
Exposure: 1/100 second, or longer with intervol-

ometer control

Interval Time: 3 cycles per second maximum

AUTOMATIC TRI-FILM PROCESSOR TYPE T246 Mk3

Size:

Weight:
Power Consumption

Process Capacity:

Rate of Processing:

54 " long, 22 " wide, 5 1
" high

400 Ibs.

5 KVA maximum single-phase: 110
volts, 45 amps, or occording tO
customer requirements
1 to 4 rolls 1 6 mm

]
lengtrt

1 or 2 roils 35 mm > to

1 roll 70 mm ] 400 ft.

1 Vi, 3 or 6 ft. per min.

Temperoture-controlled Solutions and dryer
Daylight operation except loading of film into magazine
Processes perforated or plain film

Here is the perfect answer to the problems of film

recording and the obtaining of quick results without loss

of quality. The Mark 7 Instrumentation Camera is

completely fiexible through the entire field of

instrumentation and aerial survey positioning

photography. The shutter is a focal plane type, the basic

exposure speed of which is 1/100 second. The camera
may be cycled from 3 frames per second to any desired

longer interval. Interchangeable apertures permit

photographs of 18x25, 25x25 or 25x36 mm. A high degree

of accuracy is achieved in respect to lens alignment,

focusing and format positioning. Main components
designed on the "module" system make conversion from
one camera type to another relatively simple should

customer requirements change.

A fitting companion is the transportable Mark 3

Automatic Tri-Film Processor that develops and dries

16, 35 or 70 mm film at 1 '/2 , 3 or 6 feet a minute.

Four 400-ft. 16 mm films can be handled simultaneously

—

or two 400-ft. 35 mm films—or one 400-ft. 70 mm
length. The various film sizes are accommodated by simple

adjustments of film separators. Separate temperature

control of the processing solutions is possible on each
tank from 60 to 110 degrees F, within ± 1 degree.

The latest high temperature chemical resistant plastics

and Type 316 stainless steel are used in ali chemical áreas.

Write for literature and quotations.

PSC APPLIED RESEARCH LTD.
1500 OCONNOR DRIVE

PLYMOUTH 5-33T1

TORONTO 16, ONTÁRIO, CANADA
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News of Other Societies

Important Meeting in Montreal

The Engineering Institute of Canada
was happy to co-operate with The Amer-
ican Society of Mechanical Engineers
through the ASME-E.I.C. International

Council in arranging meetings at the

Windsor Hotel, Montreal, on June 19
to 22 last, inclusive, of two important
organizations from south of the border.

Once each year the ASME Boiler and
Pressure Vessel Committee meets jointly

with The National Board of Boiler and
Pressure Vessel Inspectors in a location

outside of New York City. This year an
invitation to meet in Montreal was ac-

cepted and the occasion was rendered
especially notable for two reasons. It was
the 25th general meeting of the Na-
tional Board and was also the first oc-

casion on which the annual joint meeting
of the two bodies has been held in Can-
ada.

Work of the Committees

The ASME Boiler and Pressure Ves-
sel Committee was set up originally by
The American Society of Mechanical En-
gineers in 1911 for the purpose of formu-
lating standard rules for the construction

of steam boilers and other pressure ves-

sels. The National Board of Boiler and
Pressure Vessel Inspectors was organized
in 1919 and is now composed of the

chief inspectors of states and municipali-

ties in the United States and of the prov-

inces in the Dominion of Canada that

make use of the Boiler and Pressure Ves-
sel Code.

Registration for the meeting opened
at 10 A.M. on Tuesday, June 19 and
later in the morning an executive session

of the National Board took place. After

luncheon attended by the members and
their guests, including the ladies, the

meetings were formally opened with ad-
dresses of welcome by the following

officials or their representatives: Hon.
Antonio Barrette, Minister of Labour
for the Province of Quebec, His

Worship Jean Drapeau, Mayor of Mont-
real, Robert L. Dunsmore, M.E.I.C.,

vice-president, The Engineering Institute

of Canada, Montreal, Gerald N. Martin,

M.E.I.C., chairman, ASME-E.I.C. Inter-

national Council, Montreal, Harry E.

Boardman, Mem.ASME, chairman of the

ASME Boiler and Pressure Vessel Com-
mittee, William A. Calvin, president, In-

ternational Brotherhood of Boilermakers,

Blacksmiths, Forgers and Helpers, Frank
X. Gilg, Mem.ASME, representing Wil-

liam P. Heuser, president, American
Boiler Manufacturers Association and Af-

filiated Industries.

At the conclusion of the welcoming
ceremonies a most interesting technical

. paper was presented by I. N. MacKay,

National Board—ASME Boiler Code Committee meeting. Head table guests for the
dinner which took place on June 21, were, left to right, H. G. Thompson of the
E.I.C.; F. W. Smith of Salem, Oregon, president of the National Board; A.
LaBissoniere, chief boiler inspector, Province of Quebec; C. O. Myers of Columbus,
Ohio, secretary-treasurer of the National Board; G. N. Martin, chairman of the
ASME-E.I.C. International Council; Wm. Ferguson, manager, Union Boiler Law
Society, Hartford, Conn.; H. E. Aldrich, Vice-chairman, ASME Boiler Code Main
Committee, New York; L. Austin Wright (behind the camera), general secretary,
Engineering Institute of Canada.

Below. A session of the ASME Boiler and Pressure Vessel Committee and the
National Board of Boiler and Pressure Vessel Inspectors meeting in Montreal.
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industrial insulations

. . . everywhere in Canada

Canada's four development extremities are the DEW Line in

the North, Sarnia's "Chemical Valley" in the South, Kitimat

in the West and Camp Gagetown in the East. At these points

of the compass (and everywhere in between) Fiberglas

industrial insulations are used to control high and low

temperatures.

For your technical files, we can supply comprehensive data

on ali the products listed below.
'

Pipe Insulation

Boiler Insulation

Noise Control Products

Duct Insulation

Roof Insulation

Cold Storage Insulation

Fl B ERG LAS
FIBERGLAS CANADA LIMITED

Tl

FIBERGLAS CANADA LIMITED
GENERAL SALES OFFICES:

10 PRICE STREET, TORONTO, ONTÁRIO
BRANCH OFFICES:

MONTREAL • OTTAWA • TORONTO
WINNIPEG • VANCOUVER
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You need more
than luck

to choose the

right site!

Place a four-leafed clover in your
buttonhole if you so fancy . . . but in

your despatch case have the answer

to a carefully planned industrial

placement study dealing specifically

with your particular problem.

Luck and guesswork have no
place in a decision upon which the

future of your enterprise depends.

A good plant site is not just an
attractive piece of ground capable

of being served by a railway siding

. . . it is ali that, but in the proper

economic environment ... a location

where the various factors that make
for success are in proper balance—
raw material sources, markets, la-

bour, power, water supply, living

conditions and other things.

We have a background of ex-

perience in this important matter of

industrial placement. It costs you
nothing, you incur no obligation, in

availing yourself of that experience.

Dept. of Research

& Development

Room 708, 407 McGill St.,

Montreal 1, Que.

Canadian

National

Ràilways

Industrial Developmenl Offices af

MONCTON QUEBEC MONTREAL TORONTO
WINNIPEG EDMONTON VANCOUVER

NEW YORK, N.Y. LONDON, Eng. DETROIT, Mich.

• NEWS OF OTHER SOCIETIES

M.E.I.C., manager, engineering, Civilian

Atomic Power Dept., Canadian General
Electric Co. Ltd., Peterborough, Ont,
dealing with "Atomic Power Develop-
ments in Canada".

Later the same afternoon the National

Board entertained ali members and
guests together with their ladies at a

reception and cocktail party in the York
Room of the Windsor Hotel.

On Wednesday, June 20, the moming
was devoted to a panei discussion on
Sections I, II and IV of the ASME
Boiler Code with Alfred LaBissonniere,

Mem.ASME., examiner and chief inspec-

tor, Province of Quebec, as moderator.

In the afternoon the same panei contin-

ued with discussions of Sections VIII

and IX of the Code. The following mom-
ing, Thursday, June 21, simultaneous'

open meetings were held of the follow-

ing ASME subcommittees: Unfired Pres-

sure Vessels, Heating Boilers, Welding,

Fire Tube Boilers, Power Boilers.

Thursday afternoon there was a panei

discussion dealing with National Board
"Recommended Rules for Repairs to

Power Boilers and Unfired Pressure Ves-

sels by Welding" with J. N. Briggs, direc-

tor, Department of Labour, Province of

Ontário, Toronto, as moderator.

Reception and Dinner

The main social event of the meetings

consisted of a dinner and dance held in

the Windsor Hall on Thursday evening.

This was preceded by a reception and
cocktail party in the Rose Room of the

Windsor Hotel, arranged by the local

committee. Through the very kind gener-

osity of those Canadian companies whose
interests bring them into contact with

the work of the ASME Committee and
the National Board.

The meetings concluded with open ses-

sions of the ASME Boilers and Pressure

Vessel Committee which carried on ali

day Friday and which were attended by
ali those present. The Canadian repre-

sentation at ali meetings was most grati-

fying and in addition to the provincial

inspectors there were several members of

the Canadian Standards Association B-51

Committee as well as many representa-

tives of the steam power plant equip-

ment, oil refining and paper industries

present.

Ladies who accompanied their hus-

bands to these meetings were made es-

pecially welcome and the local Ladies

Committee, thanks again to the generos-

ity of the contributing Canadian indus-

trial and other organizations, were able

to provide a bus tour of the Laurentians

on Wednesday, including lunch at the

Laurentide Inn, Ste. Agathe as well as

a tour of Montreal with lunch at the

Restaurant Hélène de Champlain on St.

Helen's Island on the Thursday.

The participating organizations were
most profuse in their expressions of ap-

preciation for the excellent manner in

which ali of the local arrangements were
carried out. Since these were due in very

large measure to the local committees

working under the auspices of the ASME-
E.I.C. International Council, the mem-
bers are named hereunder in sincere

thanks for their efforts.

General Committee on Arrangements
Chairman, H. M. Esdaile, M.E.I.C
Vice-chairman, I. P. Fitzgerald

Entertainment, J. D. Hood
Registration, T. L. Noel
Reception, G. N. Martin, M.E.I.C.

Transportation, M. D. Phillips, J. L.

Bajada, H. E. G. Dupuy, M.E.I.C,
. E. H. Brooke, M.E.I.C, P. W. Gooch,

M.E.I.C
National Board Executive, Alfred La-

Bissonniere, Mem. ASME.
Secretary, H. G. Thompson, M.E.I.C

Ladies' Committee
Chairman, A. M. Bain, M.E.I.C, Mrs.
A. LaBissonniere, Mrs. E. H. Brooke,

Mrs. A. M. Bain.

Calendar
The Canadian Good Roads Association

will hold the annual convention at the

Chateau Frontenac Hotel, Quebec City,

October 2 to 5.

Features of the program will be a re-

view of developments at the site of the

$12-million road durability test in Illi-

nois, by Dr. Gordon Campbell, CGRA's
engineer-observer on the Highway Re-

search Board project; and the "Roads
Round-up" in which sénior government

authorities will report developments.

CGRA offices are at 270 Maclaren

Street, Ottawa.

The Association has also announced
the award of two scholarships, valued

at $2,000 each for post-graduate study

in highway engineering in the United
States.

The first, the Armco Drainage Good
Roads Fellowship, has been awarded to

Henri Perron of Quebec City. Mr. Per-

ron has been employed by the Quebec
Department of Roads since 1947.

The second, the Canadian Salt Good

Roads Scholarship, goes to Robert B.

Campbell, of Toronto, who has been em-
ployed by the Ontário Department of

Highways since 1949.

The Engineers' Council for Profes-

sional Development (29 West 39th
Street, New York) will hold the twenty-
fourth annual meeting on October 25
and 26, 1956 in Detroit, Mich.
The meetings and luncheons, through

the courtesy of the Engineering Society

of Detroit, will be held at their Head-
quarters, at 100 Farnsworth Avenue.

Hotel headquarters will be the Statler

Hotel, where the annual dinner and buf-

fet supper will take place.

The printed invitations, reservation

cards, and programs will be mailed a

month or six weeks before the meeting.

However, hotel reservations may be
made now.
A splendid program is planned by the

Training Committee, with emphasis on
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X
Mounted on a 50 ton trailer, this mobile substation supplies

current by submarine cable to the largest pipeline dredge

in the world, the "Hydro-Quebec". The dredge is being

used to deepen and widen the Beauharnois Canal to

provide additional electric horsepower for the Quebec

Hydro Electric Power Commission.

ST. JOHN'S HALIFAX - SAINT JOHN
MONTREAL - TORONTO • FORT WILLIAM
WINNIPEG REGINA - EDMONTON

CALGARY - VANCOUVER

The 10000 KVA fan-cooled transformer, designed and

built by PACKARD, is fed at 44000 volts and delivers

power to the dredge at 13200 volts, 3 phase, 60 cycles.

The transformer windings are designed to give secondary

voltages of 2300/2540/6900/7620 delta connected, and

4000/4400/12000/13200 wye connected, making the

whole unit exceptionally versatile.

BUYWORD FOR QUALITY IN ELECTRIC AL APPARATUS SINCE 1894

PACKARD ELECTRIC
Companif JLimited
ST. CATH ARINES, ONTÁRIO
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ONE OF BELL TELEPHONE'S SPECIALIZED COMMUNICATIONS SERVICES

HE IS OPENING

A VALVE 50 MILES AWAY

...BY TELEPHONE
Pipeline, power and other companies faced with the need to

measure and control flow over long distances and wide

áreas depend more and more on bell telephone channels

FOR TELEMETERING AND SUPERVISORY CONTROL.

These modern systems permit the dispatcher, at his desk,

practically to "run the show" by remote control—select and

read meters, start and stop pumps and motors, open and close

valves, get in touch promptly with field men when need arises...

Every job is different, but you can count on Bell Telephone

Communications specialists to provide the Communications

equipment—telephone, microwave radio, teletype, mobile

telephone—in various combinations and applications to

handle it.

Whatever your Communications needs, consider the ad-

vantages and economy of leasing Bell Telephone equipment

:

No capital outlay. No maintenance problems. No obsolete

equipment. Cali us in for a survey of your Communications.

Without obligation to you we will be glad to recommend
the system most suited to your particular requirements.

Just call our nearest Business Office.

Intercommunicating Telemetering and

Telephone Systems BELL TELETYPE Mobile Telephone Systems Supervisory Control

THE BELL TELEPHONE COMPANY OF CANADA

• NEWS OF OTHER SOCIETIES

the project in Detroit these past two
years. An interesting program is being
arranged for the ladies.

The Ontário Section of the American
Society of Mechanical Engineers, with
the co-operation of the B-51 Committee
of the Canadian Standards Association

will hold a one-day seminar on the
ASME Boiler Code and the ASA Code
for Pressure Piping on September 21,
1956.

Readers are invited to submit questions

which they would like to hear answered.
It is expected that most questions will

concern power boilers, unfired pressure

vessels, code for pressure piping. In ad-

dition there will probably be questions

arising from welding requirements and
others arising from nuclear applications.

Information may be obtained from G.
C. Smith, chairman, or D. Quan, secre-

tary, Ontário Section, ASME, Box 511,

Hamilton, Ont.

For the first time in its fifty-year his-

tory, the American Concrete Institute

(182 West McNichols Road, Detroit 19,

Michigan) will hold its regional meeting

in Montreal this year.

Many of the 8,000 members of this

association intend to be at the meeting
which will be held at the Sheraton-Mount
Royai Hotel in Montreal on October 24-

25. In addition to the business sessions,

the program calls for two full days of

tours of plants and of the St. Lawrence
Seaway Power and Canal developments.

The Montreal meeting will mark the

second time that this annual conference

is held outside the United States.

The American Concrete Institute has

contributed in a large way to the de-

velopment of concrete technology on this

continent.

The Canadian Chamber of Com-
merce ( Board of Trade Building, Mont-

real 1 ) will hold the 26th annual meet-

ing at Quebec City, October 15 to 18,

1956. Meetings will be at the Chateau

Frontenac.

D. E. Kertland, of Toronto, has been

elected president of the Royai Archi-

tectural Institute of Canada for 1956-57,

the Institute announced recently.

A. F. Duffus of Halifax is first vice-

president; K. C. Stanley of Edmonton is

second vice-president. The honorary

treasurer is Maurice Payette of Montreal

and the honorary secretary is Harland

Steele of Toronto.

The British Nuclear Energy Confer-

ence will be held November 22-23, 1956

at the Institution of Civil Engineers ( 1-7

Great George Street, London SW1).
Sponsors are the Institutions of Civil,

Mechanical, Electrical and Chemical

Engineers and the Institute of Physies.
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NEW
weather-resistant,

corrosion-resistant

GRINNELL VARIABLE

SPRING HANGERS...

Another Grinnell First

!

Grinnell pre-engineered spring hangers are

now offered in two new lines to meet the need

for spring hangers in installations subject to

highly corrosive industrial conditions and to

severe weather exposure.

These hangers are the result of extensive

experimentation with various coatings for

Grinnell's standard pre-engineered spring

hangers. In addition to providing flexibility

in pipe suspension, they provide versatility of

application through their corrosion-resistant

characteristics. They are . . .

Neoprene coated — for highly corrosive con-

ditions such as those found in chemical plants

and refineries. AU parts of the hanger are neoprene

coated to protect the base metal from a wide range

of corrosives. The flex life of the spring is unaffected

by the neoprene . . . the coating resists cracking or

flaking over a wide temperature range.

2 Galvanized — for outdoor installations where
weather conditions are severe. Ali parts of the

hanger are galvanized except the spring, which is

neoprene coated to avoid alteration of temper, hy-

drogen embrittlement and decreased flex-life of the

spring — usual hazards to springs from the galvan-

izing process.

GALVANIZED or

NEOPRENE
COATED CASING

GALVANIZED or

NEOPRENE COATED
RODS and

TURNBUCKLE

NEOPRENE
COATED
SPRING

GALVANIZED or

.NEOPRENE COATED
/ BOLTS and NUTS

AVAILABLE IN 7 TYPES FOR
THESE TYPICAL APPLICATIONS

(A) Rod threaded to top cap (B) Furnished with

single lug (C) Two lug style (D) Top adjusting

(E) Adjustable top and bottom (F) For floor

support (G) Trapeze assembly.

GRINNELL
CANADA S #1 SUPPLIER OF
PIPE HANGERS AND SUPPORTS

Along with the obvious advantages of

such corrosion and weather-resistant

characteristics, consider these features . .

.

* Maximum variation in supporting force

per W of deflection is 10'/2% of rated

capacity — in ali sizes.

• Precompression* assures operation of

spring within its proper working range,

*Precompression is

as well as saving valuable erection time.

Reduced over-all height saves space.

• 18 sizes available from stock for load

ranges from 53 Ibs. to 12,000 Ibs.

t Available in 3 spring lengths for travei

ranges of l'/i, 2'/2, and 5 inches.

^ Installation is simplified by integral

load scale and travei indicators.

a patented feafure.

Grinnell Company of Canada Ltd. • Edmonton • Montreal • Toronto • Vancouver • Grinnell Distributors in Principal Cities

pipe fittings * welding fittings * pipe hangers * valves * Grinnell-Saunders diaphragm valves * pipe

prefabricated piping * heating speciaities * water works supplies * Grinnell automatic fire protection systems
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Library Notes
Additions to the

Institute library

Reviews, Book Notes

Standards

BOOK REVIEW

A guide for development;

Uranium City and distriet.

K. Izumi and G. R. Arnott. Regina, Department
of municipal affairs, Community planning branch,
1956. 74p., mimeog.

This guide for the "fastest growing

community" in Saskatchewan has a three-

fold purpose; to record existing condi-

tions, to review initial premises and as-

sumptions, and to outline requirements

for future developments as a guide for

local officials.

The committee preparing the report

had very little information with which
to work. For example, there was no de-

tailed topographical information for other

than the immediate townsite. At the time

of he 1951 census Uranium City did not

exist. Consequently, ali estimates of fu-

ture population, number, types ages, etc,

have had to be based on techniques cur-

rently employed in planning new towns.

This report supplements that issued in

1955 on the Beaverlodge Area in general.

Commencing with a brief history of

the community from the arrival of the

first inhabitants in 1952 up to September
1955 when there were some 1500 people
living in the town, the report next con-

siders location and climate.

The next few chapters consist of a pop-
ulation forecast, an estimate of the land
required for both commercial and resi-

dential use, and a consideration of the
sections of land in the area which will be
usable for development. A forecast is

made of the numbers of various types
of accommodation which will be requir-

ed, and suggestions are made as to min-

Members may borrow the

books mentioned in these

Notes on application to the

librarian. Two books may be

borrowed for two weeks.

LIBRARY HOURS

Monday to Friday

9 a.m.— 5 p.m.

imum housing standards to be reached,

methods of financing purchase, etc.

Suggested street plans are given for

both residential and commercial districts,

and recommendations are also made as

to the numbers and types of commer-
cial buildings which will be required

eventually.

Other topics on which suggestions are

made are education, recreation, trans-

port, highways and traffic, Utilities and
services, and administration, including

taxation, municipal officials and staff.

Although referring to one particular

town, with its own set of problems, the

report should be of interest to anyone
concerned with establishing either a

completely new town, or with planning

new developments in an existing com-
munity. This is the second such publica-

tion we have received from the Saskat-

chewan Community planning branch
within the past few weeks, and we think

they are to be congratulated on the thor-

ough way in which the plans are drawn
up. S. C.

BOOK NOTES

Prepared by the Library The Engineering Institute of Canada

Book notes marked by an asterisk have been
provided through the courtesy of the Engineer-
ing Societies Library in New York.

Asbestos: its origin,

production and utilization.

W. E. Sinclair. London, Mining publications,

1955. 365p., illus., 50/-.

Seeing that Canada supplies seventy-

three percent of the world's asbestos, it

is interesting to see this book which,

although general in nature, tends to con-

centrate on conditions in South Africa

and Souhern Rhodesia, also large pro-

ducers of asbestos.

After a short history of the mineral,

there is a detailed discussion of the

various types of asbestos and the form

and nature of their disposition, and

world distribution. Production methods

are discussed, mining, milling, classifica-

tion, grading and marketing. The com-
mercial applications of the fibre are con-

sidered and brief mention is made of

synthetic asbestos.

There are many statistics on resources,

production, consumption and cost, al-

though unfortunately few of these are

for later than 1952. A good bibliography

and geograhical index complete this very

interesting and useful book.

Atoms and energy.
H. S. W. Massey. New York, Philosophical library,

1956. 174p., illus., $4.75 (U.S.)

Written by the vice-president of the

Atom scientists association who has al-

ready written three monographs on atom-

ic physics, this book gives a non-technic-

al account of the developments in atomic

physics leading to the large scale release

of atomic energy.

The first two chapters discuss the re-

lations between electrons, protons, neu-

trons and atoms and the chemical energy

in atoms. Also discussed are the large

scale release of atomic energy, and the

uses of atomic energy, both peaceful and
otherwise. A final chapter details some
of the present day research in atomic

physics.

"Calculation of change gear ratios.

E. H. Wang. Available from the author, 601
Monroe Drive, Xênia, Ohio, 1954. 116p., spiral

binding, $3.50 (U.S.)

The problem of finding two, four, six,

and more gear ratios that will approach

desired ratio in the form of a decimal

is an old one. The author here provides a

systematic development of simple prin-

cipies. Factor tables and sample work
charts follow a step-by-step explanation

of the methods. The most suitable prac-

tical ratio within a given permissible er-

ror may be found or, if wanted, the

ratio with the smallest error.

"Design manual for roller

and silent chain drives.

Prepared by Jackson and Moreland. Indianapolis,

Association of roller and silent chain manufactur-

ei, 1955. 95p., illus., $3.50 (U.S.)

A practical manual covering the de-

sign of roller chains and sprockets, pro-

cedures for selecting roller chain drives

for given requirements, and roller chain

installation, lubrication, and mainten-

ance. A chapter on the design of silent

chain drives, a brief history of chain

drive, and a discussion of the relative

merits of chains, gears, and belts are

also included.

The disposal of sewage, 3rd ed.

T.H.P. Veal. Toronto, British Book Service, 1956.

208 p., illus., $5.10.

A textbook on the subject, now in its

third edition, the book covers the main

principies and methods of sewage treat-

ment and disposal. Descriptions of older
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Me-È cou/d ivríte a buyers gu/de!

When it comes to equipment, you can't fool maintenance

men. They know what stands the gaff—and what doesn't. They

also know a lot of their work is due to faulty selection of equip-

ment—mistakes in judgment of quality, mainly.

In buying valves, such mistakes usually happen when someone

buys on price alone, or because "ali valves look alike". In either

case, today's penalty is excessive maintenance at the highest

labor rates in history. And where valve trouble causes production

loss, it, too, was never costlier.

Standardizing on Crane valves eliminates a lot of mistakes,

and it's the thriftiest habit in piping equipment buying. Better

Crane quality and bigger selection assure it.

VALVES • FITTIN6S PIPING
PLUMBING • HEATING

HATION-WIDE SERVICE THROUGH BRANCHES, WHOLES ALERS and PLUMBING AND HEATING CONTRACTORS

For complete information on the Crane

Valves to meet your particular require-

ments, ask your Crane representative, or

Crane Branch—or write:

CRANE LIMITED
Género/ Office:

1170 Beaver Hall Square, Montreal

7 Canadian Factories • 27 Canadian Branches

CRANE
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methods of historical interest have been

retained, but the rest of tlie material

has been brought up to date, and a

chapter has been added on the disposal

of liquid industrial waste. Some of the

topics covered are quantity of sewage,

settlement processes, bactéria beds, bio-

aeration tanks and disposal of sludge.

There is also a suggested scheme for a

city with a population of 50,000.

Electrícal interference.
A. P. Ha e. New York, Philosophical library,

1956. 122p., illus., $4.75 (U.S.)

The amount of knowledge available on
electrical interference with radio and
television reception is now quite large.

It is, however, largely scattered through-

out technical journals. In this book the

author has attempted to cover the subject

in a thorough and practical manner.

He discusses both the causes and ef-

fects of interference, the latter being il-

lustrated by actual photographs of the

different types of television picture dis-

tortion caused by different electric mot-

ors. Also covered are measurement, loca-

tion and avoidance and interference,

filters and Faraday cages. There is also a

listing of British standards on radio in-

terference and suppression.

Electronic computers and
management control.

George Kozrresty and Paul Kircher. Toronto,
McGraw, 1956. 296p., $6.00.

Written by a business executive and a

college professor, this book is intended

for the business executive, and is writ-

ten in non-technical language. Its pur-

pose is to show how electronic comput-
ers can help to solve business problems,

and how they can influence management
planning and control.

Introductory chapters describe just

what an electronic computer is, and sur-

veys electronic methods of data process-

ing. Actual applications of the use of

computers are cited, and the extensive

bibliography lists source material for

those wishing to pursue the subject fur-

ther. Included in the appendices are a

description of the "language" used in á

computer, programming for a computer,

and details of the various types of elec-

tronic data-processing equipment.

Electrons, waves and messages.
J. R. Pierce. Toronto, Doubleday, 1956. 31 8p.,
$5.95.

An explanation, for specialists in other

fields and for the general reader, of the

principies of modem electronics and
their applications, chiefly in long dis-

tance communication and radar. The au-
thor reviews some of the basic laws of

physics concerning motion, electric and

magnetic fields, and waves; shows these

at work in such devices as transmission

lines, resonators, antennas, and vacuum
tubes; and explains how these compon-

ents are combined in mocrowave systems.

Other subjects discussed include tele-

vision, communication theory, relatively.

and quantum mechanics.

"Elementary nuclear theory, 2nd ed.

H. A. Bethe and Philip Morrison. New York,

Wiley, 1956. 274p., $6.25.

This is an introduction to the subject

for students and scientists who are not

specialists in nuclear physics. As in the

first edition, the central theme is the

problem of nuclear forces treated from

the empirical point of view. In this re-

vision, more space has been devoted to

the structure and reactions of heavier

nuclei. In addition, the book has been
expanded to twice the number of pages

in order to take into account theoretical

and experimental advances, particularly

in the energy range of hundreds of Mev.

The appended table of nuclear species

and their masses has also been revised.

Engineering fluid mechanics.
Charles Jaeger. Glasgow, Blackie, 1956. 529p.

illus., 60/-.

This English translation of a well-

IT IS A PROFITABLE PRACTICE

TO STANDARDIZE ON

STEELFLEX COUPLINGS

BECAUSE FALK Standard Type F Steel-

flex Couplings are applicable to 90% of

industrial services, and Special Steelflex

Couplings are available for the other 1 0%.

f íí*?Alfl* they transmit power smoothly,

absorb shock, dampen vibration — thereby

prolonging life of connected units.

BECAUSE you are assured of prompt

delivery from stock.

THE
JXgJwiLLIAM

& SONS
LIMITED

A 0IVISION Of MILISPAUGH LIMITED. SHEFFIELD. ENGLAN0

OWEN SOUND. ONTÁRIO
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St. Cothorines: 50 Church St.

Haileybury: John H. Brumell
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tough jobs !

During the 58 years of

Raymond Concrete Pile

Company's operations,

many tough jobs have come our way.

Some merely took hard work and a little

ingenuity to solve. Others were unsolvable

with the equipment and methods available . . .

so we developed new equipment and methods

to meet the special requirements.

Engineering feats that once were out of the

ordinary are now everyday occurrences

for Raymond's men and machines. We like

to feel that this is one of the reasons for our

continuous growth. We always welcome

the challenge of a tough job.

AYMOND
CONCRETE PILE CO., Ltd.
77 YORK STREET • TORONTO 1, ONTÁRIO
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Branch Offices
1104 HORNBY STREET, VANCOUVER, B. C.
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known book is in effect a third edition,

as it incorporates changes made in the

French translation which appeared in

1954, and contains further additions and
revisions.

Beginning with a section on fundamen-
tal hydraulic principies, this text has three

subsequent major sections on steady flow,

unsteady flow, and flow in underground
strata. Particular attention is paid to basic

hydrodynamic equations, open - channel

flow, surge tanks, and water hammer.
An appendix discusses experimental

values for hydraulic calculations dealing

with the effect of bends and other physic-

al conditions. The value of the book is

increased by the large number of bib-

liographical footnotes.

Handbook of radioisotope

applications. ( 1

)

Manual of nuclear instrumentation. ( 2

)

New York, Nucleonics, 1956. (1) 144p., $1.00
(U.S.) (2) 96 p., 50 cents (U.S.)

Both books are compilations of articles

which have appeared in the periodical

Nucleonics.

The Handbook is concerned with the

applications of radioisitopes, and after an
introductory section on the sources of ra-

diation, the other five sections cover ap-

plications in the industrial field; in food

sterilization; chemical uses; and applica-

tions in the fields of biology, medicine,

agriculture, geology and metallurgy.

The Manual of nuclear instrumenta-

tion is composed of twenty-four articles

covering the latest instrumentation meth-
ods and devices. These include radia-

ion detectors, calibrators, beta gauges,

counting methods, scintillation counters,

monitoring of liquids for radioactivity,

etc.

The hazards to man of

nuclear and allied radiations.

Ottawa, United Kingdom information service,
1956. 128p., $1.04.

Prepared by the British medicai re-

search council, this report presents the

medicai aspects of the dangers of nu-
clear radiation.

After an introductory chapter on the

nature of radiation and its action on liv-

ing cells, the report considers the effect

of radiation on health, and the genetic

effects. Also discussed are the existing

and foreseeable leveis of exposure to

radiation, and one chapter is devoted to

the different ways in which people are

exposed, ranging from workers in his-

pitals handling radioactive isotopes to the
use of X-rays in fitting shoes.

This is a very clear presentation of a
subject which is becoming of increasing
importance.

Heat transfer and fluid

mechanics institute, 1956.

Stanford, University Press, 1956. 278p., $5.75
(U.S.) (Preprints)

This Institute was the ninth in the

series started to make available to engi-

neers in the west a program of research

in heat transfer and fluid mechanics. The
papers are presented in this preprint form
so that participants may have a chance
of reading them before the meetings,

and so stimulate discussion.

The seventeen papers presented cov-

ered a wide variety of topics, the em-
phasis being on those which cover more
than one specific field. There were, in

addition, two special sessions or irrever-

sible thermodynamics.

Those already acquainted with this

series do not need to be reminded of

its value, which is further enhanced by
the bibliographies given at the end of

most of the papers.

Manganese steel.

Hadfields Limited. Toronto, Clarke, Irwin, 1956.

128p., illus., $3.75.

Manganese steel was first produced by
Sir Robert Hadfield in 1882. This book
gives the history of that invention, and
discusses the manufacture and proper-

ties of this extremely tough steel, under
such headings as heat treatment; work-

SPECIALISTS IN:

Restoration and repairs of concrete struc-

tures by "Gunite" and other processes.

Gun applied refractories.

Soil Investigations and Engineering, Geo-
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Complete stock and prompt service is

available in every industrial centre in
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This Johns-Manville team

helps keep ppwer flowing safely

at lowest cost . .

.

J-M TRANSITE DUCTS - Mede of asbestos and
cement. Transite Conduit and Korduct are in-

organic and unaffected by electrolysis and cor-

rosive soils. Long, lightweight lengths.

J-M DUXSEAL — A non-hardening adhesive
plastic compound for sealing openings be-
tween cables and duct walls. Comes in handy
package. Use it like putty. Won't harm hands.

J-M TRANSITE SHEETS - An asbestos-cement
product. Excellent for housing electrical ap-
paratus. Strong, durable, incombustible. It can
be readily cut, machined or drilled.

The controlled quality in J-M Electrical
Materials is consistently dependable. It has been
achieved through nearly a century of operating
experience and laboratory research. Specification

of these materiais will help to avoid waste, save

installation time, cut maintenance costs and do
much to promote safer handling of electrical

energy. Immediate and long-term satisfaction is

assured. Johns-Manville makes many other
materiais specifically for the electrical industry.

For more information, write Canadian Johns-
Manville, 565 Lakeshore Rd. E., Port Credit, Ont.

J-M ASBESTOS EBONY - A permanent high-
dielectric panei board material. Won't rust,

rot, shrink or buckle. Available in sheet form
or in pre-fabricated shapes to order.

J-M OUINTERRA AND QUINORGO - New
purified asbestos paper for class B and class H
insulation. Widely used for interlayer and
wrapper insulation in transformers, coils, etc.

^ Other J-M Products for the Electrical Industry

Chemstone • Ohmstone
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Vertical Sump Pumps
ATLAS Vertical Sump Pumps
embody the latest and most
modern developments, ensuring

the highest efficiency and greatest

reliability obtainable in pumps of

this type.

These pumps are available in

many sizes and capacities rang-

ing from 10 g.p.m. to 500 g.p.m.,

with heads up to 60 ft. for both
25 and 60 cycles.

• LIBRARY NOTES
hardening, abrasion and wear resistance;

machining; welding; industrial applica-

tions.

Written by members of a firm most
closely associated with its manufacture,
this book may be regarded as a refer-

ence work on manganese steel.

Micro-indentation hardness testing.

B. W. Mott. Toronto, Butterworth, 1956. 272p.,
illus., $8.40.

Primarily for those in the metallurgical

field, this book was written in order to

provide as comprehensive a review as

possible of the work which has been done
on micro-indentation hardness testing.

This is a relatively modern development,
having taken place in the last twenty

years, and the majority of the references

in the five hundred item bibliography

are taken from this period.

After an introductory chapter on the

various concepts of hardness, and the re-

lation of indentation hardness to other

physical properties, various types of ap-

paratus for low-load testing are consider-

ed. Following chapters cover the classi-

ficiation of factors involved in deter-

mining hardness, correct application of

the load and accurate measurement of

the impressions produced, variatíons on
low-loads and the extensive range of low-

load testing to a study of metais and
non-metallic materiais.

Future applications and problems for

investigation are covered in the last chap-

ter, while tables of hardness numbers for

both metallic and non-metallic materiais

are given in the appendices.

Modern techniques of excavation.
H. L. Nichols, Jr. Greenwich, North castle books,
1956. Various pagings, illus., $9.00 (U.S.)

Land clearing, ditching, dewatering,

landscaping, grading, tunneling, under-

ground mining, and other operations are

described in detail, with special attention

given to planning, supervision, and tech-

niques for solving problems that may
arise. With the exception of a section on
defects in equipment, the contents fol-

low closely the chapters titled "The
work" in the author's "Moving the earth",

published in 1955.

Petroleum and its combustion

in diesel engines.
John Lamb. London, Griffin, 1955. 264p., 26/-.

The author has based this work on
his forty years' experience with diesel en-

gines of ali types.

He deals with the burning of diesel

fuel, the special machines which purify

residual fuels, and the production of pet-

roleum. The book is full of advice on
the trouble-free and economical running

of engines, and contains much informa-

tion on the easy diagnosis of irregulari-

ties in combustion. The book will be of

particular value to ships' engineers and
motorship owners.

Plastic design of steel structures.

J. W. Dolphin, A.M. Nelson and D. T. Wright.
Kingsfon, R.M.C, and Queen's university, 1956.

irreg. paging, mimeog., diagrs.

In recent years there have been rapid

developments of the ultimate or plastic

strength design methods for steel struct-

ures. A short course was given on the

subject at Lehigh University in Septem-
ber of 1955, and in May of this year

a short course for practising structural

engineers was given jointly by the Roy-
ai military college and Queen's univer-

sity under the sponsorship of the Cana-
dian institute of steel construction.

This book presents notes of the ten

lectures given at this course, and covers

such topics as the simple plastic theory

of flexure; collapse of indeterminate

beams; collapse mechanisms; plastic mo-
ment distribution; and building design.

Ali those interestsd in this type of de-

sign will find this a most valuable and
interesting book, supplementing as it does

the scattered periodical literature on the

subject. The value of the notes is in-

creased by the bibliographies found at

the end of each lecture.

Principies of color television.

Knox W.cllwain and C. E. Dean, eds. New York,
Wiley, 1956. 595p., diagrs., $13.00.

Compiled from a series of reports pre-

pared by the Hazeltine Corporation, this

book presents the features of transmit-

tíng, receiving and measuring equipment
needed for colour television.

Some of the topics covered include

colour perception, colorimetry, produc-

tion of a composite colour signal, syn-

chronization, equipment for producing
the transmitted signal, and decoders. Also

included are the television standards of

the FCC, and a glossary of color tele-

vision terms.

The value of the book is enhanced
by the long bibliographies at the end
of each chapter.

Principies of electric and
magnetic fields, 2nd ed.
W. B. Boast. New York, Harper, 1956. 418p.,
diagrs., $6.00 (U.S.)

A textbook for undergraduate students

taking a first course in electrical engi-

neering, this book covers both electric

and magnetic fields comprehensively.

Although not a complete revision, the

text in this second edition has been
brought up to date, and a new chapter

has been added providing an introduc-

tion to MaxwelFs field equations. No ma-
thematics higher than elementary calcu-

lus are required, and the MKS system

of units is used throughout.

Principies and techniques

of applied mathematics.
Bernard Friedman. New York, Wiley, 1956.

315p., $8.00.

The author's aim in writing this book
was to show that the abstract methods
developed in pure mathematics can be
used to systematdze the techniques for

solving problems in applied mathematics.

Throughout the book, stress is laid on
ideas, and not the details of proof. These
latter, together with many examples,

have been placed in the appendices and
problems occurring at the end of each

chapter.

The first part of die book is con-

cerned with a study of abstract linear

spaces, and of operators defined on such
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COVERS
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PRESSURE OPERATED CONTROL
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PNEUMATIC CONTROL HEAD WITH

LOCAL MANUAL CONTROL

CYLINDER AND CONTROL

ARRANGEMENT

MULÍIJET NOZZLE
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FULL-TIME FIRE PROTECTION . .

.

CUSTOM -ENGINEERED

FOR INDUSTRIAL MIXERS!

SPECIAL HAZARDS - like

industrial mixing vats

shown in the diagram above

-deserve special fire protec-

tion . . . the custom-engineered kind of fire de-

fense that you get with a Kidde C02 Fire Ex-

tinguishing System!

Fully automatic, the Kidde system provides

'round-the-clock protection . . . insures full-time

security even in case of outside power failures.

Rate-of-temperature-rise detectors spot the

first sign of flame, and cause Multijet nozzles

to discharge fire-smothering carbon dioxide

that stifles the blaze in seconds. At the same
time, the Kidde system switches off fans and
machinery and sounds an alarm.

Ali moving parts of a Kidde system are self-

enclosed to prevent accidental discharge. Easy-

to-read visual indicators show at a glance

whether the system is "set" or "released." And
Kidde Directional Valves let you guard more

than one hazard from the same cylinder bank,

providing completely versatile fire protection.

Don't settle for anything less than the best

in fire protection. For more information about

your specific problem, write Kidde today.

Walter Kidde & Company of Canada Ltd.

Montreal — Toronto
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thanks to
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Trade Mark

OTHER TYPICAL APPLICA-

TIONS OF NO-CO-RODE
PERFORATED PIPE

• Septic tank disposal fields

• Foundation footing drains

• Underdrains in sewage treat-

ment plants

Made by the manufacturers

of famous No-Co-Rode Root-

Proof Sewer Pipe.

Playgrounds are only one of many locations where
No-Co-Rode Perforated Pipe Systems are fast and
effective in draining wet spots. They are dependable
and efficient for drainage of athletic fields, road
beds, farmlands to mention just a few.

No-Co-Rode Perforated Pipe gives long term
service because it does not corrode, disintegrate or

crack . . . withstands freezing and thawing. The
perforations are scientifically designed to provide

uniform seepage along the entire Une. Snap couplings

prevent soil or silt entering at the joints and keep
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No-Co-Rode provides high quality at low cost and
the long lightweight lengths are easy to handle . . .

can be installed quickly. So, for a long - lasting,

trouble-free drainage system specify "Genuine"
No-Co-Rode Perforated Pipe.

Another

dependable

product of

Alexander MURRAY & Company Limited

AVAILABLE FROM PLUMBING AND BUILDING SUPPLY DEALERS . . . COAST TO COAST
Manufactured by NO-CO-RODE COMPANY, LIMITED, Comwall, Ontário.

• LUBRARY NOTES

spaces. Chapters are also devoted to or-

dinary and partial differential equations.

Radiocarbon dating, 2nd ed.

W. F. Libby. Toronto, University press, 1955.

175p., $4.50.

The principies and techniques of esti-

mating the ages of organic materiais, es-

pecially artifaets of archeological inter-

est, by measuring their radioactive Car-

bon content is discussed in this book.

In this second edition, the latest ad-

vances in measurement and sampling

techniques are included, and the list of

dates determined by the author's labor-

atory research has been greatly enlarged.

A chapter by Frederick Johnson dis-

cusses the importance of radiocarbon

dating. The bibliographical references

have also been brought up-to-date.

Techniques of plant maintenance

and engineering, 1956.
New York, Clapp and Poliak, 1956. 248p.,
$10.00 (U.S.)

The importance of plant maintenance

has been increasing for many years, and
the advent of automation further en-

hances its importance. The series of books

on the techniques of plant maintenance,

of which this is the seventh, has proved

itself of value to ali plant maintenance

engineers.

This book reports the proceedings of

the conference held in conjunction with

the seventh plant maintenance and en-

gineering show and contains the texts

of 16 papers, summaries of 15 round-

table discussions and answers to approx-

imately 1,100 specific questions.

Subjects include preventive mainte-

nance, getting maintenance people to

work as a team, measuring the effective-

ness of maintenance, sanitation, equip-

ment replacement policies, independent

contractors, 24-hour operation, painting,

design and operation of maintenance
shops, cost control, inspection procedures,

building and yard structure mainten-
ance, use of punched cards, electrical

equipment, lubrication, machine tools,

report writing, relationship between
maintenance and purchasing depart-

ments, utilities, forms and reports, and
tool room control.

Five industries were considered in par-

ticular at these sessions; air transport

shops; chemical plants; petroleum refin-

eries, paper mills and paper produets

plants; and textile mills.

The ultimate-load theory applied to

the design of reinforced and
prestressed concrete frames.

A. L. L. Baker. London, Concrete publications,
1956. 91 p., $4.00.

The design of reinforced and pre-

stressed concrete structures by the ulti-

mate load method has been in use in

some Continental countries for several

years. A feature of this method of de-

sign is that it is based on the load caus-

ing failure of the whole structure in-

stead of the elastic theory now generally

used. This book discusses the probability

of failure and its effeets, and describes

how a suitable factor of safety can be
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NI-RESIST pump casing cast by
Babcock-Wilcox and Goldie-
McCullough Ltd., to handle
"green Iiquor" in a Canadian
pulp mill.

ALLOYED CAST IRONS
no other cast metal provides

such a unique combination of

useful engineering properties

NI-RESIST casings on these Canadian Allis-Chalmers pumps
give excellent service in salt water application at Nova Scotia
Light and Power Company.

The Ni-Resist alloys form a group of high nickel alloy

cast irons containing sufficient nickel to produce a
complete change in the chemical and physical charac-

teristics as well as in the metal structures.

Since its introduction in 1927, the Ni-Resist family

of alloy irons has been widely adopted to reduce

corrosion costs in the oil, paper and chemical industries

;

to maintain high quality of foods, plastics and soaps,

and to prevent wear of vital machinery, power units,

furnace parts and so forth.

Ni-Resist castings are readily available from authorized

foundries in ali of the important industrial áreas

across Canada.

THE INTERNATIONAL NICKEL COMPANY
OF CANADA, LIMITED ^
25 King Street West, Toronto INCO

I I A D I M * I

Corrosion Resisfance
Solves countless problems involving the handling of
acids, alkalies and salts.

Wear Resistance
Ni-Resist paris are particularly resistant to metal-to-

metal rubbing, especially under corrosion conditions.

Erosion Resistance
Ni-Resist alloys belong to the few metais that show
economical service under many erosion conditions.

Toughness and Low Temperature Stability

Considerably better than gray iron.

Controlled Expansion
Expansivities ranging from 2.2 to 10.6 millionths of
an inch per °F are available with the diíferent types

of Ni-Resist.

Magnetic and Electrical Properties
Some types are non-magnetic and have high electrical

resistance.

Heat Resistance
A high order of heat resistance is available. Certain
types are recommended for service up to 1500°F.

Castability and Machinability
Foundry characteristics of these alloys permit compli-
cated designs often difficult in some other metais.

Machinability rates of same order as those of conven-
tional pressure type gray iron.

*R»g. Tradtmark

For detailed information on properties, ranges of

types, applications by industry with data on 400
different corrosion tests, mail the coupon below.

THE INTERNATIONAL NICKEL COMPANY
OF CANADA, LIMITED
25 King Street West, Toronto

Sira: Please send me a copy ofyour informative booklet,
"Engineering Properties and Applications ofNI-RESIST".

NAME

FIRM NAME

AODRESS



• LIBRARY NOTES

decided upon. The conception of plastic

hinges enables full use to be made of

the economies that are possible by the

ultimate-load method of design. Some of

the infoimation is given in tabular forni,

and there is a valuable list of references

on the subject.

BOOKS RECEIVED
Amplitude modulation

A. Schure. New York, Rider, 1956. 56 p.,

diagrs., $1.25 (U.S.)

Asymptotic expansions

A. Erdelyi. New York, Dover, 1956.

108 p., $1.35 (U.S.)

Blocking oscillators

A. Schure. New York, Rider, 1956. 64 p.,

diagrs., $1.25 (U.S.)

Experiment and theory in physics

M. Bom. New York, Dover, 1956. 44 p.,

$.60 (U.S.)

Hydro-dynamics
H. L. Dryden and others. New York,

Dover, 1956. 634 p., $2.50 (U.S.)

The evolution of the igneous rock

N. L. Bowen. New York, Dover, 1956.

332 p., diagrs., $1.85 (U.S.)

Infinite sequences and series

K. Knopp. New York, Dover, 1956.

186 p., $1.75 (U.S.)

Investigations of the theory

of the Brownian movement
A. Einstein. New York, Dover, 1956.

119 p., $1.25 (U.S.)

Shopping centers

E. J. Kelley. Saugatuck, Eno, 1956.

192 p.

The principies of mechanics

presented in a new form
H. Hertz. New York, Dover, 1956.

269 p., $1.75 (U.S.)

Society for experimental stress

analysis. Proceedings, V. XIII, No. 2.

Cambridge, The Society, 1956. 197 p.,

illus.

TV repair questions and answers

on sound & L-V circuits.

S. Platt. New York, Rider, 1956. 111 p.,

diagrs., $2.10 (U.S.)

The follDwing reports have also

been received.

American institute of steel construction.

National engineering conference, 1956.

Proceedings.

Canada. National harbours board. An-
nual report for 1955.

Engineers joint council. Proceedings sec-

ond general assembly, 1956. ($1.00)

Great Britain. Dept. of scientific and in-

dustrial research. Report for 1954-55.

(U.K.I.S. $1.43)

Industrial hygiene foundation of Ameri-
ca. History.

Verein deutscher Ingenieure. 100 Jahre,

1856-1956.

STANDARDS REVIEWED
A.S.T.M. Standards, American Society

for testing materiais, 1916 Race St.,

Philadelphia 3.

Light metal and alloys.

This third edition includes specifica-

tions on light metal alloy die castings,

aluminum wire and cable for electrical

purposes, and aluminum and aluminum
alloy arc-welding electrodes and for

brazing filler metal.

The standards include ingots, castings,

bars, rods, wire, forgings, pipe and tube,

sheet and plate, wrought products for

electrical purposes, filler metal, electro-

plating, and general methods of test.

There is also included the ASTM codific-

cation system for light metais and alloys.

276p., $3.50 (U.S.

British standards, British standards

institution, 2 Park St., London, W.l.

Also available from the Canadian

standards association.

B.S. 1952:1956 — Copper alloy gate

valves for general purposes

B.S. 1953:1956 — Copper alloy

check valves for general purposes.

These new British standards, the sec-

PULP STORAGE
Pacpipe B.C. wood tanks or

linings for steel tanks are the

answer to clean, flowable pulp.

B.C. fir tanks or western

cypress linings have been in-

stalled by several mills during

the past year to smooth out pro-

duction peaks.

For more information on

"Pacpipe" wood stave pipe

and tanks write for our com-

plete illustrated catalogue.

pacpipe
WOOD PIPE & TANKS
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Some of the SMS-Francis Turbine units, rated at a total of 56,000 HP under a 124-

foot net head at a speed of 112.5 RPM, are shown during shipment and installation

for the Manicouagan Power Company, Ltd., Quebec.

GIVE YOU HIGHER EFFICIENCY
Where head and flow do not vary widely, SMS-Francis Turbines can be expected to

give you higher maximum efficiencies than other types. For heads between 100 and 1,000

feet, their outstanding performance characteristics, rugged design and dependable

operation mean top performance.

In Canada, and throughout the world, SMS-Francis Turbines representing more than

8,300,000 HP are installed or on order. They are the product of over 75 years'

experience in the design and manufacture of hydraulic turbines and

accessories. This broad engineering background is your assurance of equipment

that will meet the highest standards. For full information, write to

S. Morgan Smith, Canada, Limited, 300 Bay Street, Toronto 1, Ontário.

HYDRAULIC

TURBINES

PUMPS

S. MORGAN SMITH
CANADA

AFFILIATE OF S. MORGAN SMITH CO., YORK, PENNSYLVANIA
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GATES & HOISTS

TRASH RAKES

LIQUID HEATERS

HYDRODYNAMICS

RDTOVALES

BALL VALVES

BUnERFLÍ
VALVESI

FREE-DISCHAR6E

VALVES

CONTROLLABLE
PITCH

SHIP PROPELLERS
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• LIBRARY NOTES

ond and third in a series for copper

alloy valves for general purposes speci-

fy requirements for rating, design and
manufacture, materiais, dimensions and
tests and markings. 6/— and 5/—.

B.S. 2718:1956 — Gas cylinder

troUeys for use in hospitais

This British standard has been added
to the series published during the past

few years on tubular-framed equipment
for hospitais.

It specifies the materiais, dimensions
and constructional requirements for gas

cylinder trolleys primarily intended for

use in hospitais. Two patterns are speci-

fied in sizes related to oxygen cylinders

of 24, 48, 120 and 180 cu. ft. capacity,

but the trolleys are suitable also for the

carriage of cylinders of compressed air

and other gases.

As a precaution against risks arising

from the discharge of static electricity,

ali rubber on the trolleys is required to

be of anti-static composition and the

base plates supporting the cylinders are

required to be finrshed with a conduc-
tive metallic coating, 3/6.

B.S. 2746:1956 — PVC insulation

and sheath of electric cells

This standard has been prepared to

bring together in a single publication the

methods of test and test requirements
for various types of polyvinyl chloride

insulation and sheath taken from elec-

tric cables. A colour chart giving thir-

teen standard colours is included. 7/6.

B.S. 2G112:1956-Air-driven directional gyroscopes
for aircraft. 3/—.

B.S. $500:1956 Inspection and testing procedure
for steel sheets and strips. 7/6.

B.S. S510: 1956-28 ton carbon sfeel sheets and
strips (suitable for welding) 2/—.

B.S. S523 1956 - 23/18 chromium-nickel steel

sheets and strips (heat-resisting) 2/—.

Canadian standards,

Canadian standards association,

National research building, Ottawa.

B35-1956 — Binding head
machine screws, 3rd ed.

This standard shows the series of

sizes and pitches, with head dimensions,

body diameters, and screw and thread

lengths, for binding head screws. These
screws are used in the electrical trade

for the purpose of securely holding wires

or clips, or as a substitute for round head
screws where a larger head diameter

with reduced head height is required.

The range of sizes given is considered

sufficient for ali practical purposes, and
should be adhered to whenever possible.

75 cents.

C22.2 No. 49-1956 — Constructíon

and test of flexible cords and
fixture wires, 3rd ed.

This specification applies to various

types of flexible cords and fixture wires

—except armoured cords — intended for

use on power and lighting circuits in

accordance with the Rules of Part I of

this Code.

It is divided into seven sections, and
covers cords with the following types of

insulation: rubber, thermoplastic, asbes-

tos, and cotton. It also covers heater

cords and tinsel cords, and test methods
and apparatus. $3.00.

C84.1-1956— Enamelled round copper
wire, 2nd ed.

This specification covers the dimen-

sional and performance requirements for

round copper magnet wire insulated

with a coating of baked oleo-resinous

enamel. It covers dimensions, electrical

resistance and tests. $1.25.

C84.2-1956— Vinyl acetal insulated

magnet wire, 2nd ed.

The specification is based largely on

that issued by the National electrical

manufacturers association covering this

type of wire. It covers the dimensional

and performance requirements for round
copper magnet wire insulated with a

coating of baked vinyl acetal resin.

Be particular . .

.

see LOCK for

STEEL TANKS
You can depend on Lock for speedy, effi-

cient service and reliable workmanship.

Ask Lock for an estimate next time you

need . . .

• storage tanks

• pressure tanks

• welded steel

platework

• breechings

• pipe work to
specification

• and ali types
of steel

fabrication

J. H. LOCK
& SONS

LIMITED
150 PERTH AVENUE, TORONTO, ONTÁRIO
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The Electrical Power Industry

THE AMENITIES OF modem
Iife such as readily available light

and heat, radio, television, and other

domestic appliances are now too fre-

quently taken for granted. So also,

to some extent, is the great indus-

trial expansion that is now under
way in Canada as in other indus-
trial countries.

A few moments thought will bring
to mind that our domestic amenities,

our transportatíon and the fuels to

move it, agricultural equipment and
chemicals, that permit the produc-
tion of enough food — in short, al-

most any aspect of our existence

—

are largely dependent on electrical

power for their manufacture or func-
tioning.

Electric power is of particular im-
port in Canada, which now has the
second highest power consumption
per capita in the world (the Prov-
ince of Quebec actually has the high-
est figure) and stands second only
to Norway in the per capita produc-
tion of electricity from water power.
Power production must keep pace
with the need for expansion of the
country's industry as a whole—with-
out power, in the right place and at

a reasonable cost, the industry will
not be able to expand.

It has been estimated that firm
energy requirements in 1955 were
rather more than 72,000 million kilo-

watt-hours (kwh.); by 1959 these
requirements will have increased by
nearly 40 per cent to over 100,000
million kwh. These figures do not
include the indicated reserve, which
amounts to an additional 10 to 14
per cent. The capital investment re-

quired to keep up with the demand
is estimated at $634 million in 1956,
compared with $450 million in 1955
and $455 million in 1954. Experi-
enced observers regard the next dec-
ade or so as the period of greatest

potential expansion within the his-

tory of the electric power industry.

The engineer will play a very
large part in this expansion.

The production of electric power
in Canada has become associated in

many minds almost exclusively with

the country's great hydro-electric de-

velopments, and Canada is certainly

among the leaders in this field. Fur-

thermore, it is estimated that only

about 27 per cent of the country's

available water power has yet been
developed, and that there is a po-

tential of some fifty million undevel-

oped horsepower.

Ali this is true, and there is now
great scope for engineers in the plan-

ning, design, and development of

new hydro-electric plants and the

extension of existing facilities. There
is, however, a much wider aspect of

the future of the power industry.

The huge potential of water pow-
er, at present rates of development,
could well be exhausted within a

generation. Moreover, not ali this

power could be developed economi-
cally enough to compete, in a given

area, with other methods of power
generation, perhaps because of a lo-

cation too remote from the consumer
and excessively high transmission

costs. Consequently, future plans of

the industry as a whole foresee a

very great expansion in thermal gen-

erating stations, using coal, oil, and
other conventional fuels, according to

their availability, with nuclear ener-

gy as a long-term addition to the

energy resources.

Thermal Power

The distribution of economically

developable water power between
provinces varies considerably. A no-

table example of the trend to ther-

mal power generation is found in

Ontário, where studies made by On-
tário Hydro for their future expan-

sion indicate that by about 1968 ther-

mal generation will almost equal hy-

draulic generation, and after that time

the system resources will become pre-

dominantly fuel-electric. (In 1955,

the Commission's hydro/fuel genera-

tion ratio was approximately 5/1.)

Ontário Hydro further estimares

total resources may be 23.6 million

kilowatts (approximately 4.5 mil-

lion kw. at present), of which 5.5

million kw. will be from hydro-elec-

tric generating stations, 10.6 million

kw. from conventional fuel-electric

Thermal (fuel-electric) plants will play an increasing part in Canadian power
production. Shown here is the largest thermal (pulverized coal) plant in Canada,
which will have a capacity of 600,000 kw. when additions are completed in 1958.
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stations, and almost 7.5 million kw.
from nuclear-electric sources.

These figures, of course, refer to

one province only, but they are indi-

cative of the general future trend

and of the great rate of expansion
that is contemplated.

The demand for engineers is also

considerably extended into the

field of thermal generation. Improve-
ments are constantly being sought
and new techniques introduced as

the result of engineering studies.

In the 1920's coal-burning power
plants required about three pounds
of fuel per kwh.; today consumption
has been reduced to one pound, or

less, per kwh.
New problems arise with the in-

troduction of the gas turbine into

large-scale power production. A 100,-

000 h.p. gas-turbine generating sta-

tion is to be built on Vancouver
Island, the decision to use this form
of power production having been
made as the result of intensive en-

gineering studies.

Probably the most intensive field

of study, that is now in the process

of developing on a large scale in

Canada, is that of nuclear engineer-

ing. Nuclear power is not the quick
answer to the question of how to

meet future shortages; it is undoubt-
edlv a long-term solution to many
such problems, but only as the re-

sult of much fundamental work and
the development of new engineer-

ing techniques.

Transmission

The scope of the industry under
discussion does not end with the pro-

duction of electric power. This power
must be transmitted from its source

to the consumer, quite frequently

considerable distances over very dif-

ficult country, and the engineer is

constantly faced with new problems

of ensuring efficient transmission un-

der ali conditions and with the great-

est efficiency and economy.

The Role of the Engineer

Many branches of engineering are

involved in the electric power indus-

try, and many engineers are needed.

This demand exists across the

whole country, but as an example of

the numbers of engineers involved

one may take the Hydro-Electric

Power Commission of Ontário, which

(in 1955) employed some 1000 pro-

fessional engineers, of whom about

100 occupied sénior supervisory pos-

itions. Though not a necessary quali-

fication, many of the sénior execu-

tive positions of the power indus-

try are filled by professional engi-

neers.

The civil engineer finds work in

the fields of reinforced concrete,

structures, soil mechanics, hydraulics,

plant layout and construction, and so

on. The mechanical engineer may
deal with such matters as design,

construction and operation of coal-

and oil-fired steam generators, large

high - pressure high - temperature

steam turbines, gas turbines, pumps,
fans, ventilating and exhaust sys-

tems, and metallurgical studies.

The electrical engineer is respon-

sible for the electric design of hydro

and thermal generating plants, trans-

mission lines, substations, distribution

systems, high-speed switch-gear and
relays, and electronic remote control

and communication systems. The
chemical engineer is also in demand

for the study of feed waters and
their treatment, insulating oils, and
other materiais.

Engineers of ali categories find

their place in such fields as rate

and statistical study and analysis,

and in general administration and
management.

Opportunity for the engineer in

the electric power industry is said

to be exceptionally good during the

present and foreseen period of ex-

pansion, which has already been out-

lined in this article.

Training

Most of the organizations within
the electric power industry accept
students for summer work, some of

them on a considerable scale.

The graduate engineer, on enter-

ing the industry, is generally provid-

ed with on-the-job or special train-

ing for periods that may range up
to about two years. In some cases

the organization will help to pay for

approved post-graduate courses.

Salary Scales and Benefits

Salaries throughout the industry

are generally comparable and in ac-

cordance with the Schedule recom-
mended by the Associations of pro-

fessional engineers across the coun-
try.

Other benefits, such as pension
and health schemes, paid vacations,

and so on, are customary.

Some Recent Developments

There are many papers and ar-

ticles on the electrical power indus-

try available for reference in the en-

gineering libraries, but we would
mention here some papers that have
recentlv been published in The Engi-

neering Journal and which give an
insight into some of the problems
tackled in recent developments.

( 1 ) Report on investigation into the

failure of two 100-Mw. turbo genera-

tors. Sir Claude Gibb. 1955, Mar., p.

213. Discussion, 1956, May, p. 627.

(2) Power transmission by insulated ca-

ble. L. G. Brazier. 1955, July, p. 933.

( 3 ) The preliminary design of NPD ( de-

monstration nuclear-electric power plant)

H. A. Smith, M.E.I.C. 1955, Dec.

4) Switching of shunt capacitors and
reactors. G. W. Clayton. 1956, Feb.

(5) Bersimis-Lac Cassé Hydro-electric

power development. F. Rousseau,

M.E.I.C. 1956, Apr., p. 373.

(6) Progress report on Canadian atomic

power I. N. MacKay, M.E.I.C. 1956,

May, p 617.

(7) Cross suspension system, Kemano-
Kitimat transmission line. H. B. White,

M.E.I.C. 1956, July, p. 901.

(9) Mechanical design features of the

St Lawrence power project. O. Holden,

M.E.I.C. 1956, Sep., p. 1143 (this issue).

A 9,000 kilovar 60,000-volt capacitor installation at a sub-station in the asbestos

mining district of Quebec. Power transmission is of major concern to the engineer.
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KEEPING H EAVY WO R K

y Pressures up to 3000 p.s.i.

^ Flows up to 50 g.p.m.

^ Single or multíple units up to 6.

^ Complete with unloader/relief valves.

HYDRAULIC C0NTR01 VALVES

DOWTY EQUIPMENT OF CANADA LTD. - AJAX - ONTÁRIO
Member of the DOWTY Group, Cheltenham, England
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A DIGEST

OF INFORMATION

RECEIVED BY

THE EDITOR

Appointments and Transfers

Canadian Westinghouse Appointments

—

Recent appointments within Canadian
Westinghouse Company Limited include:

J. M. Bester, manager of product engi-

neering, and M. K. Riddell, sénior proj-

ect engineer, engineering department of

the defence apparatus division; W. G.
Ratz, manager, standard induction motor
engineering, and C. C. Sargeant, man-
ager, large rotating machine engineering,

in the engineering department of the

power products division; G. S. Peabody,
district service manager, Montreal dis-

trict, and G. E. Matthews, district serv-

ice manager, Moncton, N.B., in the serv-

ice department of the district apparatus
division. R. R. Guenett has joined the
electronics division for special market de-
velopment assignments.

Defence Production — The Right Hon-
ourable C. D. Howe has announced the

appointments within the Department of

Defence Production of David B. Mundy
as director of the electronics branch, and
of D. Lyn Thompson as acting director

of the aircraft branch.

Minnesota Mining and Manufacturing —
Kenneth

J. Shea has been appointed
vice-president and general manager of

Minnesota Mining and Manufacturing of

K. J. Shea

Canada Limited. Mr. Shea was previously

vice-president and general sales man-*

ager with the company's international

division.

English Electric Appointments — H. G.

Nelson has been appointed managing di-

rector of the English Electric Company
Limited, England, Sir George H. Nelson,

Bart., having relinquished this position to

devote ali his time as executive chair-

man of the company.

Within the Canadian company, Eng-
lish Electric Company of Canada Lim-
ited, T. R. H. Jenkins has been appoint-

ed manager, circuit breaker engineering.

Canadian Car and Foundry—E. J. Cos-

ford, president of Canadian Car and
Foundry Co. Limited, announces the ap-

pointment of Allan C. MacDonald as

executive vice-president. Mr. MacDon-
ald has been managing director of Cana-
dian Pacific Steamships Limited since

1952, and now also becomes president of

the newly-formed Canadian Steel Foun-
dries (1956) Limited (formerly Can
Car's Steel Foundry Division). The new
company is a separate corporate member
of the A. V. Roe Canada Limited group:

Mr. Cosford is chairman of the board

Allan C. MacDonald

Robert M. Buchanan

and G. L. McMillin is vice-president and
general manager.

Wallaces Barnes Appointment—Carlyle

F. Barnes, president of the Associated

Spring Corporation, and chairman of the

board and acting president of its sub-

sidiary, The Wallace Barnes Company
Limited, has appointed Robert M. Buch-
anan general manager of the Canadian
company.

Du Pont of Canada -
J. H. Childs,

division sales manager of the Du Pont
Company of Canada Limited, announces

the appointments of T. A. Day as sales

technical manager and of W. B. McTav-
ish as technical service supervisor in the

films division of the company.

Trans-Canada Pipe Lines — T. H. Atkin-

son, former vice-president and general

manager of The Royai Bank of Canada,

has been elected a member of the board
of directors of Trans-Canada Pipe Lines

Limited, and appointed chairman of the

company's finance committee.

Canadian Liquid Air—Paul J. Filiatreault

has been appointed supervisor of the re-

cently established retail marketing div-

ision of Canadian Liquid Air Company
Limited. William C. Firth has been ap-

pointed manager of the company's re-

cently established Niagara Falis branch.

Trane Appointments — Trane Company
of Canada Limited announces the ap-

pointment of R. M. Fisher to their Hali-
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It's a phantom bridge which nobody has ever seen, but ali know it's

there just the same. Traditions are its foundations, and ideais its lofty supports.

Each span is a measure of hope in the future . . . each new span another link in

the twin destinies of two friendly nations— the United States and Canada.

There have been many such links in the past. Here again, in the St.

Lawrence Seaway Project, we've added another span— another instance of

united action which will surely reap immense benefíts to both peoples.

Yes, that bridge is there ali right— invisible, yet never stronger . .

.

never wider . . . never more real than it is now— reaching over the Inter-

national Seaway.

CANADA'S FIRST BANK
working with the U.S. and Canáda

Almost from the time of its foundation

139 years ago the Bank of Montreal has

been contributing to the better under-

standing of the peoples of Canada and

the United States by facilitating the

flow of goods and information across

the "border without bayonets".

It was in 1818, just one year after its

establishment in Canada, that the B ofM
appointed Prime, Ward and Sands as

its representatives in New York. Forty-

one years later, the bank opened its own
agency in New York, and followed

later with ofHces in Chicago and San

Francisco.

Today, with 675 branches across

Canada, and with offices in New York
and San Francisco and a special repre-

sentative in Chicago, the Bank of

Montreal is well qualified to help de-

velop new and more fruitful relations

between the two nations.

TO 2 MIUION CAHADIAHS

Bank. of Montreal
(^AhAcLcIA Çctái "S<l*t6 ...WORKING WITH CANADIANS IN EVERY WALK OF LIFE SINCE 1817
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fax sales engineering office and of Rob-
ert Chapman to the head office heating

sales engineering department.

TV-EIectronics Firm — Appointment of

John M. McLean as vice-president and
general manager of General Instrument

—F. W. Sickles of Canada Limited is

announced by General Instrument Cor-

poration, parent company. An expansion

plan now in hand will double the floor

space of the company's Waterloo, Ont.,

plant.

Kenny Consolidated Engineering — W.
F. Andrews is appointed sales manager
of the separation and processing equip-

ment department of Kenney Consolida-

ted Engineering Industries Limited.

Dominion Rubber Company — Gordon A.
Lamond becomes manager of sales of
belting, v-belts, packing, cured stocks

and tapes, mechanical goods division of
the Dominion Rubber Company Limited.

Airco Appointment — P. F. Toner has
been appointed assistant district sales

manager, Air Reduction Canada Limit-
ed.

Josam Canada —
J. S. Newman, vice-

president and general sales manager of

Josam Canada Limited announces the

appointment of A. G. Stratton as Ottawa
representative.

General Controls — George Crothers is

appointed general manager of General
Controls Co. (Canadian) Limited.

Ewart Greig A. A. Cumming F. Perry Wilson

Union Carbide Canada— At recent meet-

ings of the board of directors of Union
Carbide Canada Limited, the following

sénior appointments were made: Ewart
Greig, chairman of the board; A. A.

Cumming, president; F. Perry Wilson,

vice-president (and continuing as pres-

ident, Bakelite Company, Division of

Union Carbide Canada). Also announced
is the appointment of Philip O. Jeffrey

as vice-president, Bakelite Company.

Naugatuck Chemicals — C. Ronald

Howey is appointed development depart-

ment manager of Naugatuck Chemicals,

division of Dominion Rubber Company
Limited.

Chiksan Field Engineer—Frank N. Land
is named sénior field engineer of Chik-
san of Canada, Limited.

Glidden Company — Lionel Labreche
becomes manager of the Glidden Com-
pany^ new Quebec City branch.

VOU NAMIE IT.

DOES ITI

WorlcTs most versatile,

economical and rigid

slotted angle.

for • shelving • conveyors •

benches • plant structures •

partitioning • sheds •

trolleys • and 101 other

temporary or permanent
structures

REXDALE BLVD., REXDALE, ONTÁRIO
Cable: Tecalemlt, Toronto. Phor.e: CH 4-1126

Gardner-Denver Appointment — James P.

Finnigan becomes general manager
of Gardner-Denver Company (Canada)
Limited, on Úie retirement of Charles E.
Kaiser.

Canadian Ingersoll-Rand — T. M. Parr,

manager, central region, Toronto, of the
Canadian Ingersoll-Rand Company Lim-
ited, announces the appointments of John

K. Irwin J. Knox

K. Irwin as manager of the company's

Toronto branch, and of John Knox as

manager of the Kirkland Lake branch.

Shell Oil-James S. Elliott has been
appointed purchasing representative,

Montreal, for the Shell Oil Company of

Canada, Limited. Formerly assistant chief

engineer, field, at Shell's Montreal East

refinery, Mr. Elliott will now be respon-

sible for the local purchasing for the

refinery.

3M Appointment—Roy W. Keeley, form-

er director of sales of Minnesota Mining
and Manufacturing of Canada Limited
has been appointed vice-president and
general sales manager of 3M's Interna-

tional Division, St. Paul, Minnesota. He
will be leaving the Canadian company
to assume his new position early this

fali.

J. H. Lock & Sons—W. J. Elliott has
been appointed sales representative of

the Steel Division of J. H. Lock & Sons,

steel fabricators, Toronto. The announce-
ment was made by W. Dalziel, manager
of the Steel Division.

C-I-L Appointment—C. Scott Hannen
has been appointed production manager
of the explosives division of Canadian
Industries Limited. He replaces Victor

P. Row who has retíred from the com-
pany.
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Bolting beats riveting 3 to 1

High-Strength Bolts are quite com-
monly being installed at rates

averaging 150 per man/day by
crews with little or no previous

experience . . . whereas 50 per

man/day is a creditable rate of

riveting, even for an experienced

crew.

In addition, high-strength bolt-

ing requires less equipment, less

training, less supervision, and

The new Hiram Walker & Sons Ltd. Distillery Building

in Windsor, Ontário, uses approximately 30,000
Stelco High-Strength Bolts.

Consulting Englneers:

Smith, Hinchman and Grylls, Detroit

Structural Steel:

The Canadian Bridge Co. Ltd., Walkerville, Ont.

Constructlon Englneer:

B. L Bailie, Hiram Walker & Sons Ltd., Windsor, Ont.

causes less noise. It has also been
proved both experimentally and in

the field to produce stronger joints,

with greater adaptability for future

additions or alterations to the
structure.

Finally, High-Strength Bolts in

place on the job cost less than
rivets. For a free technical booklet

on this rapidly growing technique,

contact any Stelco Sales Office.

56152.»

HIGH-STRENGTH BOLTS
THE STEEL COMPANY OF CANADA, LIMITED

Executive Offices: Hamilton — Montreal

Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor,

Winnipeg, Edmonton, Vancouver. J. C. Pratt & Co. Limited, St. John's, Newfoundland.
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New Equipment and Developments

New Desurger — A new desurger only

one-sixth the size of older type devices

has been annonuced by the Canadian
Westinghouse Company, It can be used
wherever a flow of liquid is maintainel.

Available in sizes from one to eighteen

inches.

Rechargeable Flashlight— Batteries that

are recharged rather than replaced are

a feature of Multi-Lite, a two-cell flash-

light equipped with a 110 volt charger.

The nickel cadmium cells deliver a

steady bright light for a period equal

to the average dry cell and are recharg-

ed by plugging the charger into the base

of the light. The flashlight can be re-

charged 200 or more times according to

Gould National Batteries of Canada Ltd.,

Toronto.

Turbo-Generators Ordered.—Orders for

200 Mw. turbo-generators for power sta-

tions in England and in Canada have
been received by C. A. Parsons & Co.

Ltd., Newcastle-upon-Tyne. The ma-
chine for Canada will be the first 200
mw. rurbo-generator to be installed in

that country, and the first 200 Mw. set

to be exported from England. The ma-
chine has been ordered by The Hydro-
Electric Power Commission of Ontário
for the Richard L. Hearn Generating
Station, Toronto. The new machine is of

the cross compound design, the H.P. line

running at 3600 r.p.m. and the L.P. line

at 1800 r.p.m., each line being coupled
to a 100 Mw. generator. The operating

steam conditions are 1800 lb. sq. in pres-

sure, 1000 deg. F. temperature, and with
reheating of the steam to 1000 deg. F.

after partial expansion.

Research and Development Laboratory.

— A further addition to its research and
development laboratory facilities will be
made by Canadian Industries Limited.

The new laboratory will be located on
the site of C-I-L's "Fabrikoid" works at

New Toronto, Ontário, and will service

the company's plastics and "Fabrikoid"

divisions.

The plastics section will replace the

plastics laboratory at the C-I-L York
works in Toronto, and will be equipped
with modem commercial-sized extrusion,

injection moulding, paper coating and
wire covering machines. Its chief func-

tion will be to provide increased tech-

nical service to Canadian plastics con-

verters, most of whom are located in the

Toronto area. The new laboratory will

work in conjunction with C-I-L's plastics

development laboratory at Edmonton
and research laboratory at McMasterville,

Quebec.

New Plant.—Manning, Maxwell & Moore
of Canada, Ltd., will build a new plant

in Galt, Ontário, that will cost approxi-

mately $250,000, Chester H. Butterfield,

vice-president, recently announced. To
be built on a ten-acre site, the new
plant will be a one-storey design and
contain over 30,000 square feet of man-
ufacturing and office space. Ball Broth-

ers, Limited, Kitchener, Ontário, is the

contractor and occupancy is to take place

about January, 1957.

Arc-Welding Safety Slide Film.—T h e

Air Reduction Canada Limited has avail-

able a new 20-minute sound slide film,

entitled "Always On The Job", covering

the basic principies of safety in electric

arc-welding. A companion film to Air

NATlON-WlOE SERVICE IN

b-surfc
F>loraiei

• SOIL SAMPLINC-

• FOUNDATION TESTING

PRESSURE ")

PIEZOMETER } TESTS
PERCOLATION )

• CORE DRILLING

• GROUTING

* Over 200,000 f». of

successful test work
throughout Canada.

BOYLES BROS
0RIILINC COMPANY LT0 .

VAN COUVE R, CANADA

Modern Equipment and Experienced Crews at MONCTON, NORANDA,

KIRKLAMD LAKE, PORT ARTHUR, EDMONTON and VANCOUVER

buildings

concrete

pavements

tunnels

industrial

plants

wharfs

hydro

projeets

Reduction's prize winning oxyacetylene

safety slide film, "The Guy Behind Your
Back", the new film also features the

light, cartoon approach to this serious

topic. Record is 33-1/3 r.p.m. speed.

This film is available from Air Reduc-
tion Canada Limited, 905 Hodge Street,

Montreal 9, on a free-loan basis.

Most Powerful Kaplan Turbines.— S.

Morgan Smith Company, of York, Penn-

sylvania, will build three 280-inch Smith

Kaplan turbines for a U.S. Army, Corps

of Engineers project. Installation will be

at Ice Harbor Lock and Dam on the

Snake river, 12 miles from Pasço,

Washington. The turbines will operate

over a head range of 78 feet to 102.5

feet. Their rating is 143,000 h.p. at 90

r.p.m. under an 89-ft. head. These will

be the world's most powerful Kaplan tur-

bines surpassing even McNary which has

a rated capacity of 111,300 horsepower

under 80-ft. head. Shipment of embed-

ded parts starts December 1, 1958, with

completion of the third unit, July 1, 1960.

Hydro-Electric Development.—The site

of The Shawinigan Water and Power

Company's newest hydro-electric devel-

opment, Rapide Sans Nom or the rapid

without a name, has been named Rapide

Beaumont by the Quebec Geographical

Commission. It is on the St. Maurice

River about 10 miles above La Tuque,

Que. Announcement of the naming of

the rapids after Robert J.
Beaumont.

chairman of the Board of Directors of

the Shawinigan Company, was made re-

cently, and the new hydro-electric plant

at the site, construction of which has

started, will now be known as the Beau-

mont development.

The plant will have an ultimate ca-

pacity of 246,200 kw. and first power

is scheduled to be produced late in 1958.

It is expected to cost about $56,000,000,

including an additional transmission line

to Trois-Rivieres.

New Sales Office.—Canadian Allis-Chal-

mers have announced the opening of a

new district sales office in the Maritimes.

Centre of operations will be in La So-

ciete de L'Assomption Building. 232 St.

George Street, Moncton.

Wire and Cable Plant.— T. A Lindsay,

president of Phillips Electrical Co. Ltd.,

has announced that they will build a 134

million dollar factory in Vancouver. A
plant site, approximately 14 acres of

ground near Marine Drive, has been se-

cured. A single storey structure is to be

built by Dominion Construction Co. Ltd.

Building and land will cost close to

$650,000, and Phillips will spend over

$600,000 on machinery and equipment

for the new plant. The factory will oc-

eupy 57,600 sq. ft. of floor space with a

further 6,950 sq. ft. for offices. Build-

ing designs call for a masonry and pre-

cast concrete structure, with a 20-ft. ceil-

ing in the plant and a 10-ft. height for

the office. The floor will be at railroad

car levei for easy loading into botli trucks

and box-cars.

A complete line of plastic covered

telecommunications wires and cables as

well as a full range of ali types of
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tJetàUwo LOOK TO DU PONT

OSTiresm

Strategically located at North Bay, Ontário, the new

Du Pont of Canada Explosives Plant will be in a unique

position to meet the needs of Canada's rapidly expanding

mining, construction and allied industries with the

latest and the best in explosive products.

Now under construction, the plant incorporates ali

the latest advances in design and will be one of the few on the

continent employing the continuous nitration process.

Next year look to Du Pont for quality explosives

and technical services, backed by the extensive experience

of the Du Pont organization.

DU PONT COMPANY OF CANADA LIMITED - MONTREAL
Explosives Department
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building wires and cables, also plastic

insulated, will be produced in the new
plant.

New Sling Splice.—"Wrap Loc" is the

name of a new mechanical splice, now
available on wire rope slings made by
Canada Wire and Cable Company Lim-
ited and reported to develop the full

catalogue strength of the wire rope itself

.

Slings with this splice will handle safe

loads up to 30% higher, according to

the company. The sleeve covering the

loòp splice is annealed seamless steel,

not a casting, hence it adds to the

strength of the splice and stands up to

the abuse inherent in sling service. While
"Wrap Loc" spliced slings can be made
with fibre core steel rope, the company
recommends wire rope with independent
wire rope centres which provides 7H%
greater strength and prevents deforming

of wire strands, greatly reducing strength

loss.

Coloured Protected-Metal.— Red, green,

buff and grey are the four new colours

of "Colour Galbestos" protected-metal

roofing and siding now available from

Robertson-Irwin Limited of Hamilton,

Ontário. Company spokesmen report this

new development now makes it possible

to have coloured roofs and sidewalls on

industrial and commercial structures at

lower. cost than before, because the sur-

A
DESIGN and
CONSTRUCTION

Stone & Webster offers complete

design and construction services for

major projects in the power, process,

chemical, petroleum, and industrial

fields.

The experience of the organization

embraces the successful execution of

contracts having an aggregate cost of

over four billion dollars. Of the work

represented by this total, more than

80% has been in the nature of repeat

orders from previous clients.

STONE & WEBSTER
CANADA LIMITED

44 KING STREET WEST—TORONTO 1

face is permanent and maintenance-free.
Robertson can now supply "Colour Gal-
bestos" with either one, or both sides
coloured. Profiles available include: stan-
dard corrugated sheet (9/16 in. deep by
33 ins. wide), V-beam sheet (1% ins.

deep by 29 ins. wide) and mansard sheet
(1 in. deep by 33 ins. wide). Fiat sheets
are also available.

Sales - Engineering Representative. —
Chemical & Industrial Sales, Ltd. (CIS-
CAN), Edmonton, Alta., , has recently
been appointed sales-engineering repre-
sentative for Conoflow Corporation. CIS-
CAN will handle the provinces of Alber-
ta and Saskatchewan, according to an
announcement by John C. Koch, Cono-
flow^ vice president in charge of mar-
keting.

Canadian Distributor.—The Greist Man-
ufacturing Company, New Haven 15,
Conn., has appointed Upton Bradeen &
James Limited, Toronto, as exclusive dis-

tributor in Canada for their Micro-Height
gage, according to an announcement by
Merritt D. Vanderbilt, president.

Plastics Representation.— Twinpak, Ltd.,

of Montreal and Toronto, has been ap-
pointed Canadian representative for Go-
mar Manufacturing Company, Newark,
N.J., U.S.A., makers of continuous roll

and sheet plastics and plastic lami-
nates.

Federal Public Works Contracts.—Public

Works Minister Robert Winters has an-
nounced that contracts involving expen-
ditures totalling $4,099,095.56 were
awarded by the Department during the

month of June 1956. The amount for

new works is $3,417,027.85; for the re-

pair and maintenance of existing struc-

tures $311,587.27; and for dredging
$370,480.44.

New Casting Technique-What is stated

to be an entirely new system of produc-
ing castings, generally to within a few
thousandths of an inch, has been per-

fected by a British firm. This will be of

particular interest to industries that use

accurate dies, plungers, and moulds for

mass production.

The new system, designated "Tru-
process", is an investment technique
using a high-grade refractory material,

resistant to attacks by steels and other
special alloys of high melting point. In

fact, it is a logical development of the

lost-wax process, but is quicker and
cheaper while having the same degree
of accuracy.

The castings are produced from pat-

terns made of wood, brass, aluminium,
plaster of paris and plastics. The firm

Darwins Limited, of Sheffield, England,
claims that "Tru-process" castings have
a satin surface finish which can, if nec-

essary, be given a mirror finish by polish-

ing. Its special alloy steels have been
fully tested in the new process, including

stainless steels, special corrosion and
acid-resisting steels, heating-resistíng and
magnet alloys.

(Continued on page 1316)
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CERTIFIED
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. . . in every application

/•/

INDUSTRIAL HEATERS
The steam unit heater for

industrial plants, ware-
houses. garages . . . floor.

wa II or ceiling mounting . .

.

adjustable nozzle outlets.

PRECIPITRON ... In sizes and
capar iii es to suit every application
where clean air is essential.

SILENTVANE (series 3000)

Non overloading horsepow-
er characteristics with
stable, quiet operation.

VENT SETS . . Dtrect

connected or V-belt driven

. . . compact (or outdoor or

ndoor installation.

DOWNBLAST SPEEDHEATERS ... For steam or

hot water systems, wherever it is necessary to

project heated air downward (rom considerable
heights.

AIR HANDLING UNITS . . . Contain

ali components necessary (or "pack-

age" heating, ventilating and aif

conditioning.

For complete application and engineering service, call your

Consulting Engineer, your nearest Sturtevant Sales

Engineer or Agent . . . or write B. F. Sturtevant Company
of Canada Limited, Galt, Ontário.

B. F. Sturtevant Company of Canada Limited Slurlevanl
A subsidiary of Canadian Westinghou» Company Limited

HEATING -VENTILATING -AIR CONDITIONING - DRYING - AIR CLEANING -MECHANICAL DRAFT

AGENTS: VANCOUVER - Kemp Agencies Limited

EOMONTON — Eugene Bolstad Limited

CALGARY — Electrical Contracting & Machinery Co. Ltd.

REGINA — J. R. Stephenson Co. Ltd. WINNIPEG — J. R. Stephenson Co. Ltd.

HALIFAX — E. S. Stephenson & Co. Ltd.

QUEBEC CITY — J. L. Beaudet

ST. JOHN'S (Nfld.)— Heap & Partners Limited

HEAD OFFICE — GALT, Ontário

SALES OFFICES —
Toronto, Montreal,

Hamilton, London
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New Westinghouse Department—The
formation of a new department, to deal

specifically with power rectifiers, has

been announced by the Canadian West-

inghouse Company. The department is

responsible for coordination of develop-

ment and application engineering, de-

sign and manufacturing, negotiation

service, order service, scheduling, test-

ing and installation. S. M. Roberts has

been named manager of the new or-

ganization.

Change of Address— After more than 30
years in the Drummond Building in

Montreal, the entire staff and facilities

of Stadler, Hurter and Company are be-

ing transferred to 1501 St. Catherine

Street West, where, the various depar-

ments of the firm will be on one floor.

The new address becomes valid as of

Sepember 15th.

New C-I-L Plant—The purchase of a

tract of land in the Seven Islands

area of the erection of a plant has been
announced by Canadian Industries Lim-
ited. With the cooperation of the Quebec
government a total of 3,400 acres of

crown land has been acquired between

the town of Seven Islands and Moisie

River, on which a plant for the manu-
facture of blasting agents will be erected

to supply consumers in the Quebec-La-
brador area. M. J. Watson, general man-

ager of the explosives division of C-I-L,

said present plans are to have the first

unit in production early in 1957.

Wire and Cable Expansion—'Canadian

Wire and Cable Company Limited is

completing the doubling of its Vancou-
ver plant this year as part of a long-

range, $13 million expansion and de-

centralization program. In addition, two
other major steps are intended: expan-
sion of its B.C. operations by increasing

present capacity and adding facilities for

further lines including underground cable

manufacture; and transfer of high volt-

age and submarine power cable facil-

ities from Leaside, Ont., to a deep-water
site in eastern Canada.

C.G.E. Plant Expansion—An expansion

project which will more than double the.

floor area of the Canadian General Elec-

tric Company Limited small appliance
plant in Barrie has been announced. The
company said it plans to increase floor

space at the plant by 120,000 square
feet, bringing total floor space to 230,-

000 square feet, bringing total floor

space to 230,000 square feet.

B. F. Goodrich Expansion—A $400,000
addition to the B. F. Goodrich plant at

Kitchener, Ont., has been announced by
M. G. Morgan, vice-president, manu-
facturing. The new structure will house
the company's expanded roll covering
and tank lining departments and will

add 10,000 square feet of floor space

to the present departments. The 40-foot

high structure will be 180 feet long and

60 feet wide. Work on the new addi-

tion is expected to be completed early

in 1957.

A $1,255,000 headquarters building for

B. F. Goodrich Canada Limited will also

be constructed in Kitchener, it was an-

nounced recently by Ira G. Needles,

president. The combination head office

and warehouse will be built on a 12-

acre landscaped area and will be com-
pleted late in 1957.

New Pressure Pipe Plant—Pressure Pipe

Company of Canada Limited, one of

the Canada Iron group of companies,

is proceeding with the construction of

a $2,000,000 plant in the Meropolitan

Toronto area to manufacture Hyprescon
pressure pipe. The 100,000 square foot

plant will produce Hyprescon steel

cylinder reinforced concrete pressure

pipe in sizes from 12 in. internai diam-

eter up to 54 in. internai diameter

in 16 ft. lengths. Production will average

1,000 feet of pipe per day. Plans call

for production to start by the spring of

1957.

Pipeline Construction—Trans-Canada

Pipe Lines Limited has opened a division

office in Regina, from which construc-

tion of the Trans-Canada 34-inch natural

gas pipe line from Burstall, Sask., to

Winnipeg, will be directed. Division proj-
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Here is the Goodyear H.D.
Glass Cord Steam Hose
coupled to the head of the

high-speed steam hammer.

DRIVING TO BEDROCK
with Glass Harness!

Goodyear H.D. Glass Cord Steam Hose carries

the steam to sink heavy steel pilings.

Shown above is a general view of the
bridge building activity. Work is pro-
gressing oo schedule.

At Toronto, Ontário, McNamara
Construction Co., Ltd. are build-

ing a new Humber Bridge to link

an expressway of the near future.

On the job is Goodyear H.D.
Glass Cord Steam Hose carrying

steam pressure of 125 pounds at

353 °F. to the operating head of

the pile driver to sink heavy steel

piling thru' clay to solid bedrock
at a relentless clip.

Goodyear H.D. Glass Cord
Steam Hose is economical in

ultimate cost - - - lasts longer,

can't be cooked to bursting
point by heat. It is safe - - -

cuts accident rates and saves

valuable working time. It is the

lightest, most supple, easiest

handled hose ever built to carry

200 pounds of saturated steam

of 388 °F.

There are more than 800
different types of hose especially

designed by Goodyear. Every inch

of Goodyear Hose is backed by

50 years of experience in produc-

ing industrial rubber products.

GOOD/YEAR
INDUSTRIAL RUBBER PRODUCTS ENGINEERED FOR THE JOB

For complete information write or call your
nearest Goodyear office at—Moncton, St. John,

Quebec City, Montreal, Toronto, London,
Windsor, Winnipeg, Regina, Saskaloon,

Calgary, Edmonton, Vancouver or Head
Office, New Toronto.
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eet engineer in charge is K. E. Britain

and division right-of-way supervisor is

D. C. Calder. District offices, which will

co-ordinate the constructíon work in the

field vvith the Regina division office, are

being established at Svvift Current, Sask.,

and Brandon, Man.

Publications

Industrial or trade publications re-

ceived recently cover many fields of

interest to engineers. For further in-

formation mail the reply card from
this issue to The Engineering Journal.

Platinum Metals—The place of the plat-

inum metais in industry is described in

a booklet "The Platinum Metals". Major
engineering uses are given. The Inter-

national Nickel Company of Canada Lim-
ited, Toronto.

Carboloy Tools—An 8-page price list for

the complete line of standard tools and
blanks in Carboloy grade 300 series, with
prices and stock grades for grade 330
series (bulletin SBT-7C). A 16-page bul-

letin showing specifications and prices

for Carboloy toolholders, throw-away in-

seris, and on-end inserts (SBT-17A).
Carboloy and Metals Section, Canadian

General Electric Co. Ltd., Toronto.

Cable Suspension Idler
—

"Limberoller"

belt idler booklet LD-105 contains de-

sign and application data for users of

belt conveyors for bulk materiais hand-
ling. Describes and suggests applications

for the idlers and various brackets. Joy
Manufacturing Company (Canada) Lim-
ited, Galt, Ont.

Fastening Tool—The "Canadian" fast-

ening system features the only powder
tool made in Canada. Four-page bul-

letin describes equipment and applica-

tions. Taylor, Phipps and Company Ltd.,

Toronto.

Testing Instruments — Reference book
"Measurement Equipment Catalogue"

covers 80 different devices in the field

of testing instruments from simple thick-

ness gauges to the mass spectrometer

leak detector. Canadian General Elec-

tric Company Limited, Toronto (and

branches )

.

Silicones—Silicone rubber compounds

for rapid one-step thick section curing

known as "Union Carbide" K-1025 and

K-1028, have low compression set; uses

include roll-covering. X-1034R silicone

rubber compound fully meets require-

ments of Aeronautical Materials Specifi-

cation 330 1B; can be moulded, extrud-

ed or calendered with conventional or

special catalysts. Data sheets available

for these compounds.
Eight-page illustrated booklet des-

cribes silicones for the shell moulding

process; parting agents available are LE-
46 silicone parting emulsion, LS-46 part-

ing solution, and L-46 modified silicone

stock, a 100% silicone oil. Linde Air

Products Company, Division of Union

Carbide Canada Limited, Toronto.

Moulded Asbestos—Brochure describes

Canadian production, in Sarnia, of "Ca-

posite" moulded Amosite asbestos pipe-

covering and block insulation. Products

and their applications are illustrated and

described. Cape Asbestos (Canada) Ltd.,

Toronto.

Fixture Hangar—New hook-on hangar

for commercial and industrial fluorescent

fixtures described in bulletin H-61-199.

Canadian Westinghouse Company Lim-
ited, Lighting Division, Montreal.

Industrial Wastes—Illustrated Manual

"W" outlines causes and effect of un-

controlled dumping of wastes, lists com-

mon waste materiais, shows how to select

the right type of device to intercept

waste, illustrates the devices, and gives

installation details. Josam Canada Lim-

ited, Toronto.

Flexible Steel Strap—Illustrated broch-

ure describes Stelco "Constrap", a flex-

ible steel strap for bridging joists, in

place of wood braces. The Steel Com-
pany of Canada Limited, Hamilton, Ont.

Heaters and Fans—New 36-page cat-

alogue describes range of industrial,

commercial, and domestic fans and heat-

ers (in French and English). Canadian
Armature Works Inc., Montreal.

Refractory Concrete — Two new pain-

phlets from The Lafarge Aluminous Ce-

ment Company Limited are: "Monolithic

Underground Flues in Refractory Con-
crete" and "Foundry Floors in Refrac-

tory Concrete". Canadian representa-

tive, Ciment Fondu Lafarge (Canada)
Limited, Montreal.

Adhesives—Twenty-four ways of improv-

ing product design are described in

"Only One Material on Earth", which il-

lustrates the applications of adhesives,

coatings, and sealers in industry. Min-
nesota Mining and Manufacturing of Can-

ada Limited, London, Ont.

Water Pumps— Booklet MS-56 " 'There s

No Place Like Home' With Lots of

Water" shows a complete line of water

systems, pumps, and water softeners. The
F. E. Myers and Bro., Co. (Can-

ada) Ltd., Kitchener, Ont.

Resin Structural Panel-Folder 26-A-9

describes Stypolite resin structural day-

lighting panei reinforced with glass

fibres. Panei matches profiles of ali avail-

able corrugated industrial roofing and
siding. Robertson-Irwin Limited, Hamil-

ton, Ont.

Control Instruments—Bulletin 7202 de-

scribes Tel-O-Set quick-connect minia-

ture controlling and recording in-

struments. Catalog 1531 "ElektroniK

Controllers" and 1521 "ElektroniK Rec-

orders and Indicators" describes range

of industrial instruments. Minneapolis-

Honeywell Regulator Co. Ltd., Toronto.

Teflon Tape—Cementable Teflon tape

available in thicknesses as low as 0.005

in. described in catalogue AD 158. Gar-

lock Packing Company of Canada Lim-

ited, Toronto.

Wood Preservation — Booklet marking

20th anniversary of the company also

records activities and applications. Os-

mose Wood Preserving Co. of Canada
Ltd., Montreal.

Drill Steels— Technical improvement,

performance, and economy of drill steels

and drilling noted in folder "Hard Facts

About Sandvik Coromant Drill Steels".

Atlas Copco Canada Ltd., Montreal Air-

port.

Air Conditioning—New 32-page cata-

logue gives data on unit dimensions and
performance of air conditioning units.

Alpha Manufacturing Co. Limited, Win-
nipeg.

Cranes — Illustrated 4()-page handbook
covers electric overhead travelhng cranes

and other handling equipment. Informa-

tion given on latest developments in

crane manufacture, classification of

cranes, runways, electrical equipment
and other data. Publication M-100. Do-
minion Bridge Co. Ltd., Montreal.

Expansion Shells—.Dempsey expansion

shells for rock bolts with details of types

available described in leaflet. The Steel

Company of Canada Limited, Hamilton,

Ont.

A. D. Margison and Associates Limited,

Consulting Professional Engineers, Toronto,

Canada, have pleasure in announcing that

they have entered into an association with

the internationally known British firm of

Consulting Engineers, Merz and McLellan, for

the provision of engineering services on major

electrical power projects in Canada.
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So a moment later the phone rings at

Eastern Steel. Many engineers have — like

this one— acquired the habit of sending

their blueprints to Eastern Steel whenever

the plan calls for a custom-made piece

of equipment. There are many reasons

for this.

Experience has taught them that Eastern

Steel workmanship is invariably of the

highest quality. They know that the price

CUSTOM PRODUCTS DIVISION

will be stríctly competitive and that the job

will be completed on time. Perhaps there is

an important message here for you—4o be

borne in mind the next time you need sheet

metal or steel plate custom fabrication.

We have reeently completed orders for

such diversified products as transformer

casings, steel breechings, and smoke stacks,

tote boxes, underground storage tanks, bins

and hoppers, and oil loading racks.

559

EASTERPRODUC TS
PRESTON TORONTO

STEEL
LI M I T E D

MONTREAL

EASTERN STEEL

ESP
PRODUCTS LIMITED
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• BRANCH NEWS

the E.I.C., and given by Queen's
University. This began when 19 Jún-
ior E.I.C. members wanted a P.D
course. They were going to have a

general course this winter, but decid-

ed to wait a year.

Cornwall: There has been one year

of the Queen's course, above men-
tioned completed by Cornwall mem-
bers; and they wilí continue in the

second year.

Kingston: Seventy members have en-

rolled for this fali in the Queen's

course.

Saguenay: P.D. has been available

for four years. This branch uses cor-

respondence courses to fill in when
they cannot get a speaker. They have
had public speaking, business admin-

istration, "How to Invest". This past

year they had two courses, one in

public speaking, and a chemical en-

gineering refresher course. with a

total enrolment of 20.

Saskatoon: Here there seems to be
an annual enrolment of about 40.

FREE TECHNICAL LITERATURE ON REQUEST

PLYWOOD MANUFACTURERS ASSOCIATION OF BRITISH COLUMBIA
3 3 - 5 5 BURRARD STREET • VANCOUVER 1, B.C.

TP-3

This is the first year of engineering

at the university, and they use as

their textbook the ECPD. publica-

tion "Speaking Can be Easy for En-
gineers, too . .

." and it is run by
Professor Mantle. He now reports

that he wishes to add a general

knowledge P.D. course at Saskatoon

and to start a P.D. in Regina.

Toronto: Like Hamilton, Toronto has

completed its fifth year. Usually To-

ronto has two groups and one year

had three. The enrolment varies from

80 to 100. Toronto follows the original

P.D. plan. The Field Office gets the

speakers for the first year and does

the organizing of the course. P.D.

II has some vocational speakers and
several evenings of Harvard "cases".

Last year in Toronto there were
20 lectures in P.D. I, such as: The
Politicai Situation in the Middle East,

by Brigadier Quillian, O.B.E.; Com-
munism Inside Canada, Assistant

Commissioner McClellan, RCMP.;
Criminal Law, Magistrate Tupper
Bigelow; Ladies Night, with a lec-

ture on "You and Your Husbands

Job", by Dr. Lillian Gilbreth, Hon.

M.E.I.C.; Reading for Pleasure and

Profit, Dr. Sanderson, chief librarian,

Metropolitan Toronto; Appraisal of

Real Estate, Murray Bosley; Human
Psvchology, Dr. D. C. Williams.

Other subjects were: investment, life

insurance, good manners, public

speaking, and a visit to the art gallery.

Regional Conference

Because Niagara Falis wishes to

re-establish a P.D. course, it was de-

cided to hold the 4th Regional Con-

ference there on May 12, 1956.

Twenty-one attended and it was an

excellent meeting. This is an annual

meeting of committee chairmen and

officers at the end of the course

year, to discuss problems and future

programs.

Everyone connected with P.D.

anywhere is invited but because of

distance, it is usually a meeting of

the Southern Ontário members. (Min-

utes are sent to ali branch secretar-

ies.) The meeting takes most of one

day. This conference becomes more

vaíuable and stimulating every year,

and it is planned to hold the 1957

conference in London, Ont.

Looking Ahead

Any branches interested in operat-

ing a P.D. Course in 1956-57 may
obtain further information and assis-

tance from the Field Secretary's of-

fice, 236 Avenue Road, Toronto, On-

tário.
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Canadian E

If you needed a scarting point, you might say it ali began at

Craigellachie, B.C. on November 7th, 1885. In this tiny village

the hammer blows that drove home the last spike of the Canadian

Pacific Railway resounded around the world to announce the

"coming of age" for Canadian engineers. Since that time, there

have been many notable "Canadian" engineering achievements.

The ingenuity that resulted in the telephone and the incandescent

light has been a rich inheritance upon which to build. Shipsaw

compares on ali counts with any power project in the world. The

Orenda jet engine and the CF 100 that it powers have blazed a

trail across the pages of world aviation history. And now we talk

of whole new towns to be planned on the new banks of a St.

Lawrence that will be most unfamiliar to the ghost of Champlain

—a St. Lawrence that will open the Canadian interior to the

traders of the world and supply Canadian industry with the power

to produce the needs of the world.

been "Major League" for 69 years

CANADA WIRE ENGINEERS
HAVE BEEN SETTING THE PACE

The comp/ex pro/ecfs of Canadian engineering development become simpler

with the assistance of specialists at Canada Wire who have solved countless

problems in high voltage power transmission and the development
of every type of electrical conducfor.

When a cable was needed
to transmit the output of
two 106,000 h.p.generators
from the transformers in the
heart of a mountain 2,000
feet through a cable tunnel
to the high-voltage switch-
yard at Alcan's Kemano
River basin, Canada Wire
engineers produced one.
This cable is single conduc-
tor 301 kv. All-Aluminum
oil-filled cable; hollow core
conductor, low-viscosity,
oil-impregnated paper,
seamless Aluminum Sheath.
This is the first 301 kv.

cable system designed in
the British Commonwealth.

When the new Richard L.

Hearn Steam Generating
Station, first of its type in

Canada, was completed at

Toronto, Canada Wire en-

gineers produced two high
voltage underground cable
circuits 120 and 161 kv. to
deliver 60-cycle power
underground,to the Leaside-

Thorncliffe Transformer
Station. The hollow conduc-
tors used facilitated both the

charging of the system and
the maintaining of the insu-

lation under nitrogen gas
pressure.

When the St. Lawrence
stood as a barrier to power
transmission (a distance of
32 miles underwater)
from Bersimis on the north
shore of the river to the

great new copper mining
area in the Gaspé, Canada
Wire engineers became
pioneers both in design of
the submarine cable, its

manufacture, the unique
"flaking down" and wharf
handling procedures and
the underwater installation.

This is the largest high-
voltage submarine cable
system in the world.

The modern jet aircraft re-

quires over 1 2 miles ofwire.
High tension cables for en-
gine and ignition systems,
low tension cables, conduc-
tors carrying current to fire

rocket charges, and steel

wire control cables ali pro-
vide the muscíes and the
nerves for Canada's aircraft.

Canada Wire is engineerinlg
and producing these essen-
tials which are fulfilling the
"rigid performance speci-
fications" necessary to meet
the demand for greater
speed, greater safety and
manoeuvrability.

«C D TIA0C MAIK

(ANADA WIRE *í

(

ABLE (0M PANY

Factories : Toronto, Montreal, Smitbs Falis, Vancouver

Sales Offices From Coast to Coast

CANADA WIRE ENGINEERS HAVE THE "KNOW HOW" FOR CANADIAN CONDITIONS



• CANADIAN DEVELOPMENTS

Design of the Frobisher Yukon Project
(continued from page 1183

)

highway would be built connecting

the area with Juneau, Alaska, ap-

proximately 100 miles south on the

Lynn Canal. The hearings were ad-

journed, to be continued in Victoria

later.

Dr. Charles Camsell, M.E.I.C., rep-

resenting the Frobisher - Ventures

group in November 1955 at hearings

before the Gordon Commission on
Canadas Economic Future, stated

negotiations were proceeding with a

number of strong associates. He said

the 5 million horsepower from
Yukon - Taku was more than was
needed to exploit the mineral re-

sources of the Yukon and Northern

British Columbia.

IN

WET
DITCHES

AROUND
CURVES

THROUGH
TUNNELS

IN ANY KIND
OF WEATHER

PIPE & COUPLINGS
NOW AVAILABLE IN 4" TO 15" DIAMETERS

NATIONAL SEWER PIPE LIMITED
SALES OFFICE:
100 QUEEN ST. WEST
SWANSEA
ONTÁRIO

PLANTS:
SWANSEA
HAMILTON
CL ARKSON

Meantime a dispute over the flow

of international rivers crossing the

boundary between British Columbia
and the States of Washington and
Idaho, and between Alaska and the

Yukon, had arisea, which even the

International Joint Commission was
unable to resolve. A permit would be
required from the United States be-

fore Frobisher Ltd. could divert part

of the flow of the Yukon into Cana-
dian territory. Fear was that the

United States would claim down-
stream benefits on the Yukon. Thus
the Nass project was studied as an
alternative to the first stage of Yukon-
Taku. It would involve less than 10

per cent of the total horsepower ob-

tainable from the Yukon-Atlin-Taku

development.

The south flowing Nass with its

drainage area in British Columbia is

entirely within that province, thus

posing no international problems. It

has the advantage of having a Cana-
dian seaport within 25 miles distance

at Alice Arm, B.C., for many years

the site of a large mining operation.

The townsite is east of Ketchikan,

Alaska and almost due north of Prince

Rupert, B.C.

The proposed power site on the

Nass is a mile from Grease harbour.

Two dams some 60 and 100 miles up-

stream will create storage reservoirs

at Meziaden and Bowser Lakes. The
average flow of the river as recorded

over the past 18 years is 28,400 cubic

feet per second. A head of 215 feet

will be developed. Access to the

power site will be over a new road

from Terrace, B.C. which is project-

ed to within 6 miles of the site.

Nearly half a million dollars was
to be spent during the summer of

1956 by Quebec Metallurgical Indus-

tries Ltd., an affiliated company, to

bring the Nass power project as near

as possible to the design stage, and

for definitive surveys including dia-

mond drilling on the Yukon-Taku
project. Concentrating equipment in-

stallations will be expanded on three

creeks of the B.C. Columbium Uran-

ium project, where at least 65 mil-

lion cubic vards of pay-gravel have

been outlined.

Division of Power

During the earlv months of 1956

both Canadian and United States

governments were looking for some
face-saving formula for an exchange

of Yukon River power for territory

at tidewater in Alaska. In May, dele-

gate E. L. Bartlett from Alaska pro-

posed to U.S. Secretary of State
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NewSUPERCHARGEDeoiíer

Up to 75% less weight

Improved cycle economy

Up to 25% lower cost

Shorter startup time

Quider load response

Simplified schematic diagram
showing operating cycle of FW
Supercharged Boiler.

STEAM TO TURBINE

Foster Wheeler has developed a new super-

charged boiler of far reaching significance to

the marine industry.

In rhe supercharged cycle, diagrammed above,

high pressure combustion gases leaving the

boiler are used to drive a gas turbine which, in

turn, compresses combustion air for the boiler.

Spent gases from the turbine pass through an

economizer and thence to the stack.

The following advantages are inherent in this

supercharged boiler cycle.

I.Due to higher heat absorption rates and a

reduction in refractory of up to 95%, a super-

charged boiler may weigh from Vi to Vi as much
as a conventional boiler of equivalent capacity.

2«Since combustion air is supplied by the super-

charger, cycle economy is increased by the

saving in power that would otherwise be re-

quired for operating the fans of a conventional

boiler.

3.Smaller size and weight permits savings of

up to 25% or more in first cost.

A.Srriall heat storage capacity results in ex-

tremely fast startup.

5.The supercharged boiler responds much more
quickly to load changes.

The boiler unit is of exceptionally compact

and symmetrical design, with boiler drum
mounted above the furnace and connected to it

by externai risers and downcomers. The furnace

is fully enclosed with waterwall surface and a

metal baffle separates the furnace tubes from the

convection section. Superheater pancake coils

are located in the base of the firing chamber.

Foster Wheeler has built three supercharged

marine boilers and a fourth is now under con-

struction. Ali are for diesel fuel firing.

For complete information, write to Foster

Wheeler Limited, St. Catbarines, Ontário.

Supercharged boiler (black) for driving a 6,000 SHP turbine in a

Liberty Ship. Conventional boiler (gray) has been left in to provide a

comparison of size and space relationship. Boiler and supercharger

weigh 35,000 Ib and occupy 60 sq. ft. of floor space. This compares

with two conventional boilers weighing 144,000 Ib each and occupying

156 sq. ft. of floor space.

Foster©Wheeler
HALIFAX - MONTREAL - TORONTO - ST. CATHARINES - WINNIPEG - EDMONTON - VANCOUVER
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Industry and Education
(continued from page 1191)

Dulles that Canada be given a corri-

dor through south eastern Alas-
ka. The question had been raised in

Canada's House of Commons some
weeks before by Minister of Extern-
ai Affairs Pearson, but Parliament
had displayed little interest.

Mr. Bartlett suggested both coun-
tries should divide the power from
the Yukon-Taku development, since

an all-Canadian development does
not appear economically or politically

possible. In exchange for power, he
believes, the United States should
allow Canada a corridor along the old
Dalton Trail leading in Alaska, from
where the Alaska Highway crosses
into Canada from Haines. This cor-
ridor would lead east and southeast
to the ice-free port of Pyramid har-
bour a few miles south of Haines and
now a ghost town. No transfer of land
would be involved but merely the
granting of a long term lease to Can-
ada for the corridor.

More Production for Frohisher

A. J. Anderson, who succeeded
Thayer Lindsley as president of
Frobisher Ltd. last year, told the
annual meeting of the companv in

Toronto early in June that Frobish-
er^ latent assets are being convert-
ed into producing operations as

quickly as possible with a view to

providing future revenue. The in-

ception of milling operations by three

subsidiaries during the first half of

1956 constituted the first reflection

of this policy, he said.

standards to about the levei describ-

ed and then to try to accept any
applicant who can meet these stand-

ards. They admit frankly that they
do not now know how they are

going to do this, but they have faith

that a way will be found. If they

could know that their incomes would
be sufficient to carry the burden
of additional students as their regis-

trations increased, the problem would
be well on the way to solution.

How and where to get additional

teaching staff would pose a ques-

tion which would have to be answer-

ed. Here we think that other facul-

ties and departments might adopt

more extensively the practice com-
mon in medicai and dental schools.

These, though they may have four

or tive hundred students, get along

with absurdly small staffs of full-

time teachers and a large group of

part-time instructors, drawn from the

ranks of practising physicians, sur-

geons and dentists, each giving only

a few hours a week to his own par-

ticular specialty. So highly are these

part-time appointments regarded by
their holders that they carry the

smallest of salaries and there is much
competition for them.

Most of our universities and col-

leges are located in cities where

ali kinds of professional talent is avail-

able, if industry would only release

that part of it which it controls.

Why should not many subjects in

engineering, pure science, commerce
and journalism, for example, be

taught be those who are daily using

the principies they would expound?

Granted that a knowledge of ones
subject does not necessarily make
a good teacher, it is the first re-

quisite. Our slight contact with part-

time teachers makes us feel that a

relatively short period of teaching

experience, plus the help they can

get from their full-time colleagues,

will make quite acceptable instruc-

tors of them in most cases.

To summarize, we would like to

see our industrial concerns get to-

gether and intensify their already

great contributions to education. We
would like to see this done in a sys-

tematic way, instead of in bits and
pieces as at present. If any such

action does come about, engineers

will have a good deal to do with it,

because, as executives and adminis-

trators, they occupy so many key

positions. If they decide something

should be one, it is fair to as-

sume that it will be done.

R. DEL. FRENCH

Technical Papers in the October Issue
There will be five technical papers in the October issue of The Engineering Journal;

the titles of these papers and their authors are given below.

Growth and Development of Large Electric Power Systems

W. R. Way, m.e.i.c, vice-president and chief engineer, The Shawinigan Water and Power
Company.

Application of Welded Design to Hydraulic Turbine and Valve Manufacture

J. G. Warnock, head, Hydraulic Department, English Electric Company Limited.

Lateral Rigidity of Steel Building Frames

J. L. de Stein, m.e.i.c, J. O. McCutcheon, m.e.i.c, Dept. of Civil Engineering, McGill Uni-
versity.

Analysis of a Magnetic Control Circuit

C. H. R. Gampling, m.e.i.c, Dept. of Electrical Engineering, Queeris University.

Current Developments in Air Pollution in the United States

L. C. McCabe, president, Resources Research, Inc., Washington, D.C.

There will also be further contributions to the discussion of technical papers.
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Growth and Development of

Large Electric Power Systems

W. R. Way, M.E.I.C., Vice-President and Chief Engineer

The Shawinigan Water and Power Company, Montreal

Read at the 70th Annual General and Professional Meeting, The Engineering Institute of Canada, Montreal, May, 1956

CHARLES F. BRUSH of Cleve-

land is given credit for establish-

ing the first commercially successful

enterprise supplying a series are

lighting system. In 1879 Edison pro-

duced the incandescent lamp which

was intended for parallel operation.

Such lamps could be operated in

series but under such conditions dan-

gerously high voltages would have
been required in the home.

By 1882-5 commercial plants using

direct current and the Edison incan-

descent lamp operating with the pa-

rallel connection became a reality.

It was soon realized that, although

the direct current system was ideal

for distributing electric current with-

in a limited area, alternating current

had many advantages.

The transformer was invented in

Europe in 1883 by Guillard and
Gíbbs, and a short time later George
Westinghouse and Charles Stanley

developed it into a practical device

which could be used advantageous-

ly in industry. In 1886 the first com-
mercial transmission of single-phase

alternating current took place at

Great Barrington, Mass. In 1888 Ni-

cola Tesla invented the polyphase in-

duction motor, and in 1893 the poly-

phase generator and transformer were
successfully demonstrated at the Chi-

cago Worlds Fair. This permitted a

real start to be made towards the

use of electricity for power custom-
ers instead of for lighting purposes

only as had been the case previouslv.

The Original Development
at Niagara in the United States

Possibly one of the greatest ad-

vances in hydro-electric generation

and transmission oceurred in the

United States when investigation of

the Niagara Falis development was
initiated by a group of New York

financiers. Reference to this enter-

prise is included here since it had a

bearing on subsequent developments
across the Niagara River in Ontário.

The paper reviews the progress

that has been made during the
past fifty years in the growth and
development of large electric pow-
er sysi^ms ín Cartada. Reference
is made to significant pioneer
achievements prior to 1900, a num-
ber of technical advances and
current «ratices are ou^ined, and
some possible trends indicated. Al-

though the paper deals with prog-
ress i-r> Canada gene>-q]lv, the
descriptive matter is limited to

the larger power systems in the
Provinces of Ontário and Quebec.
The intention is to present a story

that may interest engineers of ali

categories rather th^n electric

utility engineers specifically.

The project was of such magnitude
at the time that the question arose

immediately as to how the power
would be generated, transmitted

and distributed. To study and advise

on the many problems, the Inter-

national Niagara Commission was ap-

pointed with Lord Kelvin as its chair-

man. Many prominent engineers and
scientists were called before the

Commission to present their views.

In 1893 the Commission recom-

mended the electrical method of de-

velopment using alternating current,

two-phase 25-cycle power. A trans-

mission voltage of 11,000 volts was
selected on account of the large

amount of power that had to be de-

livered to Buffalo, twenty miles

away. A two-phase system was chos-

en using the rotated-field type of

generator construction. A frequency

of 25 cycles was selected as a com-
promise between 16 2/3 and 30 cy-

cles, both of which were suggested.

The speed of the waterwheel had
already been set at 250 r.p.m. and
this, to a great extent, also fixed

the frequency at 25 cycles using a

twelve-pole unit.

As early as 1890, however, West-
inghouse engineers had advocated 30
cycles as standard for general elec-

tricity supply purposes and that or-

ganization strongly recommended the

use of 30 cycles In this case. Never-

theless, a frequency of 25 cycles

was adopted. This original Niagara

Development of 1894-5 must be con-

sidered important in that the 5000
h.p. units were large at the time and
that it was the first polyphase hydro-

electric development in the world.

Situation in Canada in the 1890's

In the late 1890's, generation and
distribution of electricity in Canada
was confined to a few small isolated

hydro plants, often provided with a

standby steam station. During the

course of the next ten years, many
outstanding engineers and financiers

began to visualize the tremendous fu-

ture possibilities of Canada's frydro-

electric resources.

However, manufacturing facilities

were just being developed in the

United States and Canada and it

was difficult to obtain the required

hydraulic and electrical equipment.

A considerable proportion of the gen-

erators, hydraulic turbines, and other

equipment had to be secured from

England, Switzerland, and other Euro-

pean countries. There was little or

no possibility of interconnection with
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neighbouring systems, rural distribu-

tion was non-existent, street lighting

was rare and when provided was
inadequate. In many cases appara-

tus had to be improved or developed
by the engineers directly involved,

often in collaboration with the man-
ufacturers. This applied to such items

as disconnecting switches, insulators,

and bushings. Such was the gen-

eral state of affairs in this era.

(Fig. 1.)

lhe potential power resources of

rivers such as the Niagara, Sague-
nay, St. Lawrence, Gatineau, and St.

Maurice were recognized, and since

the present large power systems of

eastern Canada have been de-

veloped around these major power
sources, the background of some of

the earlier and larger hydro-electric

stations will be brieflv outlined.

Early Canadian Niagara Developments

The first large hydro-electric plant

at Niagara Falis, Ontário, constructed
by the Canadian Niagara Power
Company, carne into operation in

1904-5, consisting initially of three

10,000 h.p. vertical units of Swiss
manufacture operating at 135 ft.

head. Eventually, eight additional

units were installed to bring the total

capacity up to 121,000 h.p.

Simultaneously, the Ontário Power
Company development was carried

out and on completion consisted of

fifteen units of the horizontal type
operating at 180 ft. head and having
an installed capacity of 195,700 h.p.

The third project, constructed by

the Electrical Development Com-
pany, later the Toronto. Power Com-
pany, commenced delivery of power
in 1906. The eleventh and final unit

of this project was installed in 1914,

operating at 137 ft. head, bringing

its total installed capacity up to 160,-

500 h.p.

The Ontário Power Company and
the Toronto Power Company were
acquired by the Hydro-Electric Pow-
er Commission of Ontário in 1917

and 1922, respectively, forming the

initial basic generation owned and
operated by the Commission.

Initial Developments on the
St. Maurice River by the S.W. & P. Co.

No. 1 Development — This was
a 30-cycle station located at Shawini-

gan Falis. The plant was placed in

service in 1902 and consisted of hori-

zontal units of various sizes oper-

ating under a head of 145 ft. with an

ultimate installed capacity of 40,000

kw. The generators were two-phase

2,200 volts. The transformers were
Scott connected to increase the volt-

age from 2,200 v. two-phase to

50,000 v. three-phase to transmit

power to Montreal. This develop-

ment is mentioned here since in 1900
it was considered a very ambitious

undertaking. Eventually when ali the

30-cycle power was replaced by 60-

cycle power this station was dis-

mantled to make way for a more
efficient and larger 60-cycle plant.

No. 2 Development — In 1911 the

Shawinigan Company began opera-

tion of its No. 2 Development at

Shawinigan Falis. This was a 60-

cycle station in which were installed

eventually five 18,500 h.p. horizon-

tal hydro turbines connected to

15,000 kva., 6600 volt, three-phase

generators. Transmission voltage of

110,000 volts was made possible

through the use of 15,000 kva., three-

phase transformers which, at the

time, were said to be the largest in

the world. (Fig. 2).

This station was noteworthy at the

time due to the care taken by the

designers to obtain complete flexibil-

ity and freedom from some of the

ordinary sources of failure previous-

by encountered elsewhere. Double
busses, many bus disconnecting

switches, and duplicate circuit break-

ers on both high and low voltage

busses were provided. This is under-

standable in view of the unreliabil-

ity of electrical equipment at that

time, the lack of adequate relay pro-

tection, and the desire to ensure

maximum service continuity. Oil cir-

cuit breakers were used, but are

control devices had not yet been
developed and serious oil fires oc-

curred occasionally due to circuit

breaker inadequacy and resultant

failure.

These two plants were the orig-

inal installations from which the pres-

ent extensive system of the Shawini-

gan Water and Power Company has

grown.

Early Development on the St. Lawrence

Another of the more important

generating station undertakings was
the development of the Cedar Rapids

plant on the St. Lawrence River near

Montreal by the Cedar Rapids Man-
ufacturing & Power Co. The available

head was 30 feet and the total out-

put contemplated was 160,000 h.p.

Work was started in 1912, and by

1915 the plant was ready to deliver

power. The final installation com-

prised eighteen 10,800 h.p., 55.6

r.p.m. 63 cycles vertical units with a

total capacity of about 200,000 h.p.

(Fig. 3.)

This reference to the Cedars Sta-

tion is included on account of the

large physical size of the units with

their 32 ft. diameter rotors and since

it was the first large plant supplying

the Montreal area then served by

the Montreal Light, Heat and Power
Company.

Initial Transmission

As the polyphase motor and trans-

formei- became readily available,

load demands increased rapidlv and

this called for longer and higher volt-

age transmission facilities.

Fig. 1. Early horn gap disconnecting switch originated and utilized by The Shawin-
igan Water and Power Company.

50000 VOLT FULCRUM SWITCH
SHAWINIGAN FALLS

190Ô
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SCHEMATIC DlAGRAM
No. 2 Gen. Sta.- Shawinigan Falls

1911

Fig. 2. Schematic diagram of an early generating station illustrating the use of

duplicate switching apparatus.

For example, in 1897 the St. Nar-

cisse-Three Rivers line in Quebec

operated at 15,000 volts, and by

1898 the DeCew-Hamilton line was

in service at 22,500 volts. In 1902,

60,000-volt lines were in operation

between Niagara and Toronto and

also between Shawinigan Falls and

Montreal. A voltage of 110,000 was

used for transmission by Ontario-

Hydro and by the Shawinigan Water

& Power Company in 1910 and 1911

respectively.

Concerning these earlier transmis-

sion lines, the properties of distri-

buted capacitance, resistance, and

inductance were. recognized but,

since electrical calculations were long

and tedious, many short-cuts, as well

as cut-and-try methods, had to be

used to solve the problems that arose.

Considering these factors, the early

transmission systems operated with

reasonable success but their perfor-

mance fell quite short of present day

standards.

Initially one of the great deter-

rents in extending the use of high

voltage transmission was the type of

insulators available. These were of

pin-type design and limited the oper-

ating voltage to about 60,000 volts.

The early insulators were made of

dry process porcelain which was por-

ous and in a short time became semi-

conducting with eventual failure.

Wet process porcelain was intro-

duced about 1903-5 and this resulted

in a greatly improved product but

did not permit raising the maximum
operating voltage materially.

It was not until 1907-8, when the

cap and pin type suspension insula-

tor was developed in the United

States, that utilization of higher oper-

ating voltages was made possible.

Subsequent improvements in design

and manufacture together with rigid

quality control has resulted in the

modem high-strength suspension type

of insulator which, since about 1920,

has given excellent service.

Subsequent Developments in

Ceneration, Transmission,
Interconnection and Integration

System integration usually con-

cems the tying together of gener-

ating stations or major substations un-

der control of the same organization

by means of a grid or transmission

network so as to make most efficient

use of ali facilities, to improve sys-

tem service continuity, and to make
more power available over a wider
area than would otherwise exist.

System interconnection on the

other hand usually refers to the ty-

ing together of electric power Util-

ities, each of which is under the

control of a separate organization,

with the objective of obtaining bet-

ter overall economy of operation as

well as other important advantages.

Full or partial co-ordination may be

agreed upon, and the flow of power
may be in one direction only or re-

versible.

Among the benefits to be obtained

from interconnection and integration

are the following:

(a) More efficient use of ali avail-

able resources by taking advantage

of the diversity in load, hydraulic

conditions and generating capability.

(b) Better operating flexibilitv and
improved equipment maintenance

schedules.

(c) Increased system service se-

curity.

(d) Less combined spare gener-

ation needed and more complete util-

ization of surplus hvdro energy.

(e) Possible deferment of indivi-

dual system additions to generating

facilities.

System Development

—

Province of Ontário

The Hydro-Electric Power Com-
mission of Ontário was formed in

1906 with the intention initially of

distributing power purchased from

private power sources.

In 1914, visualizing the tremen-

dous potentialities and the prominent

role electric power would play in

the future economy of the province,

the Commission first considered a

power development at Niagara Falls

that would use the maximum econ-

omical head between Lake Erie and
Lake Ontário. As a result of these

studies construction of the Queen-
ston-Chippewa development, now
known as Sir Adam Beck-Niagara
Generating Station No. 1, was started

in 1917. The first 25-cycle vertical

units operating at 292 ft. head were
put into operation in 1922 and the

tenth unit in 1930, bringing the total

capacity of this plant up to 525,000
h.p. At the time this plant was
built it was one of the largest hydro-

electric developments in existence.

With Queenston and other gen-

erating stations at Niagara as a base,

the Commission embarked on a ser-

ies of projects involving the purchase

of large blocks of power from the

Province of Quebec and the con-

struction of additional generating sta-

tions of its own, ali of which re-

quired an extensive high voltage

transmission network.

For instance, the Gatineau Power
Company carried out three hydro
developments on the Gatineau River

(Farmers, Chelsea, and Paugan)
with an initial combined capacity of

528,000 h.p., of which the Commis-
sion purchased 340,000 h.p. To take

delivery of this purchased power in

1928 the first 230,000 volt transmis-

sion line in Canada was constructed

between the Paugan generating sta-

tion and Leaside terminal station

near Toronto. Subsequent installation

of additional units has increased Ga-
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tineau Power Company 's total gen-

erating capacity to about 735,000

h.p.

In addition, the first section of the

Beauharnois development on the St.

Lavvrence River near Montreal carne

into operation in 1932 and com-
menced supplying part of its output

at 25 cycles under contract to the

Commission over another 230 kv. cir-

cuit to Leaside.

Since that time the system under

control of the Ontario-Hydro has

continued to expand and the Com-
mission has added extensively to its

generation and transmission facilities.

The total load demand in 1955 was
over 4 million kw. supplied through

an integrated transmission network
covrring practically ali settled parts

of the province.

Among the hrger generating sta-

tions constructed by the Commission
in recent years were:

(a) The Chenaux, des Joachims,
and Otto Holden hydro plants on the

Ottawa River (699.000 kw.)

(b) The Richard L. Hearn steam
station at Toronto (400,000 kw.)

(c) The
J.

Clark Keith steam sta-

tion at Windsor (264,000 kw.).

(d) The Sir Adam Beck-Niagara
Generating Station No. 2 on the Ni-
agara Rívt and its associated pump-
ing generating station when com-
pleted in 1958 will have an installed

capacity of 1,370,000 kw.

In addition, Ontário Hydro has in-

terconnected agreements with the

Ottawa Valley Power Company, Mac-
Laren Ouebec Power Company, De-
troit Edison Company, and the Niag-
ara Mohawk System, and is actively

engaged in the construction of the

Canadian portion of the international

St. Lawrence power project near
Cornwall. The Canadian plant will

have a total installed capacity of

820.000 kw. in sixteen units, the

first of which is expected to be in

service in the fali of 1958. Thus the

present power svstem controlled by
Ontário Hydro ranks as one of the

outstanding examples of modern and
pro"Tes-ive interconnected and in-

tegrated systems in the world.

System Develonment

—

Province of Quebec

In the 1920's the Shawinigan Wa-
ter & Power Company system devel-

oped rapidlv with important addi-

tions to its hydro generating capacity,

principally on the St. Maurice River.

Although power had been supplied

to Montreal for several years pre-

viously, a more adequate intercon-

nection was established in 1923 with

the former Montreal Light, Heat

and Power Cons. system (now Hy-
dro-Quebec) and with the Southern

Canada Power Company's system in

southern Quebec. (Fig. 4.)

The Saguenay Power Company's
Isle Maligne plant on the Saguenay

River was brought into operation in

1925 with eight 45,000 h.p. units,

later increased to twelve and increas-

ing the total installation to 540,000

h.p. In 1931 Shipshaw No. 1 was
added with an installation of 300,-

000 h.p. The Saguenay Power Com-
pany contracted to supply 100,000

h.p. at Isle Maligne to the Shawi-

nigan Companv for transmission to

Quebec City through a double cir-

cuit 187 kv. line 135 miles long.

These circuits have since been re-

constructed for 230 kv. operation and
have been interconnected with the

Saguenay Power Company's 154 kv.

svstem through three 150 000 kva.

three-phase auto transformers.

During the following years, many
imnortant additions to generating in-

stallations have been made, the ma-
jority of which feeds into an exten-

sive 230 kv. and 115 kv. transmis-

sion network. Included in these addi-

tions on the Saguenay was the 1,-

200.000 h.p. Shinshaw No. 2 plant

and on the Peribonka River were
rha Chute à la Savane and Chute du
Diable plants wi^h a combined in-

stallation of 550,000 h.p. On the St.

Maurice River the Rapirle Blanc,

Trenche, La Tuque, and Shawinigan
No. 3 plants were completed bv the

S.W. & P. Co. increasing that Com-
panv^ present total generation, in-

cluding Quebec Power Co., to 1,320,-

000 kw.

Thus at the present time this inter-

connected network in the Province

of Quebec has a combined installed

capacitv of the order of 2,700.000

kw. It is noteworthv in that it is

one of the few interconnected svs-

tems anywhere that relies on power
and energy exclusively from hydro-

electric sources.

Further Expansion in Quebec

There are several important de-

velonments nroieoted or under con-

struction in the Province which prob-

ably should be mentioned. These in-

cludp the prooosed addition of the

330.000 h.p. Rapide Sans Nom gen-

erating station on the Upper St. Mau-
rice River (now Rapide Beaumont) by

The Shawinigan Water & Power

Company, as well as certain major

projects now being carried out or

under study by Hydro-Quebec.

The first section of Beauharnois

was completed in 1948 with a total

installation of 724,000 h.p. using 14

units. The second section was com-
pleted in 1953, so that the combined
development now has a total in-

stalled capacity of 1,425,000 h.p.

with twenty-six units. Six of these

units operate at 25 cycles to supply

power to Ontario-Hydro. Beauharnois

is capable of further expansion by
the addition of a third section with

an installation of at least twelve more
units or 640,000 h.p. so that the ulti-

mate development at this plant will

be of the order of 2,065,000 h.p.

Two important hydro develop-

ments are under construction by
Hydro-Quebec on the Bersimis Riv-

er which discharges into the St. Law-
rence some 400 miles downstream
from Montreal. These are known as

the Bersimis No. 1 and Bersimis No.

2 projects.

Bersimis No. 1 plant will consist of

eight 150,000-175,000 h.p. Francis

type turbines operating at 785-870

foot head, driving a similar number
of 120,000 kva. generators 277 r.p.m.,

13,800 volts, 0.95 power factor, and
providing an overall installation of

1,200,000 h.p. Delivery of power is

expected by the fali of 1956 and ali

units are expected to be in operation

by 1958 or early 1959. The gen-

erating units will be installed in an

underground plant, the only one of

its kind in the Province of Quebec,

and similar in some respects to the

Aluminum Companv's plant at Ke-

mano, B.C. Immediately outside the

generating station will be located the

300 kv. switching station using air

blast circuit breakers and the 24

single-phase 40.000 kva. transform-

ers comprising 8 banks of 120,000

kva. each.

Transformers will supply the

south shore, stepping down to 69

kv. to cross the St. Lawrence River

using submarine cables some 31

miles long, and then stepping up
again to 161 kv. to serve the Gaspe

region about 140 miles awáy.

Two double circuit 300 kv. steel

tower lines 235 miles long, using 21

suspension insulators per phase to

support the conductors, are being

constructed on the north shore of the

St. Lawrence River to the Charles-

bourg terminal station near the City

of Quebec from which point a dou-

ble circuit 300 kv. line 150 miles

long will continue on to the new
Bout de 1'Isle terminal station on the

island of Montreal.

The Charlesbourg terminal station

will be equipped with four three-

phase auto transformers of 150,000
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Fig. 3. Another example of the use of duplicate switching facilities.

kva. rating each, stepping the volt-

age down to 230 kv. to interconnect

with the Shawinigan Company's ex-

tensive system at that point. These
transformers will be equipped with
load ratio control to regulate voltage

and with phase angle control to ad-

just the load transferred through the

transformers. Air blast breakers will

be used throughout with ratings of

10,000,000 kva. at 300 kv. and of

5,000,000 kva. on the 230 kv. side.

At the Bout de 1'Tsle terminal sta-

tion there will be installed six 100,-

000 kva. three-phase transformers

with the required switching and
auxiliary apparatus, thus adequately
tying the Bersimis development to

the present Beauharnois-Montreal-
Shawinigan system at that point.

The Bersimis No. 2 development,
on which construction has just start-

ed, will probably consist of five 165,-

000 h.p. generating units operatinç;

at 370 ft. head at a site some 25
miles below Bersimis No. 1 plant and
is scheduled to be completed in

1960.

With the completion of these two
Bersimis hvdro developments, the
total installed generating capacity of
Hvdro-Quebec will be over 2,800-
000 kw.

To cope with the needs for still

more power, and under study by
Hvdro-Quebec, are the possible de-
velopment of Lachine RaDids on the
St. Lawrence and Carillon on the
Ottawa River near Montreal, com-
pletion of the third and final section
of Beauharnois, and the harnessing
of the Manicouagan River on the
north shore of the lower St. Law-
rence, with a combined potential in-

stallation of over 4,500,000 kw.

Summing up, therefore, by (say)

1965, when the plants now under
construction and those contemplated
will probably have been completed,
the gross capability of the intercon-
nected network in the Province of
Ouebec will be of the order of 8,-

000,000 kw. to 9,000,000 kw. with
transmission extending to Gaspe in
the east, to the Chibougamau area
north-west of Lake St. John, south-
ward to the U.S. border, and west-
ward to the Ontário border. It is

conceivable that, by that time, in-

terconnection will have been estab-
lished between the systems operating
in the Province of Ontário and those
in the Province of Quebec forming
an interprovincial network or grid
with a capability of possiblv 16,000,-
000 kw. to 17,000,000 kw.

Frequency

(a) Standards — In the early

days there was no accepted stan-

dard frequency, and frequencies of

25, 30, 33, 60, and 66 cycles were
used. During the 1920's, however, a

trend developed towards the use of

60 cycles as a standard, and it was
during this period that the Shawini-

gan Company changed over its 30-

cycle system to 60-cycle operation.

Near Montreal the Lachine plant,

owned by the Montreal Light, Heat
and Power Cons. had been con-

structed for 66-cycle operation,

while the original power supply from

Shawinigan was at 30 cycles. Parallel

operation of these two systems was
desirable, and in order to accomplish

it, the 66-cycle svstem was operated

at 63 cycles and the 30-cvcle svs-

tem was operated at 31/2 cvcles,

permitting the two systems to be
parallelled through 2/1 ratio frequen-

cy changers. These odd frequencies

were maintained until 1927 when,
by mutual agreement, the combined
system frequency was gradually

dropped over a period, and by
March 1928 the 60-cycle standard

was realized.

In 1949 a longer and a much more
comprehensive and involved frequen-

cy-change project was started when
the Hydro-Electric Power Commis-
sion of Ontário embarked on a pro-

gram of converting the major portion

of its 25-cycle system in southern

Ontário to 60 cycles. The estimated

time to completion orginallv was fif-

teen years but great headway has

been made and recent reports indi-

cate that the entire job probably

will be completed by mid-1959.

(b) Regulation — Frequency reg-

ulation, as such, was poor prior to

1922 compared with present stan-

dards. The 60-cycle frequency met-

ers available usually had a scale of

10 cycles. Such variations did not nor-

mally exist, but extremely low fre-

quencies and major variations did

occur occasionally.

A contribution to frequency con-

trol was made in 1916 when Henry
Warren of Ashland, Mass., was ex-

perimenting with a clock driven by
a synchronous motor. He noted that

when the clock was connected to the

power company's system it lost some
10 to 15 minutes a day. It took some
persuasion to convince the power
company 's operators that they were
operating at a frequency lower than

60 cycles. The operating engineers

of the power companv, however. were
quick to appreciate the value of this

extra tool, which enabled them to

keep much more constant frequencv.

Warren went on to develop various

types of master clocks with which
many are familiar.

The first Warren master frequen-

cy clock in Canada was brought into

operation on the Hydro-Electric

Power Commission of Ontario's sys-

tem in 1922, and very shortly there-

after one was installed on the Shawi-
nigan system. Following this develop-

ment the whole matter of frequency
regulation became more prominent.

About 1925 the first satisfactory
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graphic frequencv recorder was in-

troduced, and from 1925 to 1929
power engineers became more con-

scious of the possibilitíes and neces-

sity of closer frequencv regulation.

It became an accepted fact that

power companies had to improve fre-

quency regulation to reduce large

load swings between plants and be-

tween systems to permit satisfactory

system interconnection. Furthermore,
the textíle and newsprint industries

were able to turn out more uniform
products as frequency regulation im-
proved. Under present conditions, in

the Province of Quebec the 60-cycle

frequency is maintained within a

range of 0.2 cycles, and synchronous
time is regulated within a maximum
error of 10 sec.

Relay Protection

Effective relay protective schemes
were practically unknown before,

say, 1920 although the basic prin-

cipies of overload protection and re-

verse power protection were known
and utilized. On occasion, definite

time and inverse time relays were
employed but natural phenomena
such as lightning and sleet caused
many circuit interruptions and, with
inadequate protection, played havoc
with service continuity.

Considering the relatively complex
nature of electric systems as they
expanded or developed, and the
necessity for substantial and essen-

tial improvement in the design of re-

lays and relay protective schemes
generally, great credit must be given

to engineers such as Paul Acker-

man for the pioneer work carried out

in connection with the development

of adequate relay protection and re-

sultant improvement in service con-

tinuity, initially on the Toronto Pow-
er ComDany's system, then with the

Hvdro-Electric Power Commission of

Ontário and finally with The Shawi-

nigan Water & Power Com.Danv's svs-

tem. Ackerman appreciated the nec-

essity of isolating faults instantaneous-

ly and selectively, if power are dam-
age was to be avoided and svstem

stability maintained, so that lines or

equipment could be promptly re-

turned to service and maximum cus-

tomer service assured.

The important principie of the

double-step directional impedancé
protection, now widely used by pow-
er companies, was discovered, de-

velooed, and applied by Ackerman
in 1921-3 while he was associated

with The Shawinigan Water & Power
Comoany.

Although enormous strides have so

far been made in perfecting relay

protection schemes, the field is not

static and new ideas are being con-

stantly evolved, and new methods in-

troduced. In general, the trend is

towards greater speed and sensitiv-

ity. Whereas in the past electro-

mechanical relays only were used.

electronic protective schemes are

now entering the picture. The use of

automatic reclosing schemes will

probably increase for both single-

phase and three-phase applications

wherever they can be advantageous-

ly applied. Carrier current as an ad-

junct of protection has been widely
accepted and the use of micro-wave
is becoming a competitor in this field.

Regardless of the improvements
that have been made in protective

relaying there is still much original

development work to be carried out.

System Planning

To provide for svstem growth and
the resultant rapid expansion of facil-

ities, most large utilities have found
it essential to set up system plan-

ning groups or divisions. The prob-

lems encountered are principally of

a technical and economic nature. The
system plan must be sound both from

the immediate standpoint and from

the long-term viewpoint and should

be flexible to allow for changing con-

ditions. Co-ordination of ali factors

is a major objective, including pro-

tective relay schemes as well as the

proper selection of equipment such

as circuit breakers and transformers

to ensure suitable characteristics and

adequate rating. Provision for serv-

ice continuity and for satisfactory

voltage, load, and frequencv control

is a major function of a system plan-

ning department. Substation and

transmission line location, choice of

voltages and installation leveis could

be added to a lengthy list.

The a.c. network analyzer is a val-

uable aid to system planning engi-

neers and serves an important pur-

pose in assisting in the design and

operation of power systems. Essen-

tially it is composed of small resis-

tances, reactances, and a power sup-

ply, which may be set up and util-

ized to represent the power system

in miniature under precise control.

Use of the analyzer provides a suit-

able means for determining rapidly

and aceurately the behaviour of pow-
er systems including such features as,

power and kilovar flow, voltage

changes, losses, fault currents, and

stabilitv under various fault condi-

tions.

Ontario-Hydro has had such a de-

vice installed since 1941, another is

in service in British Columbia, a third

is planned by the Calgarv Power
Companv Ltd., and a fourth is under

consideration in Quebec. A number
of utilities in Canada, in the past,

have been carrying out their studies

Fig. 4. Schematic diagram of a more modern generating station showing trend
towards simplification with the low voltage circuit breakers eliminated.
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Fig. 5. Switching layout of the simplest design in a modern generating station.

using network analyzers on a rental

basis in the United States.

System Control and Operation

Originally the chief operator at the

principal generating station usuallv

acted as co-ordinator as far as oper-

ation was concerned. When addi-

tional stations were connected to the

system, however, or the system was
interconnected with neighbouring

utilities, it became necessary to set

up a separate organization to handle
overall operation and the load dis-

patching problems. Most large util-

ities have now adopted this form of

operational control.

Today the system operating organ-
ization controls the load interchanged
between systems and directs the op-
eration of generating stations, trans-

mission lines, and substations, using
various types of communication facil-

ities such as the open-wire telephone
line, which was the original method
of communication, as well as the
more modern types of FM and AM
space radio, mulh-ehannel carrier tel-

ephony on power lines or telephone
lines and micro-wave channels.

The system operator and his staff

have switching diagrams available
which indicate at ali times the setup
of the power system. Written pro-
cedures are prepared and distributed
so that necessary operations may be
carried out according to a predeter-
mined plan either with or without
communication. The system opera-
tor's duties also include allocation of
load to generating stations, super-
vision of the control of frequency,
voltage and kilovars. Operation of
storage reservoirs and pondage eleva-
tions on hydro systems, and sched-
uled outages of lines and equipment
ali come under his jurisdiction, while
at the same time he maintains a
variety of records. One of his prin-
cipal duties is to supervise matters
affecting customer service under
both normal and emergency condi-
tions.

System Security

With the rapid system growth in

the 1920's utility engineers noted
that the damage to equipment was
beeoming more extensive as short cir-

cuit values increased and users be-
came much less tolerant of power in-

terruptions or interference with serv-

ice. Extensive research and develop-
ment produced many technical ad-
vances ali of which were to be re-

flected in marked improvement to

system security and much better cus-

tomer service.
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Only brief comment can be made
on a few of these improvements since

the list is too extensive to be cov-

ered in any detail.

(A) Lightning

In the July 1930 issue of The En-

gineering Journal a paper entitled

"Generation, Transmission, and Dis-

tribution of Electricity in Canada"
reflected Canadian practice at the

time in the use of overhead shield-

ing wires on high voltage transmis-

sion lines and over substation struc-

tures, as well as practice in the use

of lightning arresters, and the auth-

ors state: "Lightning presents a still

unsolved problem for the transmis-

sion engineer".

At that time it was not fully re-

alized that to attain maximum effec-

tiveness, installation of overhead

shielding wires should be associated

with a lowering of the tower foot-

ing resistance using grillage bases,

driven ground rods, or by connect-

ing together the tower bases by con-

tinuous buried counterpoise wires.

This concept, now accepted bv util-

ities generally, was the result of ex-

tensive research by a number of

manufacturers and utilities in the

United States. Out of it carne a much
better understanding of the nature

and behaviour of lightning, the mag-
nitude of the currents and voltages

involved, and improvement in the

design and effectiveness of lightning

arresters.

Application of these principies was
carried out by one large utilitv in

Canada whereby counterpoise wires

were progressively added to its ex-

isting extensive transmission line sys-

tem with great success and line out-

ages were reduced to about one-

tenth the original figures. (Fig. 6)

Today it is possible in most in-

stances, using modern methods and
suitable equipment, to design and
construct high voltage transmission

lines which are practically immune
to damage or interruption from light-

ning, but study and research still

continue.

(B) Circuit Breakers

The circuit breaker in combination

with adequate relay protection, is the

most important component of the

power system to assure continuity of

service, to protect equipment from

damage, and to permit the removal

or energizing of lines and equip-

ment.

Until about 1930, in Canada, the

high voltage circuit breaker in use

consisted essentially of three tanks

filled with oil in which separation of

the contacts took place to interrupt

the circuit. Time of are interruption

under fault conditions was of the

order of 20 to 36 cycles on a 60-

cycle base, but the rated interrupt-

ing capacity was not known with ac-

curacy. During the 1930's and 1940's

radically new methods were intro-

duced by manufacturers to control

the are, using various forms of in-

terrupters based on the principie of

de-ionization of the are path. By
these means, operating times, inter-

nai gas pressure, and degree of car-

bonization of the oil were reduced

quite markedly, and interrupting ca-

pability was increased considerably.

Refinement in solenoid, motor-oper-

ated, and pneumatic mechanisms

added to the reliability and reduced

maintenance; staged field tests by
utilities, in co-operation with manu-
facturers, helped the development.
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Eventually there emerged the

modern single-tank oil circuit break-

er, a Canadian development, for volt-

ages up to 138 kv. and rated up to

2;á miliion kva., 800 amperes, at 5

cycles. For 230 kv. operation, three-

tank oil circuit breakers were intro-

duced with ratings of 5 miliion kva.,

1200 amp., 3 cycles, and in 1955 a

number of 10,000,000 kva. oil circuit

breakers were placed in service by
Ontario-Hydro.

Air blast circuit breakers, first de-

veloped in Europe, were introduced

into Canada about 1939-40 by the

Shawinigan Company at its La Tuque
generating station and this type of

breaker has since obtained wide ac-

ceptance by Utilities in Canada. Ca-
nadian designs of air blast breakers

are available in certain ratings; the

most recent development being the

one described at the Engineering
Institute's annual meeting in Toron-
to, in May 1955 (see ref. 9). Circuit

breakers of the "minimum oil" de-

sign, also a European development.
are being used by a number of Util-

ities in Canada, particularly in the

69 kv. and 138 kv. ratings.

Research and new developments
continue with the trend towards
higher interrupting capacities, re-

duced operating times, and increased

reliabilitv.

(C) Automatic Reclosing of High
Voltage Circuits

An additional method of improv-
ing service con'inuity is that of rapid-

ly isolating the faulted phase or

phases and reclosing automatically

within 15 to 30 cycles. Since about

90 per cent of ali high-voltage line

faults are of a transient nature, some
utilities consider it quite advanta-

geous to employ automatic reclosing

to restore the transmission system to

normal as soon as possible after the

fault has cleared.

Although this scheme is not wide-

ly used in Canada, certain utilities are

using the idea on 230 kv. circuits

with resultant improved service reli-

ability. On the lower voltages, par-

ticularly on radial lines, three-phase

automatic reclosing is quite common.

(D) Transformers

. Still another factor that has con-

tributed markedly to service better-

ment has been the decided improve-

men in reliability of the power trans-

former. This has been a gradual pro-

cess. Improved cooling methods, such

as forced-oil — forced-air or forced-

oil with water-cooled heat interchan-

ger, have eliminated the use of the

iron, brass or copper cooling coils used
originally in water-cooled transform-

ers. Such coils occasionallv devel-

oped leaks, causing failure and serv-

ice interruption. Use of silicon allov

steel for the core, as well as better

insulating materiais and improved
techniques, has resulted in a more
compact and mechanically stronger

unit with greatlv reduced weight per

kva. and greatly increased reliabilitv.

Research in the high-voltage lab-

oratory by manufacturers, including

impulse testing of bushings and coils,

has given the designer a better un-

derstanding of the electrical stresses.

Summing up, therefore, the mod-
ern high voltage transformer is a

most efficient device of such reli-

ability that, when properly shielded

from lightning and equipped with
suitable ligh.ning arres:ers, it ceases

to be a factor of concern to utilities

when appraising possible interfer-

ence with service continuity.

(E) Miscellaneous Devices and
Methods to Improve System Service

During the last fifteen or twenty

years there have been a number of

miscellaneous devices and methods
utilized to improve the continuity or

quality of service to the consumer.
Here are a few briefly described.

(a) Fault looators of various de-

signs to locate permanent or tran-

sient faults on transmission Lnes
quickly and accurately.

(b) The permanentlv installed auto-

matic oscillograph which, after svs-

tem disíurbances or interruptions,

gives a graphic record of the magni-
tude of currents and voltages, phases
involved, fault clearing times, etc.

(c) Automatic s\ nchroscopes to

eliminate the personal factor and to

reduce time in synchronizing units

or svstems.

(d) Relav indicators to show which
relavs have operaíed and thus permit

acrurate analvsis of the disturbance

or interruption.

(e) Automatic switching schemes
to reduce time of customer outage

to a minimum by transfer to an alter-

nate source.

(f) Transmission line tools to per-

mit maintenance work to be done
"Hve on hi^h voltage transmission

lines up to 230 kv.

To this list could be added: Im-

proved centralized control of load,

voltage, and frequency; svstem serv-

ice analvsis to study, record and ap-

praise the cause and effect of ali

matters affecting service; supervisory

control and te^me^pring; neriodic

testing and planned maintenance

procedures to locate ineioien^ faults,

take remediai measures and thus as-

sist in imoroving the qualitv of serv-

ice to the ultimate consumer.

Possible Trends

Admittedly, one must be cautious

in making predictions but here are

a few observations and possibilities:

(a) Hydro Generation

Increased consideration will be
given to constructing new hydro

generating stations of the "outdoor"

type, that is, with removable sec-

tions over the units as in the case
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Fig. 7. Curve showing trend of growth in the size of hydro-
electric generating units in Canada.

Fig. 8. Curve showing trend of maximum transmission

voltage used in Canada.

of Chute du Diable and Chute à la

Savane stations on the Peribonka

River or at the projected St. Law-
rence development near Cornwall.

Where practical and economic, gen-

erators are being installed under-

ground in the rock, examples of

which are the Aluminum Company's
Kemano station and the Bersimis No.
1 development.

The maximum capacity of hydro
generating units, now just over 160,-

000 h.p., mav increase eonsiderably

but such installations will be limited

since there are few remaining un-

developed sites with sufficient poten-

tial outputs to justify any great in-

crease in size. (Fig. 7.)

Generator voltage rating will prob-

ably continue at 13,800 volts for

some time with the units totally en-

closed, water-cooled and relayed so

as to be isolated, shut down, and
brakes applied automatically in case

of failure. Great advances have al-

readv been made in newer types of

insulation for generator coils and in

the methods of coil construction, as

well as in testing methods, both a.c.

and d.c, to permit evaluation of the

condition of the insulation from time
to time. Research is continuing with
the objective of improving still fur-

ther the reliability and life of gen-
erating units in hydro plants.

(b) Generation other than Hydro

Improvements in the efficiencv of

thermal generating units together
with the fact that most of the fa-

vourably situated hvdro sites have

already been developed, excepting

those in British Columbia and Que-
bec, would indicate that more fuel-

fired generating stations will have

to be installed in Canada in future

to supply the estimated needs. Dr.

Hearn, of Ontário Hydro, announced
recently that the Commission would
proceed immediately with the ad-

dition of a 200,000 kw. unit to the

Richard L. Hearn steam station in

Toronto. Additional thermal gener-

ating capacity is planned for the

Atlantic and the Prairie Provinces.

The gas turbine is attracting in-

creased attention of engineers in Can-

ada as a prime mover for the pro-

du^ fion of electri? power. This is par-

ticularlv apparent in the Western

Provinces where abundant sunnlies

of natural gas and oil are available

under favourable conditions. The in-

stallation of a 6200-9375 kva. unit

at VermiPion, Alberta, was complet-

ed in 1954 and projected installa-

tions at Calgary, Vancouver, and Ed-
monton have been announced. The
two units for Edmonton are to be
the largest in the world, each having

an output of 25,000-37,500 kva. de-

pending on outside air temperature.

Regarding the use of atomic en-

ergy as a source of heat for the pro-

duction of electric power, active re-

search, development, and plant con-

struction are being carried out in

Canada as well as in several other

countries. Canada's first nuclear pow-

er station, with an estimated output

of 20,000 kw., is to be installed near

Chalk River, Ontário, as a joint ef-

fort of Atomic Energy of Canada
Ltd., Canadian General Electric Com-
panv, and Ontário Hvdro. It is ex-

pected to be in operation in 1958-59.

Dr. Hearn recently stated that in

studying the development of future

power resources, it is assumed that

in 1965 nuclear fuel-electric stations

will be more economical for base load

operation than conventional fuel-elec-

tric stations.

In an article in the December 1955

issue of the Electrical Digest, en-

titled "Nuclear Power Outlook for

Canada", James H. Goss summarizes

the situation in a very concise man-
ner. In this article are two signifi-

cant statements, namely: (1) nuclear

power will never be as cheap as

efficient hydro-electric power, and

(2) the impact of nuclear power

will be a slow and steady one dur-

ing the 1960's and 197Ó's and al-

ways on top of a growing base of

power from conventional sources.

The trend appears to be that, be-

ginning about 1965 in some áreas of

Canada, steam electric stations using

nuclear fuels will begin to supple-

ment and eventually replace steam

electric stations using conventional

fuels.

(c) Transmission

Transmission losses will get more
attention due to rising power costs.
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With increasing loads on power
systems, the trend will continue in

the use of higher voltages for trans-

mission, distribution, and utilization

to improve transmission efficiency.

Transmission voltages of 300 kv. at

Kemano and on Hydro-Quebec's Ber-

simis-Montreal system will be ex-

ceeded on the B.C. Electric Com-
pany's system by the new 345 kv.

line which is to go into operation

next year. In Europe, 400 kv. lines

are in successful operation and some
manufacturers are willing to quote
on supplying equipment for 500 kv.

operation. (Fig. 8)

As the number of high voltage

transmission lines increases, especial-

ly through settled country, we will

probably see more double circuit con-

struction used on account of the

greatly increased cost of right-of-way.

The fundamental basis on which
high voltage transmission lines in

Canada have been designed and con-

structed, has not changed materially

for many years but the whole subject

is now under review. The result will

probably be a modification of exist-

ing standards and practices on a

more realistic basis with the objec-

tive of reducing transmission line

costs and still maintaining satisfac-

tory electrical and mechanical per-

formance. Special consideration will

be given to evaluating the frequency

and intensity of natural phenomena
such as lightning, sleet, snow and
wind storms in various áreas.

(d) Kilovar Supply

Greater attention will be paid in

future to the supply and control of

reactive kilovars by utility engineers

due to the increased distance in-

volved in high voltage transmission,

heavier circuit loadings, and desire

to improve transmission efficiency.

There will probably be increased

acceptance and use of high voltage

shunt capacitors to counteract the

effect of Une reactance. One large

utility has a number of such installa-

tions in satisfactory service at volt-

ages from 11 kv. to 69 kv. in blocks

up to 20 megavars, and plans to in-

stall even larger units in the near

future for use at 115 kv. The use

of shunt capacitors at receiving sta-

tions results in lower line losses, im-
proved system capability and better

voltage control. Synchronous con-

densers are equally effective, but
shunt capacitors have the advantage
of being lower in cost per kilovar,

have negligible loss and require little

attention. Furthermore they may be
installed in increments and are silent

in operation.

The selection of suitable switch-

gear for high voltage shunt capaci-

tor installations is important in order

to avoid or reduce restrikes or over-

voltages that could result in service

difficulties. Air blast breakers seem
to be particularly suitable for capaci-

tor switching.

(e) High Voltage Cables

There appears to be increasing ac-

ceptance and use of high-voltage

cables in Canada, both of the un-

derground and submarine types. Hy-
dro-Quebec has several miles of 115

kv. cable in service in the Montreal

area, as well as the recently com-
pleted 69 kv. submarine installation

more than 30 miles long under the

St. Lawrence River near Rimouski.

The B.C. Electric Company is install-

ing in the near future some 17 miles

of 132 kv. submarine cable from the

mainland to Vancouver Island and

has announced recently its decision

to install, by 1957, about ten miles

of 230 kv. single core oil-filled cable

in the city of Vancouver. The Alu-

minum Company has had its 300 kv.

cable installation in service at Ke-

mano since 1954.

(/) System Integration

Integration and interconnectíon of

power systems will continue, parti-

cularly where the cost of providing

the interconnectíon is small when
compared to the potential benefits to

be derived. These include increased
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firm capability as well as greater

combined efficiency and economy of

operation. Many of you here will, no
doubt, see the large electric power
systems in the Provinces of Ontário

and Quebec adequately interconnect-

ed and normally operating in paral-

lel with an estimated combined ca-

pability, say, in 1965, of 16,000,000

kw. to 17,000,000 kw. Conceivably,

this network might be extended to

include Manitoba and the Maritimes.

(g) Research and Standardization

Continued consideration probably
will be given to standardization and
interchangeability of equipment and
various component parts to effect in-

creased efficiency and reduction in

costs. More automatic equipment and
control devices will be developed
and utilized to conserve manpower
and to permit more effective control

of operation. Continued research will

ensure that new and better materiais

and methods are found and this will

be reflected in lighter, stronger, and
more efficient equipment being in-

troduced. Silicon iron alloys, with
vastly improved electrical character-

istics, used in the construction of

transformers and generators, the

many new types of svnthetic resins

such as the polyvinyls and polyes-

ters, and the silicones used for elec-

trical insulation, are examples of what
has been accomplished in recent

years by manufacturers.

Utility engineers, as well as the

many committees of the Canadian
Electrical Association and the Cana-
dian Electrical Manufacturers' Asso-

ciation have made important contri-

butions, principally in the applica-

tion field. The Research Bureau of

Ontario-Hydro and the National Re-
search Council have made many not-

able contributions in many phases of

the electric utility fieíd. In the

broader aspects of standardization the

Canadian Standards Association con-

tinues its excellent work as Canada's
national standardization body.

(h) Future Growth

The steady growth of population

in Canada from the present figure

of 15.6 million to an estimated 22.1

million in 1970, and the continuinsr

increase in the standard of living in

Canada will certainly result in in-

creased consumption of electricitv.

(Fig. 9) There is every indication

of continuing and rapid growth in

the utilization of electrical energy
and saturation seems to be far off.

Annual domestic consumption, it

is estimated, will increase from 3,500
kwh. per domestic customer in 1955

to about 5,000 kwh. by 1970. Maybe
this estimate is too conservative.

Latest Dominion Bureau of Sta-

tistics figures show a generating ca-

pability for ali Canada of 14 million

kw. with a probable increase during

the next five years of 6 million kw.

making 20 million kw. in 1960.

Total production of electrical en-

ergy in Canada for 1955, based on

Dominion Bureau of Statistics re-

ports, amounted to about 80 billion

kwh. and is estimated to increase to

over 102 billion kwh. by 1960.

For the twenty years prior to 1950
the percentage of fuel-fh*ed installa-

tions producing electric power to hy-

dro-electric installations was be-

tween 6 and 7 per cent. With the

expected increase in fuel-fired in-

stallations there are indications that

by 1970 thermal power will account

for about 23 per cent of the total

installations.

Conclusions

This review of the growth and de-

velopment of large electric power
systems has described a few of the

advances that have been made, par-

ticularly during the past twenty-five

years. Technical research, use of new
materiais, improved manufacturing

techniques and experience have
played an important part in the de-

velopment, requiring the combined
efforts and co-operation of manufac-

turers, and Utilities, as well as engi-

neering and technical associations.

In general in the past, there has

been a tendency for the load growth

in Canada to double every eleven

years, which is between 6.5 and
7 per cent compounded annuallv, and
there are indications that this trend

will continue. The important problem

now facing the utility industry is

to keep pace with the prospective

future load growth. Another im-

portant problem is to attract and train

engineers and other personnel capable

of administering, planning, and oper-

ating the extensive power systems of

the future.
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ATMOSPHERIC pollution activi-

ties in the United States were

stimulated during the past year by
legislative action at Federal, state,

and local leveis and by an impressive

quantity of information from research

instituHons throughout the country.

Notable for scope and excellence of

material during this time were: the

First International Congress on Air

Pollution, held under the auspices of

the American Society of Mechanical

Engineers; the American Chemical
Society's symnosium on air pollution,

at the annual meeting at Minneauo-
lis last September; and the special

program sponsored by the American
Association for the Advancement of

Science at its annual meeting in San
Francisco in December 1955. The
Air Pollution Control Association held

its largest annual meeting in Detroit

in 1955 and extended its services

to its membership throueh its new
Journal and APCA abstracts.

The petroleum and automobile in-

dustries through the Coordinating

Research Council continued to suo-

port important research in the chem-
istry of air contaminants and the con-

trol of automobile exhausts. The Air

Pollution Foundation sponsored in-

vestigations in a number of labora-

tories throughout the country and
during 1955 published ten technical

reports on basic aspects of air pol-

lution.

The enforcement and research

budget of the Los Angeles Air Pol-

lution Control District was in excess

of 2?2-million dollars for the fiscal

Published by arrangement with The American
Society of Mechanical Engineers.

year ending June 30, 1956. Through-
out the United States there was an
increase in money spent for research

and enforcement at the municipal

and state leveis. Salaries for air pol-

lution officials and their technical

staffs continued to improve, and

Automobile exhausts, incineration,

sulphur dioxide, and fluorides are

currently of major i^terest to in-

vestigators of air pollution in the
Urtitcl States. The Government is

stimulating research in the evalu-

ation of pollution leveis and their

effect on health.

more individuais with formal scien-

tific and engineering training en-

tered the field.

Atmospheric pollution has re-

ceived increasing attention in the

Congress during the past four or five

years. In addition to Califórnia, con-

cern was expressed over growing at-

mospheric pollution in New York

City, New Jersey, Philadelphia, Flo-

rida, the Gulf Coast embracing parts

of Louisiana and Texas, Detroit, Den-
ver, and the states of Oregon and
Washington. Many smaller cities

carne in for debate. The problems

reported varied from place to place

—hydrocarbons from traffic and pet-

roleum processing, industrial dust

and odours, smoke, sulphur dioxide,

fluoride damage to crops and cattle,

and the burning of combustible

wastes, ali were subjeets of com-
plaint. This led the President to sug-

gest to the Secretary of Health, Edu-

cation, and Welfare that he invite

oíher federal agencies, the Atomic
Energy Commission, Agriculture,

Commerce, Defense, Interior, and
the National Science Foundation to

participate at the policy levei in an
ad hoc Interdepartmental Commit-
tee on Community Air Pollution. In

a report released by the Public

Health Service on April 8, 1955, this

committee made recommendations
regarding the role of the Federal,

state, and local governmental agen-

cies in controlling and regulating

community air pollution. It was
agreed that the Department of

Healh, Education, and Welfare

should sponsor legislation and direct

the Federal program, that a contin-

uing Interdepartmental Committee

on Communi v

y Air Pollution should

be established and that certain sci-

entific research of the agencies

should be supported from any funds

aporooriated bv the Congress.

Public Law 159, passed bv the

84th Congress in July of 1955, "auth-

orized to be appropriated to the De-

partment of Health, Education, and
Welfare for each of the five fiscal

vears during the period beeinning

Tulv 1, 1955, and endinç Tune 30,

1960, not to exceed $5.000,000" to

provide research and technical assis-

tance relating to air pollution. The
Surgeon General of the Public

Health Service was authorized to di-

rect the program.

Other sections of the act provide

that the Surgeon General may con-

duct research and develop methods

of preventing and abating air pollu-

tion through the facilites of the Pub-

lic Health Service and aid state and
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local government agencies and pub-

lic and private organizations and in-

stitutions in similar activities. Con-
tracts and grants-in-aid may be made
to these organizations and to indivi-

duais for research, training and dem-
onstration projects.

The last session of the Congress

approved $595,000 for air pollution

investigations in the regular budget

of the Public Health Service and,

following passage of Public Law 159,

an additional sum of $1,190,000,

making a total of $1,785,000 for the

fiscal year ending June 30, 1956.

These funds are allocated as shown
in the accompanying table.

The kinds of projects which other

Federal agencies have been asked

to undertake are those needed by
the Public Health Service to de-

velop basic information or data nec-

essary to solve specific air pollution

problems and for which thev are bet-

ter qualified, by reason of staff com-

Total

petencv or possession of special facil-

itíes, than is the Public Health Serv-

ice. Generally, the projects are those

in which the time required for the

performance of the agreement can

be stated and in which the limits of

the work may be determined. The
projects to be undertaken throueh

memoranda of understanding with

the other Federal agencies in fiscal

year 1956 are as foliows:

Bureau of Standards

(1) Development of methods of

analysis and identification of gaseous

contaminants. (Improved methods
for sampling and analvsis of gaseous

pollutants are essential to both air

pollution research and control ef-

forts.)

(2) Reactions between pollu-

tants at sources and among pollu-

tants in the atmosphere. (Chemical
combinations and separations are

known to occur both within the plant

site where air contaminants are gen-

erated — the "source" — and after

emission due to the effects of solar

radiation, moisture, pollutants from
other sources, etc. An understand-

ing of the nature and scope of these

basic chemical changes is essential

to developing knowledge of their

effects and how these may be mini-

mized.)

Bureau of Mines

(1) Incineration of combustible

wastes. (The burning of communitv
wastes — garbage and rubbish prin-

cipally — contributes importantly to

many local air pollution problems.

Fundamental studies are needed on
incinerator design and operating pro-

cedures to minimize the emission of

pollutants from such sources.)

(2) Evaluation of sulphur dioxide

removal processes. (Sulphur dioxide

is a common air pollutant, emitted

from combustion of most common
fuels and from many industrial proc-

esses. Its removal in low concentra-

$ 435,000
50 000
40,000

400,000

160.000
200,000

500,000

$1,785,000

tions from stack gases has been given

considerable study, but no standard-

ization of practice has resulted. Crit-

icai evaluation of available technical

information will be of much value to

control agencies and in determining

the need for further investigative

work.)

(3) Automobile exhausts evalua-

tion. (Automobile exhaust gases are

being implicated to an increasing ex-

tent as important factors in urban air

pollution. Precise identification of

exhaust gas components under vary-

ing conditions is being undertaken

as a basis for further studies of ef-

fects and means of nullifying them.)

Weather Bureau

(1) Special participation in com-

munitv investigations. (Non-routine

meteorological observations as need-

ed in assessing local air pollution

problems.)

(2) Development of meteorologi-

cal methods for forecasting criticai

air pollution conditions. (For prac-

ticable and economically acceptable

air pollution control programs, it is

essential that means be available for

predicting the pollutant concentra-

tion in the atmosphere resulting from

a known quantity of emission under
criticai weather conditions. Only with

such knowledge can definitive de-

termination be made in any control

district of the maximum allowable

emission of specific pollutants.)

Armed Forces Institute of Pathology

Survey of lung câncer types in re-

lation to previous residence in áreas

characterized by high and low leveis

of air pollution.

Veterans Administration

Statistical studies of records of mor-

tality and residence in áreas charac-

terized by high and low leveis of

air pollution.

The technical assistance program

has been initiated by the Robert A.

Taft Sanitary Engineering Center at

Cincinnati, Ohio. Personnel have

been assigned to assist the Los An-

geles Air Pollution Control District

through the Department of Health,

State of Califórnia. Similar assistance

has also been extended to Louis-

ville, Kentucky. Requests for exten-

sive investigations were received

from 28 state governments and local

communities in the first six months

following passage of the act. The
current resources are not sufficient

to comply with ali of the requests,

though every effort is being made
to participate in joint study of local

problems to the extent of available

trained manpower. Four short courses

in the technical aspects of air pollu-

tion control were scheduled at the

Sanitary Engineering Center during

the first year of the act.

The direct research activities

planned are being carried on di-

rectly by the Public Health Service

in Cincinnati both at the Sanitary

Engineering Center and the Occu-

pational Health Field Headquarters.

At the Sanitary Engineering Center,

the nation-wide aerometric survey

begun approximately two years ago

is being continued and expanded.

Preliminary estimates of classes and

determinations of amounts of parti-

culate loadings have been obtained

from air samples collected on daily

and weeklv schedules in more than

thirty representative communities.

These include both urban and rural

áreas. Inorganic assays and quanti-

tative analyses of certain organic

constituents are made of the pres-

ent particulate collections and it is

Allocation of Funds for Air Pollution Investigations

Engineering
Direct research and technical assistance by Public Health

Service
Contract research with nriv;ite institii f''ons

Training of Public Health Service officials

Transfer to other Federal agencies for research work
Health
Direct research by Public Health Service

Contract research with private institutions

Research Grants
Health and engineering projects at universities, medicai schools

and research organizations
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planned to supplement these by rou-

tine determinations of some of the

non-particulate pollutants, i.e., gases

and fumes.

At the Occupational Health Field

Headquarters, work is already under
way in determining the physiologic

and toxicologic effects of certain

chemicals, such as ozone, oxides of

nitrogen, and sulphur-containing hy-

drocarbons known to be present in

smog.

The $500,000 available for re-

search grants in 1956 has been com-
mitted for support of air pollution

studies. Most of these grants have
been awarded for studies primarily

related to the health effects of air

pollutants. Investigations under way
include broad epidemiological stud-
ies of the relation of human disease
to air pollution, studies of the effects
of specific contaminants such as
fluorides and oxides of sulphur, and
studies of phvsiological response to
air pollutants. In the future, it is

expected that research grants proj-

ects will include studies on the
causes and prevention of air pollu-
tion as well as those concerned with
its effects on health.

Dr. Justin M. Andrews, assistant
surgeon general of the Public Health
Service recently said: "The medicai
component of the community air pol-
lution program is planning an exten-
sive use of contract research to pro-
vide information concerning the
health effects of subacute exposures
to pollutants suspected to be harm-
ful. This is probably the most impor-
tant single fact to ascertain—yet it

has been the most elusive thus far—as most air pollution control ordi-
nances are written on the assumption
that freedom from community air

pollution will be healthful. It is

hoped that organ function tests, es-
pecially pulmonary and cardiovascu-
lar, can be devised that are simple
and accurate enough to be used on
a mass basis. Such tests might be
applied according to conventional
epidemiologic patterns to population
groups comparable in ali important
respects except for their exposure to
high and low leveis of specific air

pollution. Similarly chest X-ray sur-
veys may be made along epidemi-
ologic lines to see whether lunç cân-
cer is more prevalent in populations
exposed to continued, high leveis of
air pollution. Efforts are also plan-
ned to determine if tissue culture
techniques offer a more sensitive in-

dication of the toxicity of air pollu-

tants than do intact test animais."

A current report of the National

Câncer Institute states that: "One of

several carcinogenic chemicals has

been isolated from several agents

representing variable chemical mix-

tures (soot, coal, tar and pitch, petro-

leum oils, gasoline and diesel en-

gine exhaust). Wherever a definite

identification of a specific causal

agent has not been attained, the

epidemiological evidence based on
an evaluation of câncer incidence of

relatively small occupationally cir-

cumscribed total populations at risk

is sufficiently reliable to prove the

presence of an occupational respira-

tory câncer hazard casually related

to a specific industrial operation. Epi-

demiological, medicai, and experi-

mental data concerning these respir-

atory carcinogens attest to their high
carcinogenic potency under occupa-
tional conditions, particularly when
acting on humans. It is therefore

reasonable to assume that inhalation

of the same agents, in a mitigated

form as air pollutants, by the general

population is responsible for a con-

siderable portion of the lung can-

cers attributable to such contacts."

Assignment of the direction of at-

mospheric pollution activities at the

Federal levei to the Public Health

Service will have the effect of em-
phasizing the health aspects of prob-

lems, and, as the Service throuçh
long established procedures works
through the health departments of

the 48 states, there will be a ten-

dency to strengthen air pollution

work at the state levei. The act pro-

vides for the assignment of Public

Health Service personnel and for

grants to support projects carried on
by the states and local communities,

and their personnel are being trained

in Public Health Service laboratories.

As the program expands, eligible in-

dividuais may be assigned to field

service and demonstration projects

throughout the United States for

training.

Motor vehicles are considered to

be the largest single source of air

contamination in Los Angeles. The
Air Pollution Control District esti-

mares that 1050 tons of hydrocar-

bons are emitted to the air daily in

the County from 2M million automo-

biles, 200 tons from refineries, and
85 tons more in marketing. Contri-

butions from other sources bring the

total to about 1450 tons daily. The
hydrocarbons react with ozone and
the oxides of nitrogen in the pres-

ence of sunlight to produce a large

part of the smog which reduces vis-

ibility, causes eye irritation and crop

damage. Development of carburetor

regulating devices or exhaust gas
burners is well advanced. When
such a device proves reasonably ef-

fective, no doubt it will be adopted
for use on vehicles in that county.

Industrial installations for controll-

ing air pollution at the source are

increasing each year. It is estimated

that, over the past eight years, in-

dustry in the Los Angeles area has
spent $30,000,000 to control hydro-
carbon losses, sulphur dioxide, dust,

and fumes. Recovery of elemental

sulphur from refinery operations now
totais 450 tons per day in the county.

Increasingly large sums are being
spent in other industrial centres, pos-

sibly as much as $150,000,000 an-

nually. The chemical industry alone

estimates an expenditure of $40,-

000,000 per year in the control of

atmospheric effluents.

Equipment development is keep-

ing pace with the demand for more
effective control devices. One man-
ufacturer of control equipment states

that more exacting requirements by
the public bodies and more rigid en-

forcement of local regulations has

stimulated the production of control

equipment having efficiencies that

were unheard of ten years ago. The
small operation, the disposal of com-
bustible rubbish, bus and automo-
bile fumes, and the recovery of low
concentrations of sulphur dioxide in

large gas volumes are among the

more refractory economic problems,

but much research and development
effort is being devoted toward their

solution.

The technology of air pollution is

now at the stage of water sanitation

of perhaps a hundred years ago. It

is probably a fair observation that

progress is being made in the face

of tremendous community and indus-

trial expansion.

It is evident from recent studies

that atmospheric pollution is fairly

closely associated with density of

population. At present, approximate-

lv 165,000,000 people live in the

United States and 51 per cent of

them live in 1.5 per cent of the

total land area. The National Office

of Vital Statistics forecasts a popula-

tion of 221,000,000 by 1975. If pres-

ent trends continue there will be an

extension of the densely populated

áreas and a corresponding increase

in the load of pollution the air must
accommodate. This is one compel-

ling reason for the continued activity

in air pollution control.
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THE DESIGN of any building

frame is concerned with the

strength of the various members. For
many frames the general rigidity or

stiffness should also be a design con-

sideration.

Members in a bent or a frame are

designed for vertical loads, or for

lateral forces such as wind, earth-

quake, or crane thrusts acting in

combination with the vertical loads.

The design of beams supporting ver-

tical loads is often governed by a

stiffness requirement. Depending on
the materiais being supported by the

beam some building codes or design

specifications limit the deflection to

a specific amount, or place a restric-

tion on the depth-span ratio of the

member.

At present, North American de-

sign specifications place no limit on
the deformation of a frame under
lateral loads. For many frames the

deformation could be relatively large

without causing excessive stresses in

the various components. However,
some of the rather brittle cladding

materiais now in common use might
be damaged by such deformations.

Even with ductile or relatively flex-

ible wall materiais which are undam-
aged by frame movements, it may
be that the limberness of the frame
is not compatible with the functional

use of the building. A rational de-

sign for certain building frames might
accordingly include a consideration

of lateral movement in view of the

fact that it might establish the de-

sign or size of some of the members.

Mill buildings in the past were
built both with masonry exterior

walls and with clad walls, and it is

likely that for many of these build-

ings the steel frame resists a con-

siderable portion of the wind force.

These buildings generally had trav-

elling cranes with attendant stiff col-

umns and relatively extensive lateral

The paper approaches the prob-
lem of required stiffness by
means of rational analysis and on
the basis of probable movements
as related to building materiais.

The question of required rigidity

for many buildings is at present
rather empirical and tends to be
left to judgment. The problem is

topical, with the recent incorpora-

tion of new design methods in

both British and Canadian de-

sign specifications and with the

extensive use of continuous fen-

estration and panel-wall construc-

tion.

and longitudinal bracing, and where

cranes were not used the bracing

still tended to be extensive by mod-
em standards. Because of the rigidity

of these structures the lateral defor-

mation is probably not excessive.

In the factory building of recent

years the introduction of newer clad-

ding materiais, with translucent pan-

eis or continuous sash, has made the

full exterior masonry wall an excep-

tion, and in general the frame must
carry virtually ali the wind force.

Modern material handling methods
require fewer travelling cranes, and
the average frame is accordingly

lighter. More exact design methods
have also tended to lighten the mod-
ern mill building structure. A sim-

ilar trend may be noted in the con-

stxuction of commercial buildings

where, with frequent use of panei

walls and continuous fenestration

supported from the steel, more wind
load is brought to the frame. It fol-

lows that the modern building frame,

tending to a lighter weight, and car-

rying a higher proportion of the wind
force, may have excessive lateral de-

formations and correspondingly large

plastic strains in the connections.

Experimental work has been done
in recent years to establish rotation

properties of common structural con-

nections, such as web and top and
bottom flange connections. With this

information available, it is now pos-

sible to calculate the behaviour of

frames with semi-rigid connections,

including deformations and the

stresses and strains in the various

members. Such analyses may be ex-

tended to determine the adequacy
of a particular connection and of a

particular column size for a given

frame.

In order to assess present design

methods relative to building defor-

mation, and to develop span and
height limitations for various connec-

tions, some 64 single-storey building

frames were designed using in each
case the lightest member meeting

the specification requirements. The
lateral movement was then calcu-

lated for each frame.

Frame Analysis

The types of frames studied are

indicated in Fig. 1 and in general

consist of single bay bents, two bay
bents, and three bay bents. Each
unit was designed for 20 feet, 28
feet, and 36 feet spans, and with
column heights of 15 feet, 20 feet,

and 28 feet. This gave a total of

27 bay-span-height combinations.

Each of these 27 combinations was
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Fig. 1. Frame designatíons.

designed with rigid connections and
re-designed with top and bottom
flange connections and in some cases

with web connections.

Each bent was considered to sup-

port a twenty-foot length of build-

ing roof and walls. Roof construc-

tion was assumed as tar and gravei

roofing with insulation on pre-cast

lightweight concrete slabs supported

by steel purlins spaced from 6 ft. 8

in. to 7 ft. 3 in. on centres, giving

a dead load, including steel, of 38

1b. per sq. ft. Snow loading was taken

as 40 lb. per sq. ft. Wall construc-

tion was assumed to be cladding

gircUr numbir Irame
spon of

( ft.) baya (ft.")

* 1

S • 20 z 25

supported by girts framing into the

columns so that the exterior columns

had full lateral support about their

weak axes. Wind loading was taken

as 10 lb. per sq. ft. pressure on the

windward wall and 10 lb. per sq.

ft. suction on the leeward wall and

was considered as acting on the steel

frame from 3 feet above the base

plates. The columns were consider-

ed to be pin-connected at their

bases. For the rigid frames advan-

tage was taken of the negative end

moments in designing the girders

while for the semi-rigid frames the

girders were designed as simply-sup-

connecfion

type

\
\

R " rigid

F • floog«

W uict>

ported beams. The columns were de-

signed taking into account connec-

tion moments induced from vertical

and lateral forces but without re-

striction as to lateral movement. The
Canadian Standards Association Spe-

cification S16-1954 was used for

the design of the members.
The design and analysis of the

frames with semi-rigid connections

were based on moment-rotation (M-

o) characteristics of web and of

flange connections as obtained by
test data. The connection details and
the curves used for this work are

shown and discussed in Appendix A.

Fig. 2. Lateral movements of single-bay rigid frames and single-bay semi-rigid frames.
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Fig. 3. Lateral movements of two-bay rigid frames and two-bay semi-rigid frames.

Using straight-line approximations for

these curves, moment distribution

was applied after stiffness and carry-

over factors were obtained. Meth-
ods of analysis are outlined by Pip-

pard and Baker 1
, Johnston and

Mount2
, and others.

It may be noted from the connec-
ton curves in Appendix A that, with-

in the working values, the ratios of

relative rigidity of the top and bot-

tom flange angle connection to that

of the web connection are approxi-

mately as follows:

Relative Rigidity
Flange Connection to

Beam Size Web Connection
14 WF 8 to 1

18 WF 6.5 to 1

21 WF 3.5 to 1

Results

Table I shows the results of the

rigid frames study and Table II

shows the results of the semi-rigid

frames study. For each of the bents

the economical beams and columns
are listed, followed by the maximum
moment on each connection and the

calculated lateral movement of the

building under the combination of

dead load, half live load, and wind
load. In Table II the total lateral

movement of the semi-rigid frames
has been broken down to show the
amounts due to bending of the col-

umn, bending of the beam, and bend-
ing of the connection.

In Fig. 2, 3, and 4, lateral defor-

mations of the building frames have

been plotted against frame height.

The single bay structures have been
plotted in Fig. 2, with the rigid

frame deformations shown separate-

ly from those of the semi-rigid

frames. Figures 3 and 4 deal in a

similar way with the deformations of

the two and three bay structures.

Frame Deformations
The calculated lateral deformations

of the rigid frames varied from 0.50

inch to 6.0 inches. These deforma-

tions result from bending of the gir-

ders and of the columns with the

column contributing at least 75 per

cent of the total. From Fig. 2, 3,

and 4, it may be noted that for the

25-foot high frames the deforma-

tions are quite large and, even in

the case of the three bay structures

where the wind forces are resisted

by four columns, these deformations

vary from 3 in. to 5 in. Inspection

of the curves indicates that deforma-

tions for the 20-foot and 25-foot

frame heights do not vary appreci-

ably for the one, two, and three bay
structures considered.

The calculated lateral deforma-

tions of the frames with flange con-

nections varied from 1.2 in. to ap-

proximately 10 in. It may be seen

from Table II that in general, for

the two and three bay structures,

the deformation of the connection ac-

counts for 15 to 20 per cent of the

total movement of the frame, and
for the higher single bav structures

the connection deformation reaches

45 per cent of the total. The listed

values indicate that even with semi-

rigid flange connections, bending of

the column still accounts for the

greater part of the frame movements.
In the rigid frames where bend-

ing moment is a major factor in the

design of the columns, the differ-

ences in lateral movement between
the one, two, and three bay frames

of a given height are not significant.

As might be expected, for any
given height and girder span, the

lateral movement in general de-

creases as the number of bays in-

creases. However, where the depth
of a column is changed, the general

trend may reverse at that point. Be-

cause of the overlapping of depths
in a weight listing of rolled sections,

such discontinuities may be expected

in design.

Some 15-foot and 20-foot high

frames with web connections were
designed and the results of their

analysis are shown in Table II and
in Fig. 2, 3, and 4. For some of the

20-foot and ali of the 25-foot high

frames it was impossible to obtain a

design with web connections, as the

moment on the connection either ap-

proached or exceeded the ultimate

strength of the respective connection.

The deformations of some of these

designs are of unacceptable magni-
tude for a building frame. For the

frames shown the connection defor-
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mation was responsible for 50 to 80
per cent of the total lateral move-
ment.

For the three bay frames with

web connections shown in Fig. 4,

the deformations for the 15-foot high
frames are similar, even though the

connections for the various girders

are quite different. At this height the

moments on the web connections are

quite small and the deformation is

mainly from bending of the column.

Except for the single bay units, it

is significant that the deformations of

the semi-rigid frames with flange con-

nection are not widely different from
the deformations of the rigid frames.

In the single bay rigid frames the de-

formations are approximately 60 per

cent of those of the semi-rigid frames;

the differences being mainly due to

the larger columns required for the

rigid frames because of the relative-

ly high dead and live load moments
on the columns.

It should be noted that wherever
web connections have been used,

the total deformation is 1% to 3
times that of the corresponding

frame with flange connections.

Connection Moments
Except for three cases, the maxi-

mum moment (dead plus full live

plus wind) on the semi-rigid con-

nections has not exceeded 65 per

Table I—Rigid Frames

Girder Number Frame Lateral

Frame Spitn Exterior Interior Deform-
Designation Bays (ff ){Tl. }

Girder Column C!oliiTTin cition

S 20-1-15 90 i lu 12WF27 8WF28 — 1.48

s 20-1-20 20 1 20 12WF27 10WF33 — 2.92

s 20-1-25 20 1 25 12WF27 10WF39 6.04

s 20-2-15 20 2 15 12WF27 6WF20 8WF24 1.54

s 20-2-20 20 2 20 12WF27 8WF24 10WF33 2.59

s 20-2-255—' ' ' —1 —
i <J 20 2 25 14WF30 10WF33 8WF35 4.65

s 20-3-15 20 3 15 12WF27 6WF20 6WF20 1.90

s 20-1-20 20 3 20 12WF27 8WF24 8WF28 2.30

s 20- r5-2 c
> 20 3 25 14WF30 8WF28 8WF35 4.72

s 28-1-15 28 15 16WF45 10WF33 _ 0.82
c 28 1 20 16WF45 10WF39 — 2.14

98 1 9=í 28 1 25 16WF45 10WF49 4 1 Q
c 98 9 i s 28 2 15 16WF45 8WF24 8WF94o vv r z»^ í.yto
c 98 9 90 28 2 20 16WF45 8WF24 lvj vv r oo 9 941*1

98 9 9"; 28 2 25 18WF50 8WF31 10WF4 c
;l\j vv r ij 4 9fi

c 98 1 1 <Z 28 3 15 16WF45 6WF20 RWF90u vv r ídKt 1 4Q
c 98 1-90 28 3 20 16WF40 8WF24 8WF98o vv r 9 9 1?

c 28 3 25 16WF40 8WF28 8WF40 4.00

s 36-1-15 36 \ 15 18WF55 10WF54 0.50
s 36-1-20 36 1 20 18WF60 10WF54 L49
s 36-1-25 36 1 25 18WF60 10WF60 3.30
s 36-2-15 36 2 15 21WF62 8WF24 8WF24 0.93
S 36-2-20 36 2 20 21WF62 8WF24 10WF39 1.95
s 36-2-25 36 2 25 21WF62 8WF28 10WF49 3.92
s 36-3-15 36 3 15 18WF60 6WF20 8WF28 1.23

s 36-3-20 36 3 20 18WF60 6WF20 10WF39 1.66
s 36-3-25 36 3 25 18WF55 8WF28 10WF45 2.85

cent of the ultimate strength of the

connection. It may be that in those

cases where the moment on the con-

nection is 50 to 65 per cent of the

ultimate capacity of the connection,

some designers would prefer a rigid

connection or a stronger flange con-

nection. However, it should be noted

from the connection curves in Appen-
dix A that a moment of 60 per cent

Fig. 4. Lateral movements of three-bay rigid frames and three-bay semi-rigid frames.
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of ultimate corresponds to an angular

deformation of about 25 per cent of

the rotation at failure. A safe or rea-

sonable design value to allow on the

connection should take into account

the ratio of design rotation to ulti-

mate, the combination of loading, the

lateral movement of the frame

caused by the connection deforma-

tion, and residual deformation due

to the plasticity of the connection.

If the deformation of the frame is

acceptable, then it would appear

that a design moment on the con-

nection of 60 per cent of ultimate

would be permissible.

Column Heights

As previously noted, the design

and the calculations for lateral move-

ment consider the columns to be pin-

connected at the base. However a

point of contraflexure may be some

distance above the base, depending

on the details. If, for a particular

design, the location of the point of

contraflexure can be approximated,

the results of this study could be

Girder No. Frame
Frame Span of Height Girder

Designation (ft. ) Bays (ft).

S 20-1-15 20 1 15 14WF30
S 20-1-20 20 1 20 14WF30
s 20-1-25 20 1 25 14WF30
s 20-2-15 20 2 15 14WF30
s 20-2-15 20 2 15 14WF30
s 20-2-20 20 2 20 14WF30
s 20-2-25 20 2 25 14WF30
s 20-3-15 20 3 15 14WF30
s 20-3-15 20 3 15 14WF30
s 20-3-20 20 3 20 14WF30
s 20-3-25 20 3 25 14WF30

S 28-1-15 28 1 15 18WF50
S 28-1-20 28 1 20 18WF50
S 28-1-25 28 1 25 18WF50
S 28-2-15 28 2 15 18WF50
s 28-2-15 28 2 15 18WF50
s 28-2-20 28 2 20 18WF50
s 28-2-25 28 2 25 18WF50
s 28-3-15 28 3 15 18WF50
s 28-3-15 28 3 15 18WF50
s 28-3-20 28 3 20 18WF50
s 28-3-25 28 3 25 18WF50

s 36-1-15 36 15 21WF73
s 36-1-15 36 15 21WF73
s 36-1-20 36 20 21WF73
s 36-1-20 36 20 21WF73
s 36-1-25 36 25 21WF73
s 36-2-15 36 2 15 21WF73
s 36-2-15 36 2 15 21WF73
s 36-2-20 36 2 20 21WF73
s 36-2-20 36 2 20 21WF73
s 36-2-25 36 2 25 21WF73
s 36-3-15 36 3 15 21WF73
s 36-3-15 36 3 15 21WF73
s 36-3-20 36 3 20 21WF73
s 36-3-20 36 3 20 21WF73
s 36-3-25 36 3 25 21WF73
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made comparable by deducting the

distance to the point of contraflexure

from the frame height.

Permissible Lateral Movements
The amount of lateral movement

that might be tolerated in a given

building should be related to the

type of cladding material. In a build-

ing with masonry spandrel walls the

amount of movement that might be

tolerated would be quite small

whereas in a building with some type

of metal cladding a much larger

movement might be acceptable.

Where pre-cast cement or cement

and asbestos units are used as clad-

ding, the permissible
1

amount of

movement should be related to the

bending properties of the material.

Practical considerations might indi-

cate that for some materiais the per-

missible movement could range from

l/100th to l/200th of the frame

height. From Tables I and II it is

apparent that many of the designed

frames have lateral movements in

excess of l/100th of the height.

Table II. Semi-Rigid Frames

The calculated lateral movement
might also be considered as a meas-

ure of the limberness of the frame.

Where a lateral deformation of the

order of 1/100th of the frame height

may be satisfactory for the wall ma-
terial the frame may still be too lim-

ber to be acceptable to the user of

the building.

The whole question of permissible

lateral movement is rather complex
and, as mentioned earlier, there is

no guidance available from the ex-

isting Canadian or United States spe-

cifications.

Conclusions

(1) This study has demonstrated

that the analysis of a building frame
with semi-rigid connections may be
readily extended to include an ex-

act calculation (within the limita-

tions of the usual design assumptions)

of lateral movements and of moments
on connections where test data has

established moment-rotation curves

for these connections. However, there

Exterior Interior Connection Connection

Column Column Type Moment
(kip-ft.)

8WF24 Flange 34.9

10WF33 Flange 54.9

10WF39 Flange 77.5

6WF20 8WF24 Web 18.8

6WF20 8WF24 Flange 42.8

8WF24 8WF31 Flange 50.7

8WF31 10WF39 Flange 65.0

6WF20 6WF20 Web 13.9

6WF20 6WF20 Flange 37.4

8WF24 8WF28 Flange 43.0

8WF28 8WF35 Flange 50.6

8WF24 Flange 38.5

10WF33 Flange 61.4

10WF45 Flange 85.8

6WF20 8WF24 Web 11.9

6WF20 8WF24 Flange 67.2

8WF24 8WF31 Flange 73.5

8WF31 10WF39 Flange 87.0

6WF20 6WF20 Web 19.8

6WF20 8WF24 Flange 60.6

8WF24 8WF28 Flange 64.5

8WF28 8WF35 Flange 72.5

8WF24 Web 35.6

8WF28 Flange 44.3

10WF33 Web 56.0

10WF33 Flange 66.9

10WF45 Flange 91.6

6WF20 8WF28 Web 40.9
6WF20 8WF28 Flange 90.8

8WF24 10WF33 Web 50.1

8WF24 10WF39 Flange 101.5
10WF33 10WF45 Flange 106.8
6WF20 8WF24 Web 35.7
6WF20 8WF24 Flange 82.6
8WF24 8WF31 Web 40.9
8WF24 10WF33 Flange 88.3
8WF28 10WF39 Flange 96.2

Lateral Deformation in Inches

Column Beam Connection Total

1.41 0.21 0.43 2.05
2.18 0.52 1.32 4.02
4.40 1.15 4.40 9.95
1.24 0.14 3.80 5.18
1.17 0.15 0.22 1.54
2.75 0.26 0.63 3.64
3.88 0.69 1.82 6.39
1.44 0.07 1.44 2.95
1.57 0.04 0.16 1.77
2.08 0.18 0.41 2.67
4.67 0.34 0.81 5.82

1.41 0.11 0.22 1.74

2.18 0.26 0.79 3.23

3.70 0.59 2.35 6.64
1.25 0.07 2.25 3.K7

1.34 0.08 0.21 1.63

2.73 0.13 0.50 3.36
3.92 0.13 1.50 5.55
1.56 0.04 1.02 2.62
1.02 0.06 0.18 1.26

2.08 0.10 0.19 2.37
4.06 0.18 0.66 4.90

1.41 0.07 2.00 3.48
1.19 0.07 0.16 1.42

2.18 0.16 15° 17°

2.18 0.16 0.50 2.84
3.70 0.37 1.20 5.27
1.16 0.06 2.04 3.26

1.22 0.07 0.18 1.47

2.01 0.13 8o 10°

1.85 0.17 0.48 2.50
3.06 0.18 0.81 4.05

0.87 0.03 0.74 1.64

1.04 0.03 0.12 1.19

1.91 0.04 2.75 4.70
1.41 0.08 0.29 1.78
2.88 0.14 0.45 3.47

• — approximate
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is a need for the accumulation of ad-

ditional test data for different sizes

and types of connections.

(2) In Table II, it may be seen

that for some of the frames where
the lateral movements are large the

connection deformation has been
significant. In general, this indicates

that the connection has reached its

useful limit. The movement of the

frame in these cases cannot be ap-

preciably improved by stiffening the

columns unless the connections are

also stiffened. If the columns were
stiffened without changing the con-

nection, the dead and live load con-

nection moments would be increased

and the rotation of the connection

under lateral forces would be great-

er.

(3) From Table II and Fig. 2,

3, and 4, where the building frame
must resist a considerable proportion

of the wind force, it would appear
that web connections should not be
used for the main column connec-
tions on single-storey buildings 20
feet or more in height and less than

three bays wide.

(4) The results of this study may
have some significance in the con-

sideration of plastic design methods.
The elastic design method applied

to both rigid and semi-rigid frames

has in general resulted in columns
that are too flexible. If a plastic de-

sign or a limit design method re-

sults in a more flexible structure then

it is apparent that a plastic analysis

has little practical application for

these single-storey frames.

(5) For buildings one, two or

three bays wide, if the column de-

sign is based only on design specifi-

cations, the lateral movement of the

buildings under wind load would in

many cases be quite large. For the

three bay structures (four columns
resisting the wind) with heights of

25 feet, the lateral movements vary

from l/50th to l/90th of the frame
height. This ratio of movement to

height is larger for the one and
two bay structures. Within the com-
binations studied, if the lateral move-
ment is limited to l/100th of the

height it may be stated that lateral

movement would be a design crite-

rion for the following rigid frames:

(a) ali the 25-feet high structures

(b) the 20-feet high structures with

20-feet and 28-feet girder

spans.

(c) the 15-feet high structures with

20-feet girder spans; and for

Fig. 5. Moment-rotation characteristics for web connections.
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the following semi-rigid frames:

(d) ali the 25-feet high structures

(e) ali the 15- and 20-feet high

structures except the three bay
36-feet girder span.

If limited to l/200th of the height,

lateral movement would be a design

criterion for every building designed

in this study.

APPENDIX A

Figure 5 gives the moment-rota-

tion characteristics (M-o curves) for

web connections for the three beam
sizes used in this analysis and Fig. 6
gives the corresponding top and bot-

tom flange angle connections charac-

teristics.

The curve for the 14 WF web
connection was taken from Hecht-

man and Johnston3 test No. 3 which
used two 6" x 4" x %" x 8W angles

on a 12 WF beam with % rivets and
with the 4" leg on the column
flange. Experimental data and a stress

consideration shows that the width of

the leg on the beam web is not an ap-

preciable factor in the rotation prop-

erties. The bending of the leg at-

tached to the column and the de-

formation of the rivets in that leg

are the principal factors in the rota-

tion and these would not be ex-

pected to vary significantlv with the

standard 4" x 3W x %" angle. The
corresponding curve from Rathbun4

specimen No. 4, using two 4" x AW
x %" x 9" angles on a 12" I with %"

rivets showed good conformity.

The curve for the 18 WF web
connection was taken from Hecht-

man and Johnston3 test No. 8 which

used two 4" x 4" x %" x \Vz" angle

on an 18 WF with % rivets.

The curve for the 21 WF web
connection was taken from Rathbun4

specimen No. 6 using two 4" x ZW
x %" x 15" angles on an 18 I with

% rivets. The number of rivets and
the rivet spacing was identical to the

A.I.S.C. standard for a 21 WF. Be-

cause of the use of % rivets and
because the curve appeared somewhat
out of line with the 14 WF and 18

WF curves, it was decided for the

purposes of this studv to modify
Rathbun 's values. Thus the ordinates

of the curve for the 21 WF in Fig.

5 represent 80 per cent of the cor-

responding values reported bv Rath-

bun.

The curve for the 14 WF top

and bottom flange angle connections
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Fig. 6. Moment-rotation characteristics for flange connections.

28

was taken from Hechtman and John-

ston3 test No. 20 which used a 6"

x 4" x %" x 12" top angle with

% rivets on a 14 WF and with the

4" leg on the column.

The curve for the 18 WF top and

bottom flange angle connections was
taken from Hechtman and Johnston3

test No. 9 which also used a 6"

x 4" x %" x 12" top angle with

% rivets on an 18 WF and with the

4" leg on the column.

The curve for the 21 WF top

and bottom flange angle connections

was taken from Hechtman and John-

ston
3

test No. 25 which used a 6"

x 4" x %" x 14" top angle with

Vs rivets on a 21 WF and with the 4"

leg on the column. Because of the use

of % rivets and the %" angle thickness,

it was decided to modify the curve in

a similar way to that of the 21 WF
web connection; the ordinates being

80 per cent of the reported values.

A straight line approximation for

the working range of each curve has

been shown in Fig. 5 and 6. The

use of these lines simplified the rao-

ment distribution while the curves

themselves were used for the de-

flection calculations. The modifica-

tions made to the 21 WF connec-

tion characteristics (M-o curves) do

not appreciably affect the results.
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DISCUSSION
The editor invites discus-

sion of papers appearing in

the Journal.

Reâders may contribute

to this section by sending
appropriate comments to

the editorial office.
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Application of Welded Design

to Hydraulic Turbine

and Valve Manufacture

J. G. Warnock, Head of Hydraulic Department,

English Electric Company of Canada Limited

Read at the 70th Annual General and Professional Meeting of The Engineering Institute of Canada, Montreal, May 1956

The design and manufacture of

hydraulic turbine and valve equio-

ment, in common with practically

every branch of mechanical engi-

neering, has benefited considerably

from the substantial advances made
during the past th.rty years in the

techniques of electrically welding

steel plate.

We have now reached the stage

where some hvdraulic turbine de-

signs may incorporate up to 80 to

85 per cent of their total weight in

the form of welded steel plate com-
ponents, whereas in the early 1930's

a comparable figure of 50 to 60 per

cent would be considered relatively

high. In the case of other associated

hydraulic equipment, the percentage

of steel plate components may be
even higher, and all-welded large

hydraulic valves are certainly a feas-

ible proposition.

Application of Welded Design

to Turbine Construction

There has been, however, in the

water turbine field, fairly wide varia-

tion in the extent to which the var-

ious manufacturers have adopted this

modern médium of construction. It

is interesting therefore to review the

factors influencing decisions whether
to adopt fabricated construction in

preference to iron and steel castings.

The principal reasons that must be
taken into consideration by the de-

signer may conveniently be summar-
ized as follows.

( 1 ) To overcome persistent dif-

ficulties in obtaining sound material

and accurate form in castings.

(2) To improve structural design.

(3) To reduce the net weight of

components.

(4) To reduce material and pro-

duction costs.

(5) To provide a convenient

means of manufacturing large, slen-

der components, such as scroll cases,

draught tubes, pit liners, etc.

(6) To provide corrosion and ero-

sion resisting surfaces locallv within

large components.

(7) To improve surface finish

within water passages.

(8) To extend manufacturing

by foundry capacities.

Of these eight factors, onlv the

first might be termed "negative". The
positive advantages of the fabricated

design greatly outweigh the nega-

tive, but disappointments in the qual-

ity of steel castings have provided
in manv instances the incentive to

make the break with cast designs.

From that point onwards, however,
the advantages of the welded con-

struction have established and Con-

solidated it entirely in its own right.

It does appear that the standard

of iron and steel castings convenient-

ly available to a manufacturer mav
have a profound bearing on his de-

sign. There are, for instance, Cana-

dian manufacturers who have been

fortunate in obtaining castings from

foundries where a high proportion

of output was hvdraulic machinery,

which meant an incentive to the

foundries to develop reliable tech-

niques and to maintain a high stan-

dard of product. Unit costs were
kept low and the serious disadvan-

tages of casting rejections on manu-
facturing programs largelv avoided.

An additional factor favouring the

use of castings in Canadian water

turbine production and in favour, too

of the successful solution of foundry

production problems, has been the

opportunity for concentration on low

and médium head developments in-

volving a large number of units of

repetitive design.

On the other hand, our own ex-

perience until 1952, in common with

several other European and North

American water turbine manufactur-

ers, has been a scarcity of both steel

and iron foundries specializing in wa-

ter turbine and other hydraulic

equipment castings; and also, of de-

velopments involving more than, say,

three or four units over which pat-

tern costs had to be divided. Grad-

uallv since the earlv 1930's, welded
steel plate construction has supplant-

ed more and more of the compo-
nents which were originallv cast.

Now, even although thoroughly com-
petent steel foundries may be avail-
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able and multi-unit developments are

being handled, the author's company

finds little or no incentive to revert

to cast designs.

The diagrammatic cross sections in

Fig. 1 show the trend which has

brought the reaction turbine, for in-

stance, to its present state of over

80 per cent of welded design.

There has been a very wide and

almost universal application of weld-

ed steel plate fabrication to three

main components of water turbines

which are produced from large con-

ical and cylindrical forms, namely,

scroll cases, draught tubes, and pit

liners. The use of this method of

construction for scroll cases and
draught tubes was merely an exten-

sion of rivetted steel plate practice

and began practically simultaneously

with ali manufacturers in the 1920's.

The stage of final acceptance of all-

welded joints over part-rivetted con-

struction has, however, varied con-

siderably. Now, with the better qual-

ity plate, electrodes, and weld-
skills available, and with the applica-

tion, where necessary, of radiogra-

phic control and even local low-tem-
perature stress relief, field welded
radial (and on occasions longitudinal)

joints, are widely accepted on ali

but the heaviest steel plate casings.

The war years introduced for our
companv, and others, additional spe-

cial problems in the supply of high
quality steel castings; and this, no
doubt, contributed to the impetus
given to the development of fabri-

cated designs which, by 1945, were
commonly applied to speed rings,

base rings, lower distributor rings,

and guide vanes. At this stage, 55
to 68 per cent of the total net weight
of médium head turbines comprised
fabricated construction.

Large fabricated speed rings, such
as that for a 35,000 b.h.p. Kaplan
turbine, were demonstrating the ad-
vantages of smooth, rolled and
formed steel plate sections for water
passages throughout the turbine
throat. Figure 2 shows the inner and
outer head cover sections and regu-
lating ring, ali of fabricated construc-

tion, in position during the shop as-

sembly of this Kaplan machine.

The past ten years have seen the
ultimate extension of fabricated de-
sign to the complex construction of

water turbino runners, and even to

minor conventionally cast compon-
ents, such as bearing housings, wick-
et gate levers, links and other sun-

dry items.

Development of 18/8 austenitic

stabilized stainless steels and of 12

to 14 per cent chromium ferritic and
austenitic type of alloys has given us

materiais highly resistant to erosion

and cavitation wear. Stainless clad

steel plate in partciular is a recent

development which has attained a

high degree of reliability and adap-
tability to water turbine design. The
bulk of clad plate has been pro-

duced from a process which entails

coating a stainless steel slab with
mild steel electrode deposit. Against
this prepared surface is placed a

mild steel plate, and a second coated

The paper reviews the progress of

the past thirty years in the ap-

plication of welded design to

water turbine manufacture, with

examples of the possible wide use

of fabrication in almost every item

of modern plant, and the advan-

tages of this type of construction.

Extensive use of electrically

welded steel plate is being made
in the manufacture of the main
turbine and valve components for

three of Canada's major hydro-

electric developments — the Ber-

simis, Niagara - Sir Adam Beck,
and St. Lawrence projects. The
manufacture of the twenty-six

major turbine units and eight

straight-flow valves is being car-

ried out by a Canadian company
employing advanced techniques of

welded design and production
methods.

stainless slab is placed face to face

with the first, "sandwiching" the

stainless material between two mild

steel layers, which are then welded
along the edges to exclude air from

the criticai stainless surfaces. The as-

sembled sandwich is rolled down to

the required thickness and propor-

tion of stainless cladding. The adhe-

sive characteristics of this material

even under hot forming have been
found to be very satisfactory. Stain-

less steel and stainless clad steel

plates have been extensively used in

distributor facing plates. It is, how-
ever, in the construction of the high-

er specific speed runners in the méd-
ium and high head ranges that

the most interesting applications of

welded stainless alloy plates is to be

found.

There has been a marked trend

towards the application of higher and
higher specific speeds for given head
conditions. Cavitation tendencies

with these higher specific speeds

can be conveniently controlled by in-

creased submergence or, within lim-

its, by the application of stainless

steel to the criticai áreas of the run-

ner blading. There is a demand for

the complete protection afforded by
ali stainless runners.

Solid stainless steel castings are,

for the majority of developments, too

costly. Fabricated runners, including

ali solid stainless steel materiais, gen-

erally cost even more to produce.

Some compromise has therefore been
necessary, and this can best be re-

aized by the use of composite stain-

less and mild steel construction with

a wide application of stainless steel

clad plate.

The runner shown in Fig. 3 is for

a 74,000 b.h.p. turbine operating

under 392 feet, and is fabricated

from cast and plate components. The
runner crown, approximately 10 ft.

6 in. diameter, is cast in mild steel

and partially machined prior to as-

sembly. The runner blades are hot

pressed from stainless clad mild steel

plate and the skirt ring is formed
from a lower band of stainless clad

material with an upper rolled ring

of mild steel forming the inlet to the

skirt.

A fabricated runner assembly such

as this requires the application of

the highest welding skills and tech-

niques. Ali the main junction welds

of the runner vanes to the crown
are carried out in a downhand posi-

tion involving repeated repositioning.

A strict welding sequence must be
maintained to minimize distortion

and the build-up of locked up
stresses.

The high degree of accuracy as-

sociated with fabricated runners de-

pends primarily on the initial form-

ing of the runner vanes. Attain-

ing the necessary standards of accu-

racy from the pressing operation

shown in Figure 4 calls for the most
careful control of preheating and
pressing temperatures, transfer time

to dies, and the pressing time. The
blade being formed here has a max-
imum thickness of 2Y4 in., and an

area of 26 sq. ft. The initial shaping

of the plate to approximate aerofoil

section can be seen. The blades as

formed require little additional

grinding and a high degree of sur-

face finish can easily be maintained.

An interesting variation of fabri-

cated runner construction is the use

of cast stainless steel blades and
plates for high head reaction turbine

runners in the head ranges above
800 feet. A typical runner in this

category is shown in Figure 5 and
is one of five 45,000 b.h.p. wheels
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Fig. 1. Trend of application of welded design.

supplied to the North of Scotland

Hydro-Electric Board.

With reaction runners of this low

specific speed the problem arises of

grinding blade forms within the very

narrow exit passages. By casting the

blades separately in stainless steel

the surfaces can be easily prepared,

and nose and tail forms conveniently

shaped before assembly and fabrica-

tion.

The blades are then set to the

correct pitch and vvater passage open-

ing, and temporarily supported by

the lower skirt band and seal ring.

The vane edges are pre-machined

for shaping prior to welding in the

remainder of the water passage sur-

faces in the form of pressed and
shaped stainless steel plates.

The heavy crown of the runner

carrving the torque to the main tur-

bine flange was cast in mild steel

and securely key welded to the

stainless steel water passage portion

below. Alloy steel seal rings are then

shrunk on to the crown and skirt

rings.

With this form of construction a

very high degree of accuracy

throughout the water passages can

be maintained.

We have, then, in the past thirty

years seen the extension of plate

steel fabrication from the simplest

components of water turbine con-

struction to the most complex parts

such as reaction runners.

Design Considerations

The designs which have been in-

volved, of course, do not necessarily
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Fig. 2. Shop assembly of Kaplan turbine parts.

follow conventional casting prac-

rices or shapes.

The principies of the use of rolled

or knifed cylindrical or conical shapes

are followed as widely as possible

throughout fabricated design, but

where necessary for hydraulic con-

siderations, economic use may be

made of relatively complicated form-

ing shapes using pressing dies. The
plate shapes produced by any of

these methods — rolling, knifing or

die forming — result in surfaces

which require little or no further

dressing or grinding to bring friction

effects within acceptable limits.

The homogeneity and increased

strength of steel plate has the great-

est appeal to the designer. In com-

parison with cast iron, too, the addi-

tional rigidity must be taken into full

consideration. By virtue of its higher

elasticity modulus, a steel section has

approximately 2V2 times the rigidity

of a cast iron member of identical

cross section. It is from this factor

that the substantially lower weight

of fabrications for equal or improved
rigidity arises.

In comparison with cast steel, im-

proved consistency of good material

and surface finish are the most im-

portant factors favouring mild steel

plate fabrication. Allowable working
stresses from 20 to 25 per cent high-

er than those adopted for steel cast-

ings may be safely used for plate of

average tensile strengths. In manv
cases, too, there is no need with

fabrications for casting considerations

to take precedence over selection of

sections for strength and rigidity con-

siderations alone. Structural design

may be thereby improved.

Accurate stress calculation in de-

sign of either cast or fabricated com-
ponents of water turbines presents

some difficulties, and this factor has

contributed, no doubt, to the adop-

tion of relatively low working stresses

and high factors of safety.

Stress Analysis by Model Testing

The author's company has found

during recent years that very useful

information can be derived from the

stress analysis, by strain gauge meth-

ods, of precisely scaled models of

welded steel plate structures. Strain

gauge testing of full size compon-

ents, either in operation or on hydro-

static pressure test, has in the past

provided useful stress data, but too

often difficulties and doubts arise

from the great care which must be

applied to the placing of strain gauges

on the stressed component. This work

is better suited, we feel, to true lab-

oratory conditions; and by doing this

with scale models of approximately

one-sixth full size, we believe that

we have established a thoroughly

reliable means of obtaining stress and

deflection data. An additional advan-

tage, of course, is that a far wider

variation of designs can be tested

before coming to a final conclusion

and before manufacture begins.

The structural models used in our

strain gauge analysis are true to scale

in ali general dimensions and have
plate thicknesses correct to within 7

Fig. 3. Fabricated runner for 74,000 b.h.p. médium head Francis unit.
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Fig. 4. Die pressing of fabricated runner vane.

to 10 per cent. The selection of mod-
el plate thickness is made to the

thinner. closest available standard

size and thus will result in test re-

sults higher than actual values in the

prototype.

The limit to the scale of the model
is to a large extent determined by
the smallest size of weld that can

be produced to the correct form. It

will be immediately obvious that it

is not possible, for instance. to make
welds smaller than 1/16 in., giving

for general structural minimum sized

welds of Vi in. to % in., a mini-

mum scale factor of 1 to 6. With
extremelv large and heavv plate

components, scale factors may be in-

creased to 1 to 10.

The stresses induced in the model
due to the externai loads applied on
test are equal to those on the proto-

type structure. The deflections on

the other hand are proportional to

the scale factor, that is, the proto-

type deflections are approximatelv

six times those measured during

model testing.

Allowance is made for the fact

that the model stresses due to the

weight of the model components are

smaller than the equivalent stresses

on the prototype. These are, again,

proportional to the scale factor. In

applying loads to the models, forces

proportional to the square of the

scale ratio must be used. The mo-
ments are proportional to the cube
of the scale factor.

In order to obtain a complete pic-

ture from the test results, both de-

flections of the model and principal

stresses along ali the main sections

must be determined. It is found that

interpretation of the experimental re-

sults is assisted if a fairly complete

calculation of the stress distribution

has been previouslv carried out.

This enables account to be taken

of any boundary effects which may
influence results during the tests, and
to make due allowance for these in

predicting prototype performance.

A very considerable amount of

work has already been carried out

in connection with deflections and

stresses in standard components such

as head covers, gate shifting rings

and other turbine and valve parts of

conventional fabricated design. Care-

ful investigations are made on ali

major new designs. One example

tested was a model of the inner

and outer head cover sections for the

St. Lawrence power project fixed

blade propeller turbines. These tur-

bine will develop 75,000 b.h.p. un-

der 81 foot head and have a head

cover diameter of 28 ft. 5 in. The
load is applied to the model as full

water pressure to the whole area of

the head cover and gives in this

respect more exacting conditions than

would in fact occur in practice. Fig-

ure 6 shows this model on test, with

the deflections directlv measured by
clock indicators. A large number of

strain gauges determine radial and

tangential stresses in cover plates

and stiffeners. A series of compara-

tive tests has also been run to de-

termine deflections and stresses on a

plain flat plate with various degrees

of edge support and loading. This

information gave a useful supplement

to accepted formulas for this type of

stress calculation.

In addition to model tests on struc-

tures of fairly conventional design,

we have applied this same tech-

nique to assist in the development

of new forms of structures.

An excellent example of this is the
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Fig. 6. Head cover model test in progress.

recent work carried out to assist the

design of the speed ring diffuser of

the reversible pump-turbines being

supplied to the Hydro-Electric Pow-
er Commission of Ontário for the Sir

Adam Beck-Niagara pumping-gener-
ating station. These units are of a

special design developed specifically

for this scheme, and will develop

45,000 b.h.p. under a head of 83
feet. When operating as pumps in

reverse, a discharge of the order of

5,000 c.f.s. can be maintained over

the full head range.

The pump-turbine units involve

many unique features, both of de-

sign and construction, and extensive

strain gauge testing was carried out

on major components. In particular,

elaborate tests were performed on

the speed ring, both with and with-

out scroll case plates in position,

to determine plate stresses and to

prove the method used for transmit-

ting the heavy generator and con-

crete loads through to the founda-

tions.

Figure 7 shows the test rig with

the scale model supported on foun-

dations of identical fonn to the pro-

totvpe, and the loading applied by

a hydraulic cylinder through a con-

ical adapter. For this particular test,

about 750 strain gauge rosettes were

used, and a very thorough analvsis of

the stresses in stay vanes, upper and

lower contour plates was obtained.

The strain gauge analysis proved

the adequacy of the general design

and the necessity for minor modifi-

cations and additional stiffeners in

the closure section.

Manufacture of Large
Welded Components

From the model we turn now to

the prototype, and Fig. 8 shows the

shop assembly of one of the large

steel plate scroll cases for the Niag-

ara pump-turbine development. This

first casing was arranged for field

rivetting, but subsequent units have

been of modified design arranged for

Fig. 7. Model testing of Niagara pump-turbine speed ring-diffuser.
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site welding. The casings are shipped

in the largest possible sections to

minimize the length of field-weld-

ed longitudinal joints.

In 1954, the author's company was
favoured with the order for the six

reversible pump-turbines for this con-

tract, and the work on this unique

plant, together with the manufacture

of the four 175,000 b.h.p. turbines

for the Bersimis development being

constructed by the Quebec Hydro-
Eleetric Commission and the sixteen

75,000 b.h.p. St. Lawrence povver

project turbines for the Hydro-Elec-

tric Power Commission of Ontário is

being carried out in our Toronto

plants. Each of these developments
involves a relativelv large number
of units; four Bersimis turbines, eight

straight-flow valves, six pump-tur-

bines, and, giving the most excellent

opportunities for manufacture, six-

teen St. Lawrence units. The approx-

imate proportions of fabricated con

struction in these designs are from

65 to 85 per cent of the total by
weight.

Each development, too, involves

special and interesting problems of

its own. We have seen the basic

development of the design of the

speed ring for the Niagara pump-
turbines. Fabrication of the thirty-

six one-sixth sections represents the

most exacting work of this type that

we have yet undertaken in the water

Fig. 9. Completed section of Niagara pump-turbine speed ring.

turbine field, and the ultimate ac-

curacy of these components speaks

highly for the methods used. The
general form of this design involves

conical water passages leading from

an oblique scroll case. The physical

dimensions of the major components,

divided even into six segments, ruled

out cast construction, and the design

Fig. 8. Shop assembly of Niagara scroll case.

was therefore developed from the

outset on the basis of speed ring-

diffuser, scroll case, head cover, run-

ner envelope and discharge ring, ali

of welded steel plate design.

Geometrically, the design of the

speed ring-diffuser section is diffi-

cult, involving intersections of spher-

ical and annular curved surfaces with

the irregular conical form of the stay

vanes. The layout and assembly of

each segment in turn would have
involved repetition of elaborate de-

velopment and measurement, as well

as dangers of variations in the con-

tours of mating sections. By prepar-

ing accurate fabrication jigs, how-
ever, the minimum amount of dim-

ensional layout was required, and a

high degree of consistencv was main-

tained in the accuracy of sections.

At the height of production of these

components, four assembly jigs were
in use, on which the formed plate

was located and welded into upper

and lower segments with their stif-

feners and joint flanges. Stiffeners

and joints are located in permanent

slots and clamps, and the formed

plate sections tacked into position.

By selection of closelv approximate

simple flat surfaces, the track for

automatic gas-cutting torches was de-

veloped to fit the contour of the

diffuser plates, which enables the

slots through which the stav vanes

were fed to be prepared with a

high degree of accuracy and fit.

It is of interest to note that the

major downward loadings are trans-
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Fig. 10. Speed ring assembly during machining operations.

mitted to the foundations of the unit

directly through the formed plate

stay vanes which project above and

below the contour plates from the

generator support ring to the foun-

dation grillage. Figure 9 shows a

completed segment being marked out

on a layout table. The joint flange

machining and drilling again em-

ployed jigging principies, which, after

the first few segments had been in-

dividually proved, dispensed with

this layout operation.

Figure 10 shows the completed

speed ring being machined on the

large 42 ft. diameter table vertical

boring mill, installed by the author's

company to handle work of this na-

ture.

In the design of the runner en-

velope with its spherical surface in

which the impeller blades rotate, an-

other advantage of recent fabrica-

tion technique has been employed.

The area of close running clearances

is provided with added protection in

the form of stainless clad steel plate

into which the spherical form is ma-

chined. By utilizing plate sections

dished in a tvpe 405 non-air-harden-

ing stainless cladding material form-

ing over 40 per cent of the total

thickness of the composite plate, we

were able to secure outer ribbing

and joint flanges to a mild steel sur-

face, thus employing relatively sim-

ple weld procedures, and yet have a

composite fabrication which could

be safely thermally stress-relieved.

Other grades of stainless steel with

coefficients of expansion at wide var-

iance with mild steel would have

raised further difficulties.

Figure 11 shows the fabricated

head cover for the Sir Adam Beck-

Niagara pump-turbines. The con-

struction of this component derives

some advantage from the conical

form of the water passages over the

conventional "flat" head cover nor-

mally used in water turbine design.

The rolled cones strutted apart with

column members and radial beams

give a very rigid construction. In

view of its very large diameter, the

head cover is fabricated in halves.

Other fabricated components in-

clude draught tube, discharge ring,

pit liner and main generator thrust

bearing support. The latter item in-

corporates heavy rolled beam sec-

tions carrying the thrust bearing

loadings direct to the upper ring of

the speed ring-diffuser. A more un-

usual application of welded plate in

the design of these machines was to

the main wall of the servomotor used

to control the runner blades. Here

we found it convenient to use a

rolled steel plate of 5 in. thickness

with a single heavy J-weld to re-

place the originally cast steel de-

sign. Ali six cylinders have been

welded, radiographed, and stress-re-

lieved successfully.

The extensive use and advantages

of large formed steel plate sections

Fig. 11. Fabricated head cover for Niagara pump-turbines.
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in streamlined water passages is clear-

ly evidenced by the Niagara pump-
turbines, where the demands of the

flow conditions have been adequate-

ly met.

Tuming now to the design and
manufacture of the eight large

straight-flow valves for the Bersimis

development, we find further inter-

esting applications. These valves,

weighing about 150 tons complete,

have an internai bore of 93 in., and
are designed for a working pressure

of 540 p.s.i. The fabrication assem-

bly of the main body is seen in

Fig. 12. The outer shells are of sphe-

rical form pressed from heavy plate,

section dished with a high degree

of accuracy, involving the minimum
of trimming and adjustment on as-

semblv. Flanges and stiffeners are

flame cut from steel plate of thick-

nesses up to 7 in. and fitted to the

outer surfaces of the spherical shell

before the heavy cast-steel shaped
trunnion blocks are entered and
welded into apertures flame-cut to

accurate shape. The other main sec-

tion of the valve body, the down-
stream half, was formed from conical

pressings and was mounted on ro-

tating equipment during final weld-

ing operations.

Fig. 13. Fabricated scroll case of 175,000 b.h.p. high head reaction turbine.

With the heavy plate sections in-

volved, extensive preheating of welds

was necessary. Submerged are semi-

automatic welding was used with

success on more accessible circular

joinls, using both mechanical and
hand traversing methods. By and
large, however, hand welding was
emploved and attention concentrated

on selection of optimum varieties of

Fig. 12. Fabricated straight-flow valve body.

electrode for sound and economic

welding. The main valve body welds

are subjected to spot radiographic

examination to maintain a high de-

gree of quality control. As is the

case with ali major fabricated com-
ponents, these pieces were thermal-

ly stress-relieved.

The closing member, or doors, for

these high head valves are also fab-

ricated from formed plate.

The application of welded con-

struction to the manufacture of

straightflow valves was concurrent

with the basic development of the

valve design, and hence many of the

features have been entirelv unaf-

fected by transitions from cast to

welded construction. In these valves,

as in the pump-turbines, therefore,

we have examples of basic welded

design.

The manufacture of the 150,000/

175,000 b.h.p. turbines for the Ber-

simis development during 1954 and

1955 represents the heaviest scroll

case plate fabrication yet undertaken

in Canada. The selection of maxi-

mum plate thickness of 2Vs in. was
made possible by use of high joint

efficiencies with full radiographic ex-

amination of longitudinal welds and

thermal stress-relief. Field welding

of radial joints was not considered

in this instance, and heavy bolted

flanges were provided between the

half scroll case and the two mating

quarters incorporating the inlet and

closing sections. Figure 13 shows the

fabrication assembly proceeding.

In the development of the high

head reaction turbine, we have had
experience of both heavy fabricated

and cast steel scroll cases. From this
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experience, preference for the fabri-

cated design is now well and firmly

established.

Other major components which
were fabricated from steel plate in

accordance with our established prac-

tices were the head covers and gate

operating rings for the Bersimis ma-
chines. In the case of the manufac-
ture of these components, the ad-

vantages of batch production of weld-

ments became apparent.

The manufacture of the sixteen

St. Lawrence power project turbines

has given subsequently a most ex-

cellent opportunity for concentration

on the techniques of repetitive pro-

duction. Sixty-four speed ring sec-

tions, thirty-two discharge ring

halves, sixty-four outer head covers,

three hundred and eighty-four guide
vanes, ali call for careful considera-

tion of jig assembly fabrication pro-

cedures.

Taking, for instance, the speed
ring section, the isometric diagram-

matic view in Fig. 14 shows the

three major sections which must be
handled for sixty-four sub-assem-

blies. The upper and lower rings are

fabricated from formed contour

Fig. 14. Isometric view of speed ring

components.

TO TEM PI ATE

plates, ribs, and stiffeners in assem-

bly jigs and completely welded be-

fore gas-cutting of the stay vane slots

to metal templates. The rings are

finally jig assembled with the stay

vanes, and the speed ring quadrant

fully welded.

Figure 15 shows the shop assem-

bly of the two major embedded part

components, the speed ring and dis-

charge ring.

In the case of the St. Lawrence
turbines, the size factor has weighed

heavily in favour of the selection of

fabricated construction. It is of in-

terest to note that the predominance

of weldod components in these very

large fixed-blade propeller machines

is also apparent in recent manufac-

ture in the U.S.A. of particularly

large Kaplan turbines for multi-unit

installations under similar head con-

ditions and power station construc-

tion. There is little doubt that the

adaptability of welded design has

assisted in the extension of the man-

ufacturing limits for hydraulic equip-

ment.

Conclusion

For the future we can certainly

predict an extension of the use of

welded steel plate construction in

the manufacture of water turbines

and associated equipment. The auth-

or's company has already found from

past experience that its merits are

such that every endeavour should

be made,

(1) to perfect applications to run-

ner fabrication of ali types, includ-

ing perhaps impulse bucket wheels

and components of Kaplan runners;

(2) to provide manufacturing fa-

cilities with heavy plate forming and

welding capacity capable of hand-

ling sections of the largest reaction

turbine components up to the limit

of present day applications at about

1,500 foot head, and to the maxi-

mum diameters yet considered for

low head ranges;

(3) to impsove field welding tech-

niques to take in heavier plate thick-

nesses.

In the Canadian water turbine

field we have reviewed several im-

portant projects where fabricated de-

sign is applied to the fullest pos-

sible extent. It has been noted that

this represents a break with Cana-

dian tradition. There does not, how-
ever, appear to be any significant

advance in the development, year

by year, of the number, capacity or

skills of steel foundries capable of

handling major work of this type. It

is likely, therefore, that in this coun-

try there will be an increase in the

trend in the industry as a whole to-

wards a much wider and more gen-

eral application of fabricated design

and construction.

In conclusion, I wish to record ap-

preciation of the assistance, in pre-

paring this paper, afforded by my
colleagues in the English Electric

Companv Limited and our associ-

ated Canadian company, John Inglis

Companv Limited, where a major
proportion of the fabrication work
described was carried out.
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Analysis of a Magnetic Control Circuit

C. H. R. Campling, m.e.i.c.

Department of Electrical Engineering, Çaeens University

THE basic half-wave magnetic
amplifier introduced in 1951 by

Ramey 1
is shown in Fig. \{A). In this

circuit the voltages eac and eac ' are both
derived from the same source and are

related by the turns ratio of a transformer

which is not shown in the figure. The
same ratio exists between the turns of the

reactor windings. In Fig. I (B) there is

shown a simplified version of this circuit

in which eac ' does not appear since it is

the same as eac . The transformer has
been eliminated, and the turns ratio of

the reactor windings is unity. There is

now of course no electrical isolation

between the control circuit and the supply,

but the principie of the circuit as a whole
is unchanged.

The circuit of Fig. 1 (B) can be re-

arranged and drawn as shown in Fig.

2(A). The control voltage ec is assumed
to be a half-wave rectified sinusoid. It is

apparent that the effect of ec can be
obtained by inserting a variable resistor

at these terminais. The resulting circuit

is that shown in Fig. 2(5) with the ad-
ditional modification that the core wind-
ings have been replaced by a single

winding. No essential difference exists

however since the turns ratio of the two
windings in Fig. 2(A) is unity. The circuit

of Fig. 2{B) has been discussed in qualita-

tive terms by Attura 2
.

The purpose of this paper is to present

a complete analysis of the circuit of Fig.

2(B). The circuit has been referred to as

an amplifier, but it may be more correct

and more satisfying to call it simply a
control circuit. The analysis presented

here is quantitative (subject to the idealiz-

ing assumptions) and is carried to com-
pletion with a combination of algebraic

and graphical methods. The results are

presented in the form ofnormalized curves.

Analysis

Assumptions— It is common practice in

the analysis and design ofmagnetic ampli-

fiers and dynamic magnetic circuits in

general to make certain idealizing as-

sumptions regarding the core material.

These assumptions may take various

forms, but here it will be assumed that

the core is of rectangular-loop material,

that the saturation flux density and the

remanent flux density are the same and
that the winding on the core has zero

inductance when the core is satura ted.

The rectifiers will be assumed to have

infinite resistance in the reverse direction

This paper presents an analysis

of a control circuit which is re-

lated to the half-cyle-response

magnetic amplifier introduced by
Ramey in 1951. The analysis is

presented in non - dimensional
form, and the end results are
curves of firing interval and nor-

malized load current as functions
of control circuit resistance. A
distinguishing feature of the ana-

lysis is the combination of analy-

tical and graphical methods.

and zero resistance in the forward direc-

tion. The winding on the core will also

be assumed to have negligible resistance.

The assumptions regarding winding re-

sistance and rectifier resistance are

realistic to the extent that these effects

,
can be included if necessary in the values

assigned to the resistors Rc and R L . It

will also be assumed that the supply

voltage e„c is sinusoidal and of amplitude

just sufficient to cause the core to cycle

between positive and negative saturation

when each of the resistors Rc and RL is

zero. This voltage will be designated as

— Em sin wt. The sides of the dynamic

hysteresis loop will be assumed to be

vertical, and consequently the coil induc-

tance is assumed to be infinite when a

vertical side of the loop is traversed. The
width of the loop can be taken as that

corresponding to the frequency of the

supply.

Equivalent Circuit

As a result of the assumptions stated

the rectifiers may be treated as the equiva-

lent of a single-pole double-throw switch

which operates each half-cycle of the

supply voltage at the instant when this

voltage passes through zero. The equiva-

lent circuit is shown in Fig. 3. The
symbols shown in Fig. 3 are those which

will be used in the analysis.

General

If the resistors Rc and RL are not alike

and if Rc is greater than RL the core will

traverse during each cycle of the supply

voltage an asymmetrical hysteresis loop

such as that shown in Fig. 4. During the

so-called reset half-cycle the switch (Fig.

3) is thrown to position "a" and the

current through the control resistor is

determined for the most part by the

hysteresis loop and is equal to At the

conclusion of this half-cycle the flux in

the core has been set to some value below

the positive saturation levei by an amount
designated as </><-. During the following

or gating half-cycle the switch is thrown

to position "6" and the current through

the load resistor RL is limited to the

value Ie until the flux in the core reaches

the positive saturation value. At this

time the core is said to fire. The winding

inductance becomes zero and the current

drawn from the supply is limited only

by the resistor RL . It continues at a

value determined by eac and RL until

ea( is again zero and thereafter the same

cycle is repeated. Any change in Rc

causes a change in the flux excursion 4>(

during the reset half-cycle which in turn

will affect the time at which firing occurs

in the gating half-cycle. If Rc is made
very large, say infinite, no resetting occurs

and the core remains saturated always

so that maximum load power is obtained.
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(B)

Fig.

(B)
ratio.

1. (A) Half-wave Ramey amplifier.
Amplifier modified for unity turns

On the other hand there will be no firing

in the gating half-cycle if Rc = Rl, and

this is the condition for minimum output.

The core in this case will traverse only a

rectangular hysteresis loop just as it does

if Rc = RL = 0.

Reset HalJ-Cycle

A more detailed examination of the

circuit will now be presented. If t Q is

taken as the time when the switch (Fig.

3) is thrown to position "a" then the

waveforms of supply voltage, control

voltage and coil voltage are as shown in

Fig. 5 for the reset half-cycle. The points

on the hysteresis loop corresponding to

ta, iif ti and t 3 are shown in Fig. 4.

Between t and t\ the whole supply volt-

age appears across the control resistor

since the coil inductance is zero. At

t = ti however the coil inductance be-

+ Ò

'QC 'QC

-O

R. R.

(A)

Fig. 2. (A) Alternative arrangement of Ramey circuit.

resistance control.

(B)

(B) Modified circuit with

Fig. 3. Equivalent circuit for resistance
control.

comes infinite, and the current in it

remains constant at the value Ic during

the interval t,t 2 while the voltage across

the coil increases and then decreases in

the form of a truncated sinusoid. In the

same interval the core flux changes by an

amount 4>c . At t% the coil inductance is

again zero and the current is determined

only by eac and Rc between t 2 and t 3 .

The following quantitative results

apply. The time t t may be determined

from:

ti = (l/u) sin-i {ICRC/Em ) (-1)

Between ti and t 2 the coil voltage is

given by

eC oii = - Em sin wt + ICRC (2)

and the flux change 4>c is given accordingly

by
h

<t>e
= Tr 1 ecoi\dtN

1
t, t,

C m

t
2 t,

Fig. 4. Asymmetrical hysteresis loop for

the magnetic core.

'C n C

'COll

IrRr

tpt2 '3

Fig. 5. Circuit waveforms for the reset

half-cycle.

Between t% and ta the coil inductance is

again zero and ic is equal to eac/Rc-

Gating Half-Cycle

The waveforms for this half-cycle are

shown in Fig. 6. At t 3 the switch (Fig. 3)

is thrown to position "b". Between ti

and ti the coil inductance is zero and no

voltage appears across it. At t t however.

= (Em/Nw)(cos cot 2
- cos coO + (ICRC/N){h - h) (3)
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just as at íi, the coil inductance becomes

infinite. the coil current is fixed at the

value Ie, and the flux begins to change

toward the positive saturation value. The
time t, is given by:

U - (1/u) sin-' (- IcRJEm ) (4)

The time interval t 3ti will be shorter than

toti so long as it is assumed that RL < Rc .

Likewise the drop IcRl will be smaller

than IcRc-

During the interval / 4/ 5 the core flux

changes until it reaches the saturation

value 4> m . It reaches this value when the

area under the ecoi i
— waveform in Fig. 6

is equal to the area under the ecou — wave
form in Fig. 5. These áreas are cross

hatched. Between / 4 and / 5 the coil

voltage is given by:

«coii = — Em sin <àt — ICRL (5)

The flux change <pc , which is of course the

same as that which occurs in the reset

half-cycle except for sign, is given by:

Normalized Solution

Normalized Equations

It is expedient to present some of the

results in normalized form.

Let

* = RC/{EJIC) (14)

Then:

<t>c
= (EJNu) [A-(tt - 2 sm~ lk) - 2 y/l — k 2

] (15)

It will be recognized also that:

EJNu=4>n (16)

Hence we have:

<t>c/<t>m =h(ir-2 sin" 1*) - 2y/Tzrk~2 (17)

Now for further normalization it is

desirable to express the load resistance in

a nondimensional form.

4>c N

Let

*' = RJ{EJIC)

Then we have:

loti = sin
_1

(— k')

= 7T + sin
-

'A:'

Hence:

(IS)"

(19)

-
<t>c

= (EJNoi) [(cos <j>t 5 + y/l - k' 2
) - i'(coí 6 — jr — sin

-1
*1

)

(EJNu) {cos oiti - cos wti) - {IcRl/NW* ~ l *)

(20)

(6)

And:
The problem here is to find t b when the

value of 4>c is determined from the results

of the calculation for the reset half-cycle.

This problem reduces to that of solving

the equation.

cos wí 5 = kits + k 2 (7)

where k, and k 2 are constants. An ac-

curate graphical solution is possible and
will be discussed later.

At t-, the core saturates and the whole

supply voltage appears across the load

resistance. Between t b and / 6 accordingly

the coil and load current is given by

Íl = - {EJRL)ún at (8)

At tt, the load current reaches zero and
the cycle repeats.

Determination of <pc .

It has been shown that the flux excur-

sion during the reset half-cycle is given by

<t>c
= (EjJVw) (cos ah - cos uh) + {ICRC/N){h - íi)

Also:

h = (tt/w) - h (9)

Hence:

cos wÍ2 — cos ati = — 2 cos ut\ (10)

And therefore:

-
<t>c/4>m = cos ut s - k'ut s + y/i - k' 2 + k' sin

-^ 1 + k }w (21

By combining equations (17) and (21) it

is possible to obtain an equation in which Fig> g Circuit waVeforms for the gating
the firing angle ojí s is given in terms of half-cycle.

the dimensionless quantities k and k\

Thus we have:

cos ut b
— k'cot-0

= - k(ir - 2 sin->£) + 2y/l - k 2

- k<(ir + sin-^') - y/l - k' 2

(22)

It is interesting here to note that if A = k'

the operation of the circuit should be

'CJC

(3)

i L R L

â

4>c = (IcRc/N)(tt/ío - 2U) - (2Em/No>) cos cot,

Now:
/, =(!/«) sin-' (ICRC/Em ) (1)

e coil

Hence:

e
= VcRc/Nw) [ir - 2 sin-VcRc/Em)] - (2/Nco) y/Em 2 - IC

2RC 2

For maximum output 4>c = and the

(12)

condition required for this output is that
symmetrical and we should have:

wf 6 = 27r — co/i = 27T - sin~ 'A (23)
RC =EJIC (13) and

For this value of Rc both terms in the cos co/ s = y/l — k 2 (24)

expression {oréc become zero.

cos co/ 5 = y/l — k 2

If these substitutions are made in equation

i c Rl

1362 THE ENGINEERING JOURNAL—OCTOBER, 1956



(22) the result is an identity as would be

expected. In general however if k =k*

the ratio of <pc to m is given by

:

<j>c/<t>m =kw - 2V1 - * s 2k sin-U-

(17)

This ratio is equal to two only if

jfc
= k' = 0, i.e. if both resistances are

zero.

Determination of Firing Angle

The determination of the angle wt b

requires the solution of the equation

cos ut b
- k'ut b = /(£') + g{k) (25)

where

and the Une:

y = A'w/ 4 + K (31)

A generalization of this graphical

solution may be obtained if it is recognized

that for any particular and k' the

values of o)t b which correspond to various

values of Rc and k may be found by

drawing a set of parallel lines to intersect

the cosine curve. AIso for a certain k' we
will have f(k') = 0. Let this value be

designated as k' .

Then:

y = k 'wt b +g(k) (32)

It is possible then to select a set of £'s

and find the y intercepts of the cor-

responding family of lines with slope k '

f(k<) = - k'(w + sin" 1*') - Vi k' 2

and

g(k) = - k(ir - 2 sin-'Ar) + 2\/l - * 2

(26)

(27)

For any pair of values of k and k r the

equation reduces to:

cos ul b
— k'wti = h (28)

where

K=f(k<)+g(k) (29)

and a solution may be found graphically

from the intersection of the curve:

by calculating onlyg(A) rather than both

f(k<) and g(k).

Considcr another value of k' and call

n k\. Also let

w< 6 = -/(*i')/V (33)

It follows that:

Thus by shifting thejy-axis by an amount
equal to f{k^)/ki it becomes possible to

plot a new set of lines having slope ki'

but for which the ^-intercepts are the

same on the newy-axis as those previously

used for the lines having slope k '. By
this process the rapid graphical determi-

nation of firing angles is made possible

for ali values of k and k'.

The form of the construction used is

illustrated in Fig. 7. Note that thej-axis

is shifted to the right by the amount

f(k')/k' because the value of/(£') is itself

negative. The results of this analysis are

shown in the curves of Fig. 8 where the

firing period, defined as 27T — ut b is

plotted against k, the normalized control

resistance, for various values of the load

resistance parameter k'.

Normalized Power Output and RMS Current

The power developed in the resistor

R L is given by Irm s
2^L and the rms current

in the load is defined as usual by

Ir, \^2tt ir
Hwt (35)

V = COS 03t b , (30) y = AyWf s
' +g(k) (34)

A complete expression for the square of

the rms current may be found by piece-

wise integration. The result is shown in

equation 36 (top of next page).

Fig. 7. Graphical construction for the determination of firing angle. Construction is shown for k' = 0.2.

q(0.0)

g(0.5)

g (i.o)

(RAD1ANS)

- 1.0 -
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W = {\/2t){EJRlY [(1/2 - A'*)(sin-W) + tt(1 - A 12
) + ut b (k>* - 1/2) - (*'/2) Vl - ** 2 + (1/2) sin coí 6 cos wí 6 ] (36)

The quotient Irms/(Em/RL) can be defined

as a normalized or per-unit load current.

If we call this normalized current k"

then k " 2 can be considered as a normalized

load power since:

*" 2 =

= Irms*RJ(Em>/RL) (37)

The normalized current is given by (38):

gating half-cycle it will increase to a value

somewhat less than + <pm . In other words

the hysteresis rectangle shifts downward
until its lower extremity is at the levei

— 4>m . Because k is now less than k' the

transition process is not complete until

firing occurs in what has been called the

reset half-cycle. Nevertheless if k' re-

mains constant the power in RL will

remain constant and therefore the curves

k n = V( 1/2*0 [(1/2 - WHsin-W) +tt(1 - *'*) + wt^k'* - 1/2) - (k'/2) VI - k'* + (1/2) sin coí 6 cos co/ 5 ] (38)

Curves of the normalized current as

calculated from the above expression are

shown in Fig. 9. The value of u>t à is

determined by the graphical method
already described.

Interpretation of the Curves

It is helpful to relate the curves of

Fig. 8 to the circuit waveforms in order

to make their significance more clear

and also to examine the performance of

the circuit when k > 1 and when k < k\

Let it be assumed that k' < 1. Then
for ali values of k between k' and unity

the circuit behaviour follows the pattern

already described. If k > 1 there is no

reset action and the core is always
saturated. Thus the curves of Figs. 8 and
9 are flat for k > 1 . Note that the firing

interval in Fig. 8 does not reach a maxi-

mum equal to ir radians nor a minimum
of zero and that in fact the maximum
and minimum depend upon k'. This

situation results from the definition of the

firing interval. Its minimum and maxi-

mum values depend upon the breadth

of the base of the truncated sinusoid

formed by deducting IcRl from Emsinwt.
If the hysteresis loop is considered for

this case (k > 1) it is found to have

degenerated to a line at the levei </>m .

The negative excursion of the coil current

is now less than Ic and will reduce to

zero if k becomes infinite. The positive

excursion of i is equal to Em/R&.
When k = k' the operation of the

circuit is symmetrical and both the ic

and iL waveforms are truncated sinusoids

of amplitude Ic . If this state is approached

by reducing k from some larger value the

hysteresis loop when k = k' will be a

rectangle of width Ic . The positive flux

excursion will be 4>m , but the negative

flux excursion will be somewhat less. The
total flux excursion will be less than 20„,

because k and k' are non-zero and be-

cause 2(pm corresponds to the volt-time

area under one half-cycle of the supply

voltage. If now k is made less than k' a

transition process occurs. There will be

first necessarily a greater flux change in

the reset half-cycle, and the flux will

decrease from + <j>m to some value closer

to —
<f>m . Similarly in the succeeding

in Figs. 8 and 9 are flat at their lower

extremities, i.e., for < k < k'.

The lower value of k " at which the •

curves of Fig. 9 flatten can be determined

analytically by setting k f = k in equation

(38). The value of wí 5 which must be

substituted in equation (38) in this case is:

wt s
= 2tt - sin

-1* (39)

The corresponding value for k" is:

= V( 1/2*0 k* 2 - * VI.- k> +2(1/2 - k*) sin" 1*
]

(40)

Alternative Load-Current Characteristics

Rather than plot the quantity k"

against k it is possible to plot the ratio

ITms/Ic - This dimensionless current ratio,

which will be called a has the advantage

that it does not itself depend upon £' in

the same way that k n does. In fact

k n = k'a. The characteristics so deter-

mined give a better idea in dimensionless

form of the orientation of the actual out-

put characteristics for a specific circuit.

These characteristics are shown in Fig.

10. For these curves the lower value of a
at which the curves flatten is given by:

= (IA) V(1/2tt) \-TTk-- - k VT^T2 + 2(1/2 - k 2
) sin" 1*

]

(41)

3.5

Fig. 8. Firing characteristics.

i—

r
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Conclusions

An analysis has been presented of a

half-cycle-response magnetic control

circuit. The circuit, while simple, is a

building block for many of the more
complex magnetic amplifiers which have

been widely discussed in the literature.

The control resistor Rc may be replaced

by various other circuit elements includ-

ing transistors, in which case the amplify-

ing properties become more readily

apparent.

The features of the analysis include

:

(1) A combination of analytical and
graphical methods.

(2) A solution in dimensionless form
which is extended readily to ali

values of the control and load para-

meters by the nature of the
graphical method used.

(3) A recognition of the transition

process which takes place when the

core changes from operation in

which it is saturated in one direc-

tion to operation in which it is

saturated in the opposite direction.

This effect is discussed for the case

in which the supply voltage is just

sufficient to cause operation of the

core between positive and negative

saturation when the resistance in

series with the core winding is zero.
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Nomenclature
*'

k"
RlKEJU)
Irm./(Em/R L )

instantaneous supply voltage Ai, k 2 constants
e ac instantaneous control-circuit N number of turns

supply voltage Rc control resistance

«e instantaneous control voltage Rl load resistance

,1 instantaneous coil voltage t time
Em maximum value of supply voltage a IrmJU
i instantaneous coil current <t>

magnetic flux

ic instantaneous current in control

resistor
<t>c flux change during reset

half-cycle

<L instantaneous current in load <t>m saturation flux

resistor angular frequency
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The Economic Position of

Scientists and Engineers

Canadian

John F. Haberer and F. L. W. McKim

Division of Administration, National Research Council, Ottawa

DURING the twentieth century

Canadians have been steadily

improving their standard of living.

Originally this improvement depend-
ed almost entirely upon the export of

basic raw materiais and a triangular

system of trade with Great Britain

and the United States. However,
since the Second World War, Cana-
dian living standards have improved
still further because of the very rapid

development of secondary industries.

As a result of this development, the

present demand for scientists and en-

gineers exceeds the supply, and in-

terest in scientific research has never
been greater. It is the purpose of this

paper to discuss the professional and
economic status of Canadian scien-

tists and engineers over the last half

century.

Growth of Research

It is difficult to determine accu-
rately the amount of s-ienMfic re-

search conducted in Canrda since

1900. However, prior to WorH War
I, it was limited and was connected
mainlv with primary industries and
health. Government departments did
some; universiry science faculties,

overloaded with teaching responsibil-

ities, did a little; and industry, which
consisted mainlv of subsidiaries of

American and British firms depend-
ed chiefly unon foveign sources for

new information.

World War I saw the establish-

ment of the National Research Coun-
cil, the first government agency
whose objective was to promote sci-

entific research. At first, its function

consisted of granting monies for schol-

arships and research in the universi-

ties, in order to build up a corps of

scientists and to stimulate the devel-

opment of graduate schools. It wasn't

until 1932 that the first of its present

laboratories was opened. Growth was
very slow during the depression

years; by 1939 its scientific staff num-
bered only 79 persons. World War
II saw a surge of government-spon-
sored research for defence purposes,

and early in the war, the National

Research Council was designated as

the research laboratory of the Army,
Navy, and Air Force. Since the war,

government activity in ali fields of

scientific research has continued to

increase, and at present, 564 scien-

tists and engineers are emoloyed in

the laboratories of the National Re-

search Council. The Defence Re-

search Board and Atomic Energy of

Canada Limited, two organizations

that grew out of the Council's war
effor f s and that have since been es-

tablished as separate units, emplov
990 scientists and engineers. Thus in

17 years, one Canadian organization

has become three senarate establish-

ments and the total staff has in-

creased almost 20 times. Other re-

search institutions (the universities,

federal and provincial government

departments and, more recently, in-

dustri-1 ! liboratori°s) have also shown

phenomenal growth.

Organization of Research

In Canada the primary industries

were the first to develop and, to

meet their needs, research organiza-

tions were set up by the correspond-

ing government departments, such as

the Department of Agriculture. Sec-

ondary industries, which have come
into operation more recendy, are be-

ing served by federal and provincial

research councils. Since many Cana-
dian firms have parent companies in

either the United States or Great

Britain, with well established re-

search institutions in the home coun-

try, Canadian industry has been slow

to set up its own research organiza-

tions. As a result government support

for industrial research is proportion-

ately greater than in other industrial-

ized countries. Federal government

expenditures for research now total

more than 100 million dollars annu-

ally, exclusive of the amount spent

on defence development contracts.

Research work in the Canadian

universities has also expanded

greatly, and is supported largely by

government grants from various de-

partments. As an example, the Na-

tional Research Council grants-in-aid

and scholarships program has in-

creased nearly twelve times since

1946 and now exceeds $3,500,000

per annum. An estimate of expendi-

tures made by the Canadian Associ-

ation of Universiry Business Officers

for 1954-55 shows that twentv-three

univprsiries and colleges soent a total

of $7.280.000 on research projects.

Over half of this amount was provid-

ed by government grants.

Until comparatively recently, in-

dustrial research activity has been the

exception rather than the rule. The

relatively very large pulp and paper

industry," however, has organized a

research association with its own lab-

oratorv. In other industries there is
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now a tendency for subsidary firms

to establish research organizations in

Canada, and an encouraging number
of Canadian firms have recently built

their ovvn laboratories. Industrial re-

search is growing rapidly, even
though support by industry at the

moment is still far behind that pro-

vided in other industrial countries.

The Scientific Profession

In 1911, the professional group as

a whole made up approximately
4.4% of the persons actively engaged
in ali occupations in Canada. By
1951, this group had increased in

size by more than 300% and its mem-
bers constituted about 7.2% of those

actively engaged in ali occupations.

Figure I shows the distribution of

various classes within the professional

group. In 1911, approximatelv 6.6%
of ali professionals were included in

the scientific and technological class.

By 1941 this percentage had doubled
and, bv 1951, had tripled to 18.5%.
In 1950, United States census data
showed that more than 20% of the
professional group was included in

the scientific and technological class.

In 1954, scientists and engineers
made up about 35% of Russias profes-
sional group. 1 The outstanding fea-
ture of the Russian scientific and en-
gineering class is the large number
of women that it includes.

A further indication of the grow-
ing importance of the scientific pro-
fession relative to other professions is

shown bv the number of people ob-
taining the doctor's degree. In 1925,
the two largest Canadian universities

awarded a total of 20 Ph.D.'s, 14
of which were in the scientific fields.

In 1955, the number of doctor's de-
grees awarded to scientists bv these
same two universities was 126 out of
154 Ph.D.'s granted. 82% of the total
and an increase of 12% in favour of the
scientists in the intervening 30-year
period.

Absolute numbers from census data
show that there were twiee as many
persons included in the scientific and
technological professions in 1951 as

there were in 1941. The Technical
Personnel Register of the Depart-
ment of Labour shows that 32.344
engineers and scientists were regis-

ter^ in 1946, when registration was
obligatory. In spite of the fact that

1. "Fngineering and Scientific Manpower in the
United States, Western Europe, and Soviet Rússia,"
United States Government Printing Office, Wash-
ington, 1956.

registration is no longer compulsory,

the number of scientists and engi-

neers in the register has increased

to 38,711 with 21,448 registered as

professional engineers. Conservative

estimates place the total number of

professional engineers and scientists at

between 55,000 and 60,000, with the

professional engineering group num-
bering about 30,000. During the past

few years university engineering

graduates at the bachelor levei have
averaged about 1,300. In the fali of

1955 there were some 1,579 students

registered for postgraduate work, 1,-

259 in pure science fields and 320
in the various fields of engineering.

Serious concern has been ex-

pressed over the years about the loss

of Canadian scientists and engineers

to the United States. The most recent

figures available show that from 1953

to 1955 the total number of profes-

sional engineers emigrating from Can-
ada to the United States averaged

280 per year — 8% of the total num-
ber of professional workers emigrat-

ing from Canada to the United

States. Over the same period the

immigration of engineers to Canada
from the United States has averaged

140 and the total annual immigration

of professional engineers into Canada

has averaged 1,570. So over this re-

cent period Canada has gained about

six times as many engineers as she

lost to the United States.

Salaríes of Scientists

in Relation to Wages

Figure II compares the relative

change in the economic position of

professional workers and wage earn-

ers in manufacturing over the period

1911-1955. The census data used in

this figure is the only source of infor-

mation on the earnings of profession-

als over this period. Although 1956
census data is not vet available, in-

formation obtained in recent surveys

of scientific salaries indicates that, al-

though the real earnings of the pro-

fessional group have improved
greatly in recent years, the percent-

age increase is still well below that

of the wage earners. Over the forty-

year period 1911-1951, real earnings

of wage earners have increased

nearly 250%. During the same time,

the professional group improved its

position by a mere 38%. The positive

effect of unionization among the

wage earners is clearly evident. The
relative decline in the real earnings

of professionals can be attributed also

to the conditions of the thirties and
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to the ensuing World War. Although

not affected so severely by unem-
ployment, the professional workers

certainly suffered the effects of the

depression through a decrease in real

earnings. Later during the war per-

iod, professional salaries were frozen

while wage earners continued to im-

prove their position at an increasing

rate; following the war and up to and
including 1951, professional salary in-

creases were largely offset by in-

creases in the cost of living.

Since 1952 the consumer price Ín-

dex has held fairly steady while sal-

aries and wages of both professional

and non-professional groups have con-

tinued to rise. Between 1952 and
1955, wage earners in manufactur-

ing increased their real earnings by
11%

2

. Average salaries reported in the

National Research Council surveys of

professional salaries indicate that

scientists and engineers improved
their position by 21% during the same
period. Although there has been an
upward trend to the advantage of

scientific professionals in the past few

years, over a longer period wage
earners have done much better. This

is further illustrated by Table I.

In 1955, Canadian Ph.D. scientists

received an average of 1.93 times as

much as wage earners in manufac-
turing as against 4 or 5 times as much
in 1930. The 1955 ratio of American
Ph.D.'s salaries to the earnings of

non-salaried production workers in

manufacturing was 1.8. United King-

dom Ph.D.'s are rewarded more lib-

erally relative to wage earners in a

selected group of manufacturing in-

dustries, their earnings being 2.65

times greater. The reports of recent

visitors to the U.S.S R. indicate that

a much higher ratio exists there.

Scientific Salary Spreads

It has been a common occurrence

over the past few years for experi-

enced professionals to find their sal-

aries exceeded bv offers made to

new graduates. Competition for sci-

entific personnel has caused the start-

ing salaries for inexperienced people

to increase at a faster rate than ad-

justments for experienced staff. This

trend can be il'ustrated by a com-
parison of Ph.D. starting rates and
the maximum salarv for the sénior

research officer grade at the National

Research Council. In 1939, new
Ph.D.'s were offered $2,100 when
th° miximum sénior grade salirv was
$5,200. The current starting salary

for Ph.D.'s is $5 500, wMi the mix-
imum for seniors at $9.000. Thus,

from 1939 to 1956. the ratio of mix-
imum scientific salaries to starting

rates has decreased from 2 5 to 1.6.

Another examp^ of the compression

of the maximum/minimum salary

spread is found in the universitíes.

In 1929, the miximum salaries of pro-

fessors in the larger universities ex-

ce"ded minimum salaries of lectur-

ers by 4.3 times. Bv 1955, this ratio

h?d been reduced to 3.1. While

both starting and maximum salaries

are hieher, the monetarv snreid is

still of the same order as in 1939. On
the other hand money has onlv half

the purchasing power it had and tax-

ation is manv times greater. (Table

II).

The effect of compression is also

f°lt at ali inrervening points. From
1952 to 1956, for example, in the

2 Dominion Bureau of Statistics, Labour and
Prices Division, Ottawa.

Table I. National Research Council

Average Salaries for Various Categories of Staff

as a Ratio of 1933 Salaries

Prevailing Rate
Year at 1 July Scientific Workers

1933 1.00 1.00
1936 1.13 1.42
1939 1.08 1.70
1942 .89 1.77
1945 .94 2.19
1948 1.24 2.60
1951 1.50 3.12
1954 1.83 3.39
1956 2.07 3.68
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government services,
4
the ratio of sal-

aries of Ph.D.s at 10 years to Ph.D.

starting salaries has decreased from

1.38 to 1.31. This is also true for

bachelors; government in 1951 paid

bachelors with ten years' experience

salaries which exceeded starting sal-

aries by 1.63 times. This ratio has

been reduced to 1.51 within the last

five years. Similarly, the comparable

ratio for bachelor scientists and en-

gineers in industry has been reduced

from 1.84 in 1951 to 1.70 in 1956.

The period of man-power short-

age for engineers and scientists

through which we are passing has so

far greatly benefitted the new grad-

uale, but it has left the experienced

man in a less favourable position in

relation to his júnior colleagues.

Salary Treatment
by Type of Employment

Some general observations on av-

erage salaries of professional engi-

neers and scientists in Canada, United

States and the United Kingdom can

be made from a study of Figure III.

Trend lines have been plotted for

the average salaries of persons with

comoarable training and experience

in industry, government and univers-

ity.

In ali three countries the average

saltries in industry are highest, fol-

lowed by those in government and

university. In both Canada and the

United Kingdom, industrial salaries

lead government salaries by from 5

to 15%, while in the United States the

difference is less than 5%. Lookine at

university salaries, the average salary

line for bachelors and masters in

Canadian universities is shown to fali

about 35% below the industrial aver-

age as compared with a 20% differen-

tial in the United Kingdom.

The average salary lines provide

an indication of the rate of advance-

ment in the three countries under

the three tvpes of emnlover. In snite

of the fact that at the júnior leveis

3 Dominion Bureau of Statiçtics Labour and

Pnces Oivision, "Consumer Price Index, 1913-55,"

Ottawa, 1956.

4 "Survey of Professional Salaries," National Re-

search Ouncil, Division of Administration,

Ottawa: 1952, 1953, 1954, 1955, and 1956.

Confidential Report.

5 Average salary data for a broad sample of

United States universities is not available. How-
ever, salary information from a few larger

United States universities reported in "1955
Survey of Professional Salaries" National Re-

search Council, Ottawa, indicates that the

larger United States universities fali in line

with United States industry and government.

Table JDL Equivalent Salaries, 1939-1955

1939 1955

(D (2) O) „ (4)

Gross Salary Net Salary Equivalent Equivalent

After Income Tax° Net Salary Gross

After Income Tax00 Salary*

$ $ $ $

2 000 2,000 3,680 3,980

3,000 2,950 5,430 6,110

4,000 3,880 7,140 8,280

5 000 4,800 8,830 10,500

6 000 5,690 10,500 12,900

7000 6,570 12,100 15,500

8^000 7,440 13,700 18,100
* 1939 Income tax includes Federal and Provincial income taxes for a married

person with no dependents.

i n v Consumer price index (1955) 3

Column 3 = Column 2 X
Consumer price ind

—
(1939)T

'** Column 4 = Column 3 + 1935 Federal income tax for a married person

with no dependents -

United States' salaries are consider-

ably ahead of Canadian salaries, the

rates of advancement over the first

ten years are approximately the same

(5% per year) in ali three types of

employment in both Canada and the

United States.5 In the United King-

dom, the rate of increase is slightly

greater (6.5%) and continues at al-

most the same rate for sixteen or

Fig. 3. Average Salaries, Industry, Government and Universities, Professional Engi-

neering and Scientific Staffs.
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Table III. Average Annual Salary, 1 July 19566

(a) Bachelors & Masters

Government
Industry

(b) Ph. D.'s

Government
Industry

Years from Bachelor Graduation
Median Average

5 10 15 Year Salary
$4190 $5380 $6360 $7100 8 $6140
4270 5880 7200 7990 7 6530

Years from Ph.D. Graduation
Median

5 10 Year
$5520 $6640 $7310 6
6520 7690 9130 5

Average
Salary

$6840
8310

seventeen years, whereas in Canada
and the United States there is a

definite decrease in rate after the
ten year levei of experience.

Current Canadian Salaries

Engineers and scientists employed
by government and industrial organ-
izations in Canada have received sub-
stantial increases in salaries during
the past year. Apart from starting sal-

aries for new graduates, which in-

creased by approximately 12%, the sal-

aries showed increases from 7% to

10% over those for 1955.6 Table III

shows current average salaries from
data supplied for the National Re-
search Council 1956 Survey.

Average starting rates now paid by
government for new bachelor gradu-
ates amount to $4190 while industry

averages $4270. Both types of em-
ployers have increased their starting

rates by more than $900 over the
last four years, with half of that in-

crease occurring within the last year.

United States industrial starting sal-

aries for bachelors exceeded Cana-
dian starting salaries by about $950
in 1955. However, during the last

year, United States industrial starting

salaries increased only to about $5,-

000 so that the gap between com-

6 "1956 Survey of Professional Salaries," National
Research Council, Division of Administration,
Ottawa: 1956. Confidential Report.

parable United States and Canadian
starting rates has been closed to

about $750. Canadian-trained engi-

neers and scientists have always been
highly regarded in the United States.

With the recent changes in Armed
Service draft regulations in that coun-
try, the higher United States offers

will be increasingly attractive to

Canadian graduates.

Although government and indus-
trial starting rates in Canada are

competitive, the bachelor scientist or

engineer in industry can look forward
to a higher salary than can his coun-
terpart in government employment.
N.R.Cs 1956 survey shows that ten

years after graduation, industrial sal-

aries exceed government salaries by
about $800 or 13%. Moreover, the

average salary for bachelors in indus-

try is $400 greater than in government
in spite of the fact that the average
age of industrial employees is less

than that of government employees.

In looking at the Ph.D. salary

picture, Canadian government start-

ing rates for Ph.D.'s are about $1,-

000 less than Canadian industrial

starting salaries and United States in-

dustrial offers (in the neighbourhood

of $7,500 per annum) exceed Cana-

dian industrial offers by an additional

$1,000. Increases of $500 in both gov-

ernment and industrial rates during

the past year in Canada, show that

Ph.D. salaries are receiving consider-

ation but it is evident that there is

need of still further adjustment.

The rate of advancement for in-

dustrial Ph.D.s in Canada is slightly

greater than for government Ph.D.'s,

being about 40% vs. 33% respectively

over the first ten years after Ph.D.

graduation. The average salary in in-

dustry is $1,450 greater than the av-

erage salary for government and again

we find that the average Ph.D. in

industry has less experience.

In 1956, starting rates for Ph.D.s
in industry exceeded the salaries of

bachelors five years after graduation

by more than $600, whereas govern-

ment Ph.D.'s starting rates were only

$140 higher than those of bachelors

with five years' experience in govern-

ment service.

Conclusion

In Canada the growth of scientific

research during the last half century

has brought the scientific and engi-

neering profession to a position of

prestige and responsibility in the

state. In spite of ali this, the Profes-

sional scientist and engineer has seen

his economic status decline relative

to the position enjoyed by the wage
earner. Moreover, the scientist and

engineer of today, after serving his

emplover for several years, often sees

his salary being closely approached

bv that of the new college graduate.

Manv Ph.D. scientists receive little or

no financial reward for their years of

post-graduate training. It is also true

that sénior scientists have not yet re-

ceived equitable salary treatment.

However, many adjustments are cur-

rently being made and the remain-

ing anomalies may soon disappear.
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DISCUSSION

of Technical Papers

Growth and Development of Large Electric Power Systems

W. R. Way, m.e.i.c.

The Engineering Journal, 1956, Oct., p. 1329

Dr. René Dupuis, m.e.i.c. 1

The paper just presented by Mr.

Way, referring to large power Sys-

tems, answers the ever pertinent

questions:

From where and when did it start?

Where are we?
Where are we going?

The first question is history, the

second is inventory, the last is almost

speculation.

History started at many places and
has been written around many suc-

cessful experiments as well as fail-

ures, ali occurring at about the same
time. Except for slight differences

attributable to later progress, the

large systems throughout the indus-

rial world are ali in a high stage of

effectiveness. Based on actual ach-

ievements as well as knowledge and
combined with the possibilities of

electronics, future developments mav
reach unforeseen and unexpected
summits.

The talents of even such a writer

as Mr. Way must have been taxed
to present such an interesting tab-

leau, selecting judiciously from such
a wealth of material.

That history was made in many
places at early dates can be sub-
stantiated easilv by a few facts from
the Ouebec district.

1881 — Two newly formed com-
panies — The Canadian Electric

Light and the Quebec-Levis Elec-
tric — made electricity with steam
on one of the main streets in Quebec
City.

1885 (October 7) — The lure of

the 220 - foot Montmorency Falis

could not fail to attract hydro-elec-

tric-minded people who succeeded

Commissioner, Quebec Hydro-Electric Commission,
Montreal.

in generating power there and trans-

mitting it eight miles to light the

streets of Quebec.

1889 — Domestic lighting from

the same source. The voltage was 52
volts and distribution was at night

only.

Í890 - 1900 — The Quebec dis-

trict witnessed: 5,500-volt, 66-cycle,

two-phase generators at Montmor-
ency; the first electric cars in Que-
bec City and the first electric trains;

10,500-volt, 63-cycle, three - phase

generators at Chaudière Falis, with

a submarine rubber insulated cable

of similar voltage crossing the St.

Lawrence River; and power gener-

ated at Valcartier and transmitted at

some 20,000 volts over a distance of

more than 20 miles to Quebec.

Delving into history, a French writ-

er once said; "If Queen Cleopatra's

nose had been shorter, the fate of the

world would have been different."

Recalling the time when alternat-

ing current was trying to disloge di-

rect current, I wonder to myself what
would have happened then in the

choice of frequency if rotary con-

verters had been as effective to con-

vert 50 or 60-cycle power as they

were to convert 8 1/3, 16 2/3 or 25-

cycle power?
The trend in generation today

is definitely towards the biggest pos-

sible powerhouses furnished with the

largest possible equipment.

This svstem affords economic ad-

vantages not only in investments, but

also in operation and maintenance

costs. The Bersimis No. 1 and No. 2
power houses, with a total installed

capacity of some 2,000.000 horse-

power, and units of 150,000 to 165,-

000 h.p., are expected to be operat-

ed and maintained with a staff of

less than 200 people. This means one

person per 10,000 horsepower. Later

on, when big power sites are taken

up and we have to fali back on small-

er power sites, I think we will have
to develop automation or semi-auto-

mation to bring operating costs down
to a decent levei.

Although Mr. Way does not lay

stress on it, our country has made
many important contributions to the

progress experienced in the evolution

of large power systems. Manufactur-

ers of generators, of transformers, of

line equipment and protection have
achievements to their credit next to

none. Transmissions and operation

problems of interest to the whole
world have found their solution here

through the co-operation of design-

ers, manufacturers and operators.

One special achievement affecting

large power systems very advantag-

eously is worth noting because of the

contribution made in this part of our

country. I refer to storage reservoirs.

The Shawinigan Water and Power
ComDany has pioneered in this spe-

cial development. Already half a cen-

tury old, its first exoeriments inter-

ested the Provincial Government and

today form the basis on which actual

developments stand. In ali probabil-

ity, it was considered nonsensical —
even crazy—at that time to try this

experiment on rivers believed com-
pletelv frozen. Todav, this experi-

ment is an established practice that

multiplies five or six times the mini-

mum flow of our rivers, increasing

thereby the firm capacitv of our

svstems to the advantage of the elec-

tric utilities and of the industry at

large.

It was announced recentlv that

the third section of our Beauharnois

p^nt would be completed even

though the power canal is not suf-

ficientlv advanced to oermit the low
velocities necessary during freeze-ut)

periods and in winter time. This will

be possible by taking advantage of

our Bersimis river reservoirs and
plants. The run-of-the-river flow will
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be utilized during the summer, at

night, and over week-ends to help

re-fill the reservoirs at Bersimis. With
proper installed capacities, these re-

servoirs will supply to the system ne-

cessary power that could not be ob-

tained at certain periods at Beau-
harnois.

The interchange is taking place

also between our publicly-owned

power system and the Shawinigan
Water and Power system as well as

other private systems. You might be
interested to learn that the best pos-

sible understanding exists here

between public and privately-owned

organizations.

I feel something should be said

about nuclear energy and its possible

influence on large systems. Nuclear
power will surely play a major role

in the large systems of the future.

It is expensive at the present time
because fission energy degrades it-

self to the lowest form of energy

—

heat—that has to build up to the

higher form of "elsctrical energy".

Transformation not only causes losses

but is also very expensive. Could we
hope that a short circuit or a by-pass
will occur and that nuclear energy
will be transformed directly to eléc-

trica] energv? The latest I have heard
from Dr. Lewis, the best informed
scientist at Chalk River, is that no-

thing very promising has yet been
noticed on the horizon which might
indicate that possibility. He added,
however, that hope should not be
abandoned.

I assume it would be within the

scope of this program for me to say

a few words about the Lachine pow-
er development.

Long and serious study has been
concentrated on this particular sub-
ject during the past 35 years, with
Quebec Government and Hydro-
Ouébec engineers participating in the

deliberations.

Our experience has taught us that

Lachine's problems are the most dif-

ficult along the entire St. Lawrence.
We are not dealing here merely with
a river flowing from upstream and
disappearing quietly downstream. In-

stead, we have a river with a big

downstream problem, because waters
rise downstream during the winter,

flooding 40 per cent of the head.

Further, we have to deal not only

with one complicated river, but with
three others: The Rivière-des-Prair-

ies, the Mille-Iles, and the Ottawa
rivers. The Ottawa has a flood flow of

something like 300,000 c.f.s., which
is 25 percent higher than the aver-

age flow of the St. Lawrence, and
not far from the latters maximum
flow.

Add to this complication the ice

problems that have already caused

the failure of almost half a dozen
electric plants in this district. Ice

creates extremely delicate problems

for us at the two existing power
houses, Beauharnois and Back River.

There is another angle. The La-
chine problem exists in the most
densely populated area of the whole
of Canada and, at the same time,

involves the biggest inland port in

the world. The interests of both must
be safeguarded in any solution to the

problem.

It is becoming increasingly evident

daily that it was fortunate, as far

as proper solution of the Lachine

problems is concerned, that we pro-

ceeded with the new Bersimis pow-
er site. From it we will obtain the

necessary power for Montreal re-

quirements before Lachine could

have been developed.

Incidentallv, I may state now that

the two million horsepower from
Bersimis will have been installed and
that from 60 to 75 per cent of its

production will have been channelled

to this district and absorbed by it

before it would have been possible

to realize anything from Lachine!

This power is twice as much as will

ever be firmed at Lachine.

Lachine's hydraulic problems are

being studied most attentively since

the decision was reached to pro-

ceed with regulation of the St. Law-
rence in its International section.

They are considered as part of the

overall problem of the river. The
solutions reached are engineering Sol-

utions worked out in the best spirit

of co-operation bv ali parties interest-

ed. The flows of the river have been
regulated to help solve the Lachine

problems during ice-forming periods

and plans for the Seaway channel

have been modified towards the same
end.

Actual studies for final plans are

centered on a two-stage development

—one at the foot of the Lachine
rapids, with a 30-foot head, and the

other below Victoria bridge, with a

20-foot head, if such proves econom-
ically possible. The major stumbling

block will be the recession of the

downstream waters, which might
even flood the second dam under
certain winter conditions. We are

hopeful that this situation will be im-

proved bv means of deeper channels

and proper ice-breaking operations.

Concentration of the full head at

that point would have had to bear

the ill effect of that downstream
winter rise and, furthermore, would
have imposed the building of dykes

at elevation 80 on both sides of the

river. These dykes would have ex-

tended from the foot of the Lachine

rapids to a point below Victoria

bridge — a distance of approximate-

ly eight miles.

With the two-stage development,

the same dykes will be only at ele-

vation 55 at the most. This will not

only mean a big financial saving,

but will also produce a bearable situ-

ation for the riparian population on
both sides of the river.

There was another reason that in-

duced us to put aside the concentrat-

ed falis. A considerable pool of water

at elevation 70-72 would have been
created in the Laprairie basin, rais-

ing the water by 50 feet at its lowest

point. This would have exposed ali

the low lands, particularly on the

south shore, to the grave dangers of

infiltration; a real threat because of

the geological formation in this dis-

trict.

We are now pushing the Lachine
studies diligently and carefully. We
should be in a position to start actual

construction as soon as the demand
for power so requires.

F. L. Lawton, m.e.i.c. 2

The author has presented a well-

knit review of progress in the growth

and development of large electric

power systems since the early days

of the power industry in Canada. In

doing so, he has rendered a distinct

service to the profession because an

integrating type of paper, such as

this, is valuable. Not only does it

provide a comprehensive picture for

younger engineers but it portravs, as

well, the stature of the growth and
development in the industry so as to

foreshadow future developments of

fascinating magnitude and nature.

It is ali too frequentlv forgotten

that many original and forward steps

were first made in Canada, due to

the visions of our engineering and
financial forebears. Too frequently it

is considered that the fountain head

of engineerng advances in the power
field lies in Europe and in our great

neighbor to the south. We have ben-

ifited in no small measure but we
have also contributed.

The paper foreshadows future de-

velopments in Canada in a manner

2 Chief Engineer, Power Department, Aluminum
Laboratories Ltd., Montreal.
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justifying the prediction that the day

is not far distant when interconnect-

ed power systems will stretch across

Canada from sea to sea and add their

sinews to the steel rails which forged

the bonds contemplated by the

Fathers of Confederation. It also in-

dicates the bright future which lies

before those younger engineers who
associate themselves with the devel-

opment and operation of Canadian

power systems.

The Author

I wish to express my appreciation

for the two discussions which have

been submitted by Dr. René Dupuis

and Mr. F. L. Lawton. No doubt,

if more time had been available,

there would have been some inter-

esting discussions from the floor.

Dr. Dupuis has emphasized the

role which The Shawinigan Water
and Power Company has played in

the development and use of large

storage reservoirs in increasing the

output of the St. Maurice River. He
has outlined further some of the

possibilities that will exist in this re-

spect as a result of Hydro-Quebec's

new power developments which will

be of great importance in providing

adequately for the power needs of

the Province of Quebec. Dr. Dupuis
hhas also supplemented the informa-

tion concerning the problems involv-

ed in the future development of the

Lachine rapids which, heretofore, has

not been given much publicity. Cer-

tainly, as Dr. Dupuis points out, the

integration and interconnection of

electric systems to take full advantage

of the diversity of load and hydraulic

conditions has been one of the out-

standing developments and, in gener-

al, his remarks considerably augment
the picture of the future which I

attempted to present.

In regard to Mr. Lawton's discus-

sion, I can only concur with him re-

garding the fine future open to the

young engineer who associates him-

self with the development of power

systems in Canada. Mr. Lawton fur-

ther draws attention to the pioneer

work done in Canada and to the con-

tributions Canadian engineers have

made in the field of development of

electric power systems, and I thank

him very much for contributing to the

discussion.

The Metal Bonding of Aircraft Assemblies

J. J. Waller, Canadair Limited

The Engineering Journal, 1956, May, p. 603

W. M. Diggle 1
, m.e.i.c.

Mr. Waller is to be complimented
on an interesting report of the bond-

ing process in use by Canadair, also

on a comprehensive appreciation of

the problems with which he and his

associates had to cope. It is on the

latter aspect that I would like to

comment.

Firstly the almost-autonomous com-
mittee seems like a most efficient ap-

proach to a problem which was com-
plicated by the short time factor.

Committees sometimes seem to have
too much to say; and although in

many instances I would hazard that

fewer words could be used, yet I

am convinced that there is no more
expeditious way to approach a com-
plicated problem which involves sev-

eral departments or conflicting in-

interests. Sometimes I think that it

is perhaps the only way in which the

optimum solution can be achieved.

The committee's selection of the

most suitable adhesive was no acad-

lWing Commander, R.C.A.F., Department of National
Detence, Ottawa.

emic exercise. Mr. Waller probably

could have told you also of the as-

sessment of the several adhesives in

each of the proposed applications on

the aircraft. That the selection was
adequate for instance in the tempera-

ture range can be proven finally only

after the new aircraft has been in

service for some time. However, I

am sure that the members of the

committee are sufficiently certain of

their factors that they are not appre-

hensive in the least.

Mr. Waller has said that quality

control is probably more important in

metal bonding than in any other pro-

cess. An airplane often does not get

a second chance — it cannot pull

over to the side of the road because

something goes wrong. Therefore,

workmanship and materiais must be

of dependably uniform high quality.

The quality control procedures by
which this is assured are especially

difficult where deficiencies may not

be obvious — a defective rivet or

a poor weld. Therefore, the produc-

tion processes which must be con-

trolled within narrow limits and such

inspection checks that are practicable

must give every possible assurance

of acceptable standard.

Bonding permits light construction.

Mr. Waller's estimate of 1000 lb. ex-

tra structure would have meant con-

siderable penalty to the airplane.

There is a rough rule-of-thumb that

one pound increase costs ten pounds

to make the airplane as effective as

before the addition of the one pound.

This, on the basis of Mr. Waller's

estimate, would mean five more

tons of airplane, engine and fuel to

give the same capability on its mis-

sion.

Finally there is one word of cau-

tion that I would like to give on the

use of bonding. It is aerodynamically

cleaner than rivets which are raised

above the skin; and of course it is

simpler than flush rivetting. Nor is

there any undue trouble when the

surfaces to be bonded permit the

assembly to be cooled without dis-

tortion. There might be some aero-

dynamical difficulty, however, when
the bonding is intermittent between

the surfaces permitting a contrac-

tion of one surface to form ridges in

the other.

J. R. Gray 2

Mr. Waller's paper provides a

lucid description of the method of

metal bonding used in the CL-28 and

very adequately describes the many
details of such an operation. The
discussion of the mechanism of bond-

ing and its effect on the surface

preparation of the metal is par-

ticularly interesting since this is of

prime importance and is probably

the least understood phase of the

process.

The more consistent results ob-

tained with tape-carried adhesives

may be due to two reasons not spe-

cifically mentioned in the paper. The
first is a closer control of glue line

thickness in comparison with the

spreading techniques used with paste

type products. The other is that the

supporting tape assists in distribut-

ing the stress throughout the bond.

Both of these are of more importance

with large or complex shapes.

The advantages of metal bonding
as a method of joining large struc-

tures such as honeycomb paneis is

only now being recognized by in-

dustries outside the aircraft field.

In this connection it might be well

to mention that there are now avail-

(Continued on page 1384)

2 Head Office Chemical Division, Shell Oil Com-
pany of Canada Ltd., Toronto.
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ABSTRACTS
BASED ON CURRENT LITERATURE AND EVENTS

POSSIBILITIES FOR DEVELOPING ECONOMIC SMALL REACTORS

Louis H. Roddis, Deputy Director, Atomic Energy Commission

Combustion, 1956, v. 57, n. 11, May.

The big question in the atomic

power business today is — "what
does it cost?" Ali predictions made
now about cost of electricity produc-
ed from nuclear fuel are based on life

expectancy estimates of widely vary-

ing degrees of validity. One method
is to express ali costs in dollars per
kilowatt of installed capacity, a one-

time total cost approach. Our people
have worked up the following fig-

ures: For large steam plants averag-
ing 224,000 kw. capacity, $700 per
kw. of capacity; for small steam
plants averaging 36,000 kw., $1,200
per kw.; and for diesel plants averag-
ing 4,500 kw. in 4 units, $1,700 per
kw.

With nuclear plants the variation

is so wide that averages cannot be
given. The range is from $220 to

$960 per kilowatt. The first is for a

proposed large N.Y. plant of Consoli-

dated Edison. The second is for a
military plant, the quite small Army
Package Power Reactor being built

ATOMIC SPECULATION

Englneering, v. 181, n. 4708, June 1, 1956

The game of speculation on in-

adequate information has a facina-

tion much like the pleasure of un-
ravelling a detective story plot or
reconstructing ancient civilizations on
meagre archaeological evidence. The
man outside the security fence is

sometimes tempted, perhaps rashly,

to play this game with atomic en-
ergy.

A good example is the Soviet an-
nouncement concerning their propos-
ed atomic power station programme.
In Mr. N. A. Bulganin's report to the
20th Congress of the Communist
Party of the Soviet Union he stated,

in a section covering work planned
for completion by 1960, immediately
after some figures for the electrical

at Port Belvoir, Va. Thirty years

often is assumed as the life expect-

ancy of nuclear plants.

Nuclear plant development is now
bringing the first cost of these plants

near the point at which they will be

allowable in a competitive installa-

tion, and the biggest unknowns are

in the region of operating costs.

Hence the importance of getting on

with the building and operation of

some nuclear plants.

Following discussions of pressuriz-

ed light water reactors, boiling light

water reactors, aqueous homogene-
ous reactors, heavy water reactors,

boiling heavy water, homogeneous
heavy water, sodium-cooled heavy

water types, organic moderated re-

actor type, liquid metal homogeneous
fuel reactor, and gas turbine reac-

tor plants, a table is given for esti-

mated costs of some 17 nuclear pow-
er plants giving capacity, first cost

per kwh., fuel used and total cost

per kwh.

generating capacity of projected or-

thodox power stations: "A note-

worthy feature of the Sixth Five-

Year Plan will be the broad construc-

tion and utilization of atomic power
stations."

The casual reader might expect

that in Britain, atomic energy mat-

ters would be less clouded in secur-

ity. But he would be mistaken. It

is almost as difficult to see through
the chicken wire round Harwell as

through the now slightlv perforated

iron curtain, though perhaps the re-

cent Open Davs herald a more in-

dulgent era. Again it is necessary to

resort to speculation.

Advertisements are sometimes help-

ful, but could be very misleading

since they are probably composed to

give away as little as possible. Re-

cently, for instance, Harwell was ad-

vertising for Scientific Officers "to

work in a group engaged on re-

search into novel methods of particle

acceleration, in particular, methods
capable of producing high beam in-

tensities."

Since the Atomic Energy Re-

search Establishment performs re-

search generally with some practical

object in view, and since accelerators

are mainly used for fundamental re-

search, it might be guessed that con-

struction of a high-powered machine

was envisaged for thermonuclear

studies. As has previouslv been point-

ed out, hydrogen fusion reactions

might be initiated in several ways;

apart from methods employing puls-

ed electric currents through gases

and shock waves caused by small

explosions, particle accelerators could

be used to give the high tempera-

tures required (about a million deg.

C).

A further question relating to

thermonuclear reactions concerns the

purpose of the highlevel conference

(which was called to discuss the

fusion process, on June 4). Does this

mean that the main problems of con-

rrolling the reaction have been solv-

ed?

Other problems which call for spec-

ulation are the future demand for

electrical power in this countrv; the

basis on which the published esti-

mates have been made; and how
economically nuclear power stations

are likely to contribute towards the

anticipated requirement.

Nobody doubts that power re-

quirements will increase, but without

knowing the method of analysis,

industry cannot safely act on the con-

clusions.

New information on nuclear power
costs is also due. In the White Paper

(Engineering, vol. 179, page 240.

1955), it was suggested that the cost

of electricity produced from the first

commercial atomic station would be
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about 0.6d. per kilowatt-hour, so that

nuclear stations would be competitive

with coal-fired stations.

It is interesting to note that the

Russians estimate the capital cost of

nuclear stations to be P/2 times that

of coal-fired stations, whereas in this

country it is given as about double.

The future of the nuclear reactor

as a means of propulsion is also

worth considering. Its place in the

air remains very doubtful owing to

problems associated with the heavv
shielding necessary and crash dang-

ers. However, at sea the picture is

quite different.

However, we cannot base indus-

trial planning on our conclusions. A

GUIDES TO INVENTORY POLICY

Harvard Business Review, 1956, May-June.

This article, the third and final of a

series, deals with a topic of key im-
portance to many marketing as well

as production executives: the amount
of inventory needed to meet seasonal

sales peaks.

Few companies are able to fore-

cast seasonal fluctuations in demand
with absolute accuracy, and so the

problem inevitably arises of how best

to balance the costs of overproduc-
tion with those of underproduction,

and also to revise production sched-

ules economically as sales actually

materialize differently from the fore-

cast. The author deals with these

and other problems under the sub-

title, "anticipating future needs".

Professionalism in business means
a more analytical, objective ap-

proach to management problems. A

Brain power may be the only lim-

iting factor on how much energy we
can produce. It may also be the de-

termining factor in whether we can
survive at ali. The Soviet Union pro-

duced 682,000 specialists and tech-

nicians in the period 1928-1954,

compared with 480,000 for the Unit-

ed States, is now training twice as

many science and engineering grad-

uares as the 45,000 the U.S. is pro-

ducing yearly today.

General Electric has been looking

at the problem more and more in

terms of something for everybody to

safe forecast can only be made on
the basis of ali available facts. That
is the danger which follows from
excessive security. No one can blame
the Atomic Energy Authority; their

orders come from a higher place,

and scientists when free to be forth-

coming are notoriously generous with

their knowledge.

Nowadays firms can obtain inform-

ation from the Atomic Energy Re-

search Establishment, but presum-

ably only if they know the questions

they want to ask. This is sufficient

for development but not for long-

range planning; for this K a wide back-

ground knowledge is necessary, in-

cluding data on current experiments.

manager may pour his blood and
sweat into a company as much as

ever before; he may become emo-
tionally involved in his work. But if

he is a professional, he will try to

keep his judgments from being con-

fused by his emotions and personal

prejudices.

He will have an open mind about

company policies, and one of his

most important jobs will be to keep

the management team asking ques-

tions: "What are we trying to do?

What should we be doing? Is there

a better way?" This is the spirit of

enquiry which underlies the article.

Reprints of these articles are avail-

able at $1.00 each or $0.40 each,

for 4 to 99, from Harvard Business

Review, Soldiers Field, Boston 63,

Mass.

do everywhere, and this is primarily

in terms of our individual commun-
ities. A plan to produce more scient-

ists and engineers is by its very na-

ture a long-range plan. It takes 30

years to make a professional engi-

neer or scientist. Even after the 8th

or 9th grade it still takes 9 to 12

years or more. The nation would be

better served by augmenting the to-

tal pool of exceptional talent so ali

professions benefit rather than by
giving exclusive attention to getting

more talent into science and engi-

neering.

General Electrics program is based

on solving the problem at the local

levei in communities. It includes mail-

ing G.E.s' series of "Adventure in

Science" comic books to teachers for

use in high schools and júnior high

schools, to glamorize the role of

science and engineering. "Progress

posters" are offered to classes by
mail. G.E. today is telling a technical

career story to 3/2 million boys and

an equal number of girls by these

methods; their advertisements and
motion pictures alert people to the

problem and stimulate an interest in

science. The company helps local

high schools to obtain modem equip-

ment for their laboratories. Locâl high

school science fairs and engineering

clubs are encouraged. Plant visits

for teachers and students are organ-

ized.

G.E.'s apprentice program has 8700
graduares, and opens the way to

a science career for the specially

gifted or ambitious by providing col-

lege credit for some of the basic

courses. Six-week summer fellowship

programs for high school teachers

were inaugurated in 1945, with G.E.

underwriting the costs. Company of-

ficers, managers, and specialists ad-

dress the teachers on various aspects

of doing business and provide field

trips to plants and laboratories. Grad-

uares have already accumulated

some 6000 teacher-years and have

thus had some effect on the teaching

of science and math to some 500,000

students.

RAPID READING

The Manager, May 1956

AH managers complain that they

have too much to read. In recent

months a number of British firms

have been experimenting with meth-

ods whereby individual managers can

be trained to read faster, and hence

to cope with their paper work more

efficiently. In this article, a Manager

staff writer describes how leading

firms are tackling the problems and

the results that they have achieved.

The present clamour for ways and

means of speeding up the pace at

which the executive may read and

digest the mountain of printed mat-

ter which awaits him each morning

undoubtedly has its roots in loose

and verbose writing.

It would seem, therefore, that the

basic solution of the problem lies in

teaching people to write more con-

cisely, rather than to read more

quicklv. Solve the writing problem

HOW TO HELP PRODUCE THE ENGINEERS AND SCIENTISTS YOU
NEED

L. R. Boulware, vice-president, General Electric Company
Edison Electrical Institute Bulletin, June 1956
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and the reading problem disappears.

H. A. Robinson, clinicai psycholo-

gist, division of student mental hy-

giene, department of university

health, Yale University, wrote: "It is

the usual experience in group read-

ing instruction that marked and sta-

tistically significant gains in reading

speed do occur, whatever methods
or techniques are applied."

The first companies in this country

to investigate the possibilities of ef-

ficient reading courses were Joseph
Lucas Ltd. and Imperial Chemical
Industries Ltd. Both used, as a basis

for their work, the course developed
at Harvard University by William G.
Perry, Jr., and Charles P. Whitlock.

Commenting on the first course,

Rex Strayton, assistant education of-

ficer, metais division, Imperial Chem-
ical Industries, Ltd., wrote: "On the

basis of initial and final tests only,

the average reading of the group
rose from just under 200 w.p.m. to

about 355 w.p.m. — an increase of

80.6 per cent. For those who, like

the instructor, feel diffident about
basing net improvement figures on
initial and final tests, a second set

of figures revealed that, judged on
an average of sessions 2 and 3 and
sessions 12 to 15, the net improve-

ment registered by the group was
40.7 per cent.

In order to read his minimum
250,000 words a week the business-

man must read 50,000 words per
working day — the equivalent of one
novel or Sunday newspaper from
cover to cover.

Most people would agree that

this is perhaps a conservative estimate

of what we have to read if we are to

keep abreast of what is happening in

the world in general and in our own

Mass Production, 1956, v. 32, n. 6, June

Discussing the evolution of automa-
tion and the first techniques devel-

oped by Morris Motors in 1927 and
by the Ford Motor Co. in Detroit

twenty years later, the author (the

Rt. Hon. The Earl of Halsbury, ad-

dressing the Royai Society of Arts)

presents four techniques properly de-

notable as 'automation'; transfer ma-
chining, automatic assembly, control

engineering, and information proces-

sing techniques. He warns that be-

cause they are technically independ-

ent of one another they do not, in

their applications, interact.

Having thus described the four

components of automation, their com-
munity of function, their technical in-

dependence, and their interaction in

line of business particularly.

More efficient reading is not likely

to solve any of the major problems of

management, but until more concise

writing becomes universal it would
appear that it can play a useful

part in relieving the burden of the

executive. As, in the light of experi-

ence and research, the courses are

improved, they should prove more
and more useful.

application, he concludes with the

definition to which the foregoing will

serve as a preamble, a preamble
which will serve to make the defini-

tion both necessary and sufficient"

"Automation refers to a contem-
porary group of independent ad-

vances in the field of mechanisation.

These advances characteristically

employ discriminatory devices and
automatic controls. Typical subjects

classified as automative include trans-

fer machining, automatic assembly,

the whole field of control engineer-

ing and that part of communication
engineering concerned with data pro-

cessing, accountancy and calculation

involving the use of electronic digi-

tal computers."

AUTOMATION: AN ADVANCE ON MECHANIZATION

NEW YORK SCHOOL OF PRINTING

Green-tinted glass blocks will sheathe the facade of the 6-milIion dollar New York

School of Printing in New York City. The building, designed by Kelly and Gruzen

of New York City, will house the school which the New York Board of Education

operates in conjunction with the printing industry. The glass blocks, a development

of the Pittsburgh Corning Corporation, incorporate a blue-green diffusing screen

to soften and diffuse the light, as well as cut down brightness and instantaneous

heat gain.

KARIBA HYDRO-ELECTRIC
POWER SCHEME

The World Bank has made a loan

of $80 million in various currencies

for the first stage of the Kariba

hydro-electric power scheme in the

Federation of Rhodesia and Nvasa-

land. The loan will help to finance

the building of a dam and power
plant with 500,000 kw. generating

capacity at Kariba Gorge on the Zam-
besi River, and nearly 1000 miles of

transmission lines to the copper belt

in Northern Rhodesia and the princi-

pal cities of Southern Rhodesia.

The first stage of the Kariba de-

velopment is exoected to cost about

$225 million. The Banks loan will

finance $80 million of this amount;

the Federal Power Board will finance

the remainder through long-term bor-

rowings in the United Kingdom and

from the Government of the Federa-

tion.

The full installation will generate

and transmit 1.2 million kw. of power.

In the first stage, now under way,

a 400-foot high dam will be built

(Continued on page 1384)
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Canadian Developments

NEWS OF MAJOR ENGINEERING DEVELOPMENTS IN CANADA

St. Lawrence Seaway and Power Project

Progress by Ontário Hydro

New production records were es-

tablished in August in dike building

operations for Cornwall dike. A to-

tal of more than 425,000 cubic yards

of fill material was moved and placed

in the dike during the month, prin-

cipally in sections 2 and 3. Dike
building was accelerated by the ad-

dition of five more 18 cubic yard

diesel scrapers, bringing the total

number of these units to nineteen.

An average of 20,000 cubic yards of

material daily was being placed in

the dike sections.

One part of section 3 approximate-

ly % mile in length had reached

maximum height. The only remain-

ing work in that stretch was to top

the dike with eighteen inches of

gravei and to slope the face on the

water side with one foot of gravei

and three feet of riprap. Dike was
27 per cent completed.

Placing of concrete for the power-
house structure in draught tubes 2,

3, 4 and 5 numbered from north
end, continued at a steady pace dur-

ing August. Approximately 215,000
cubic yards of concrete had been
placed in this structure at month 's

end, which had then reached 28
per cent of completion.

Excavation of rock on the power-
house site was well advanced. A
total of 150,000 cubic yards of rock
had been removed to date. Earth
excavation had been completed on
the power-house site, with 1,502,000
cubic yards having been removed.

Behind the "U" abutment at the
north end of the power-house main
dam, placing and compacting of fill

continued during the month for the
power-house end of the Cornwall
dike. Approximately 190,000 cubic
yards had been placed in that area
for dike building and backfilling.

Concrete placing in the closure

for Cornwall dike continued ahead
of Schedule. A total of 81,000 cubic
yards of concrete had been placed

in the wing walls and floor. Erection

of the 48-inch diameter pipe, for

the City of Cornwall water supply,

in the closure structure was com-
pleted. At the same time, progress

was being made on the earth ex-

cavation for the diversion canal, now
30 per cent complete, and work was
started for the embankment construc-

ion in the Robertson Creek area.

Dredging continued south of Spen-

cer Island pier and west of Chimney
Island, with three dredges operat-

ing. Some 630,000 cubic yards had
been excavated in this area to Aug-
ust 31. Crib placing in the Spencer

Island pier had been completed and
placing of rock fill for the pier con-

tinued beyond the cribs. At the end
of August the pier construction was
about 60 per cent completed.

Favourable weather aided railway

and highway work throughout the

month. The four railway contractors

made excellent progress in their var-

ious sections, and some 20 miles of

double track had been laid, with

rock ballast spread for approximatelv

16 miles. Railway relocation was 85
per cent complete. The highway con-

tractors work for relocation of No.

2 highway was accelerated during

the month and an ali out effort was
being made to bring the highway
into service by the end of 1956.

Moving of houses into new town
No. 2 proceeded well during the

month of August. Construction of

basements was well ahead of the

house moving program. Work had
commenced on the extension of serv-

ices to the additional 50 lots on Saun-

ders Avenue. The original sewer and
water main contract for the town
had been completed. The sewage
pumping station was in operation.

Considerable activity was taking

place in the townsite on the con-

struction of new houses by private

contractors.

Preparations were being made at

new town No. 1 for moving houses

now located in the Dickinsons Land-
ing area. Construction of basements

and preparation of access roads were
underway. The contract was award-
ed for the construction of the public

school and work commenced during

the month.
At Morrisburg, excellent progress

had been made on the sewer and
water mains in the new subdivision.

Construction of the sewage treat-

ment plant and the water pumping
station continued. In Iroquois, con-

tracts were awarded and construc-

tion was underway for one hieh

school, and two churches. Rehabili-

tation work was about 30 per cent

completed.

The total work force employed by
Ontário Hydro and the various con-

tractors during August averaged ap-

proximately 4,450 persons.

Progress by NYSPA
August construction continued at

a fast pace as working conditions

remained favourable. Concrete

placement to end of August in ali

project structures exceeded 690,000

cubic yards, excavation for ali fea-

tures exceeded 24 million cubic yards

and employment averaged 5,650 for

the month.

Ali gate guides and sills were in

place for first stage of Long Sault

dam, concrete was being placed in

the spillway bridge beams and had
been completed for the spillway

apron. Concrete in the structure to-

talled 220,000 cubic yards, bringing

the structure to 48 per cent of com-
pletion. Excavation continued for cut

F, and piling from cofferdams A and
B was being removed and driven

in the cells of cofferdams DU and

DD. Excavation and grading work
has started for the access road on
Barnhart Island to the north abut-

ment of Long Sault dam. The cof-

ferdam E cable was load-tested.

Concrete placement in Barnhart

power-house continued, with a total

of 238,000 cubic yards placed to the

end of August in draught tube piers

for 12 units and in draught tube
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floors of remaining 4 units, in ice

sluices, as well as in training walls

and intake structure. This brought

the structure to 27 per cent of com-
pletion with mechanical equipment

30 per cent installed. Excavation for

the switehyard and placement of em-
bankment in the south forebay dike

progressed.

At Iroquois dam, steel piling con-

tinued to be threaded for the stage

11 cofferdam concurrently with the

extraction of piling from Stage I cof-

ferdam cells. Excavation within the

cofferdam area continued. Painting

of gates and guides and the erection

of the gantry crane progressed. Con-
crete placement to month end to-

talled 91,000 cubic yards, with the

first stage of the dam some 60 per

cent completed.

At Massena intake, now nearing

54 per cent of completion, concrete

operations were continued with 111,-

000 cubic yards placed to end of

August. Back-filling the downstream
wing wall was in progress and dike

construction continued. Construction

of the Massena-Alcoa water facilities

was on Schedule and ali pipe for

both lines had been installed.

Excavation under the five channel
improvement contracts was 37 per

cent completed as work at the Ga'op
Island south channel progressed to

91 per cent of completion. Excava-
tion at Sparrowhawk Point, Tous-

saints Island, Chimney Island, Point

Three Points and Leishman's Point

was in progress. Clearing of Long
Sault and Delaney Islands and ad-

jacent mainland áreas was essentiallv

for 135 acres of reservoir clearing

between Point Three Points and Red
Mills Point. Land acquisition was

about 13 per cent complete.

Approximately 80 per cent of the

survey work for the Barnhart-Platts-

burgh transmission line had been

completed. Specifications were issued

during the month for elevators in

both power-house and Long Sault

dam and moving stairs in the power-

house visitor's area and relocation of

highways 37 and 37b. Work on the

engineering drawings continued on
schedule. The contract for clearing

Point Three Points and Red Mills

Point was awarded.

Progress By SLSA
On the St. Lambert Lock, contract

No. 24, at south end of Victoria

bridge, the first concrete had been
placed in May. This was ready-mix,

but the concrete plant was put into

operation on June 11, and thereafter

ali concrete was mixed there. A stack-

er with "elephant's trunk" is used at

the lock, the concrete being carried

from mixer to stacker by conveyor
belt. For the approach wall, the con-

crete is brought in by dumpcrete
trucks.

By the end of August the lower
approach wall footings and various

lifts had been poured in a dozen
monoliths. The river side of the struc-

ture was beginning to take definite

shape. At the lock itself, footings at

various lifts had been poured in about
half the monoliths on the land side.

Ports for the filling and emptying cul-

vert were already in place in these
monoliths. Excavation was progress-
ing well and was ahead of schedule.

Relationship between

the Iroquois control

dam and the Iroquois

lock is shown here.

The channel, still

open over to Iroquois

Point, soon will be

cofferdammed and the

water allowed to run

through the sluices.

The wall of the ap-

proach from upstream

to the Iroquois lock,

being built in Can-

ada, is at upper left.

Navigation uses the

Galop Canal, which

may be seen behind

the lock.

On the Cote St. Catherine lock,

contract No. 20, excavation of the

upstream approach was proceeding

well. Downstream, the turning basin

cofferdam had been completed and

the area pumped dry.

The concrete batching plant had
been operating since July. Three high

gantries on rails were operating, plac-

ing concrete with 3-cubic-yard buck-

ets. Concrete is brought under the

gantries from the batching plant in

trucks and dumped into the buckets.

Footings and various lifts on the river

side of the lock had been poured. The
filling and emptying ports had taken

form here, also.

On the two Beauharnois locks, the

contractor for the first stage had cut

some 1800 feet length of one tunnel

approach to the tunnel under the low-

er lock, through tough and abrasive

sandstone, and had made a start on
excavation for the lock proper. On
the two contracts for construction of

the upper and lower locks, both con-

tractors were still setting up their

plant, preparing and commencing ex-

cavation. Crib work for the approach

from Lake St. Louis was making good
progress.

On the Iroquois lock site, contract

No. 6, over half the excavation had
been completed. The upstream ap-

proach wall, which will extend some
3,300 feet, was over half completed.

This wall is 47 feet high, 34 feet

broad at the base.

Two high gantry cranes, one on
rails, are used here to place the con-

crete in the forms directly from buck-
ets of two and four cubic vard ca-

pacity, which are brought individuallv

by trucks from the batching plant.

Structural steel and plywood forms,

50 feet in height, are used here. The
entire concrete structure here will be
6000 feet long and will require some
300,000 cubic yards of concrete.

On the nine contracts for channel
excavation between Montreal harbour
and Lake St. Louis, as well as on the

various dredging contracts, work was
generallv well on schedule at erd of

August, with two contracts completed.

A contract for supply and erection

of wire rope fenders at the Author-

ity's five locks was awarded July 30
to Maritime Steel and Foundries
Ltd., New Glasgow, N.S. at a value

of $2,289,460. Fenders are required

to protect lock gates and bridges jf

ships get out of control or are im-

properlv handled. Each will stop a

ship weighing 40,000 long tons mov-
ing at 3 miles per hour, in a dis-

tance of 68 feet. Installation must be
complete bv August 1, 1958.
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A contract for collector sewer con-

struction was awarded July 30 to

S. D. Miller and Sons at a price of

$1,836,424. Sometimes referred to as

the Seaway Collector, it is a rein-

forced concrete storm water and sew-

age collector along the south shore

between Anjou Street in Preville and
a point 250 feet upstream from the

Jacques Cartier bridge. Completion is

called for by August 31, 1957.

A contract for supply and installa-

tion of opera ting machines for lock

gates at the 5 SLSA locks was

awarded August 17 to Canadian
Vickers Ltd. at a price of $1,508,-

520. Supply and erection of sector

gates at the Cote St. Catherine,

Upper Beauharnois and Iroquois

locks was awarded the same day to

Dominion Bridge Co. Ltd. at a price

of $2,589,477.

A contract for construction and
maintenance for two years of a tem-

porary approach to Honoré Mercier

Bridge was awarded August 23 to

Atlas Construction Co. at $864,908.

This approach leads to the steel struc-

ture at the south end. Demolition of

piers and deck of the existing south

approach is also called for. Work
must be completed within 90 days of

the time traffic is definitely trans-

ferred to the proposed permanent
approach, which will be built to pro-

vide 120 feet overhead clearance for

vessels.

Award of these contracts brought
to some $150 million the total value

of contracts awarded by SLSA to

date, divided as follows:

Lachine section, 25 contracts, $74
million; Soulanges section, four con-

tracts, $32 million; Lake St. Francis

section, three contracts, $6 million;

International section, two contracts,

$8 million; Welland Canal section, 4
contracts, $12.8 million; lock bridçes,

sector gates, lock operating machin-
ery, pumps, electrical equipment,

etc, $8.4 million; and various miscel-

laneous contracts in ali sections, $7.6

million.

Other Seaway News

A United States steel company, be-

lieved to be the U.S. Steel Corpora-
tion, has optioned 400 acres of land,

with 3,000 feet of water front, on
the south shore of the St. Lawrence
adjacent to the Iron Ore Co. of Can-
ada transhipment pier at Contre-

coeur.

Initial reports suggest the com-
pany will build a concentration plant

for upgrading ore before shipping it

on to its plants in the U.S. Great
Lakes states. The ore might come

The approach walls of the St. Lambert lock. Great steel and wood fornis are used

to contain the concrete for each lift until it hardens, and then the forms are raised

to the height of the next lift.

from Venezuela or from Sept Isles.

Cost of the plant would be $5 million

or more. Primary production of steel

in the area is believed to be only

a matter of time.

With such a plant in operation the

tonnage of Ungava ore concentrates

passing through the seaway would
probably be much smaller than the ex-

pected tonnage of untreated Ungava
ore. Yet treatment of Venezuela ore

as well at such a plant might sharply

increase the total upbound seaway
tonnage if this movement proved a

cheaper alternative to the down-
bound movement of Mesabi ores or

taconite from Michigan and Minne-
sota to Lake Erie ports.

Four new industries now building

or recentlv completed in the area

have a total value of some $35 mil-

lion. Six other firms have purchased

land and are planning tò build. These
include a French cement company, an

oil company which plans a fuel oil

terminal, an American oil company
which plans a tank farm for storage

of crude, a Swiss-American spon-

sored brick plant and a company to

produce carbide.

Lake Michigan Levei

President Eisenhower on August

15 vetoed a bill passed by Congress

and Senate, to divert an additional

1000 cubic feet per second of water

from Lake Michigan to better the

flushing of sewage into the Illinois

river. A similar bill had once before

been vetoed by the President.

Approval would have cost Canada
tens of millions of dollars, through

lowering leveis in the Great Lakes

and the seaway. The power potenti-

als at Niagara and at Cornwall would
have been reduced. Canada's Ara-

bassador Arnold Heeney had entered

a protest with the State Department.

NYSPA Chairman Robert Moses had
predicted the U.S. alone would lose

$78 million in the next 50 years due
to reduced output of electric power,

with Canada suffering similar losses.

Setting Seaway Tolls

Difficult Problem

The pay - as - you - go principie,

though a new one as far as Canada
is concerned, was accepted before

the St. Lawrence Seaway Authority

was established by Act of Parliament.

The Wiley Act, passed by the U.S.

Congress, also recognized the toll

principie.

After a careful survey of major in-

dustries that would use the seaway,

Canada's Department of Trade and
Commerce assessed the traffic poten-

tial at 31 million tons a year for the

first few years of operation. The U.S.

Toll Committee made a similar sur-

vey, and predicted traffic of 36/í mil-

lion tons yearly.

The purpose of tolls is to recover

capital and operating costs of the

seaway. Legislation calls for construc-
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tion cost to be recovered within 50
years, though not necessarily spread

evenly over each year.

The task facing the Canadian and
United States toll committees is to

agree on the type and amount of

traffic throngh the seaway over the

next half century and then agree on

a system of tolls high enough to re-

cover the cost of building and operat-

ing the canais and low enough to

attract the traffic. The committees

have been meeting regularly. By
1958 they will have to reach a joint

conclusion.

Questions they must settle include:

will there be different rates for dif-

ferent commodities? Will tolls be
based on tonnage or commodity, or

on a combination of the two? What
will be the division of toll receipts

between the two countries, will it

be based on each country's contri-

bution to the cost of construction or

will it be divided according to use?

If according to cost, which projects,

completed years ago, should be in-

cluded in costs? If, however, agree-

ment cannot be reached, each coun-

try will still be free to follow the

path of its own self interest and set

its own toll Schedule.

Canada's Great Lakes-St. Lawrence Ports

Lakehead Ports

The twin Lakehead ports of Fort

William and Port Arthur, with a com-
bined population of 80,000, have a

waterfront area of 34 miles, with au-

thorized depth of 25 feet, 40 per

cent of it available for additional har-

bour use. About $50 million has been
spent over the years in dredging and
breakwater construction.

There are 25 terminal grain ele-

vators with capacity of 93 million

bushels. Twelve railway freight and
transfer sheds accommodate 70,000

tons. Currently these ports handle

over 11 million tons yearly. Over
1,600 cargoes are cleared in a naviga-

tion season. A dozen or more 2,000
ton ocean vessels load grain yearly.

The present ore dock is 1,200 feet

long. Last year it handled 2,265,000

tons of Steeprock ore.

$250 millions will be spent over

the next few years for expanding in-

dustry in the surrounding area. Plans

are already afoot for increasing iron

ore shipping facilities fourfold. There
will be greatly increased shipments

of pulp and paper. Port Arthur has

one of the best equipped shipbuild-

ing plants on the Great Lakes, with

a drydock 750 ft. long and 78 ft.

wide.

Harold M. Mayer of Chicago, in an

economic report for the government
of Manitoba on the effects of the

seaway, observed that while eleva-

tors were reasonably adequate and
could serve ocean vessels with little

change in facilities except for deepen-

ing channels, the general cargo ter-

minais were already obsolete. Sheds

are designed for side-port loading

and discharging from lake package

freighters. Modem ocean vessels dis-

charge through vertical hatches,

while most port traffic will be

handled shoreward by highway car-

riers.

Sault St. Marie.

Sault St. Marie sees a promising

future ahead for itself as a transhio-

ment point on the seaway. With Chi-

cago destined to become a major

port of call for foreign shins. goods

for Western Canada would be car-

ried on Chica go-bound vessels. Such
cargoes would be too small to make
the run across Lake Sunerior econo-

ioallv sound. thus transhioment at the

"Soo" would be the lo<ncal result.

To take advantage of this situation

however. the citv needs greatlv ex-

panded facilities. Dockage and wh^rf-

age fnoiliHes are inadeaunte. At least

two 800-ft. wharves with sheds to

accommodate 8 000 ton careoes

would be needed, with necessnry

trackage, scales and bonding facili-

ties. as well as refrigerated sheds for

cold storage.

The major resources of the region

are lumber and minerais. The city

feels it needs a sugar refinerv, an

oil tank farm, and a big grain ter-

minal. Planning for the seawav era

is in a preliminarv statre, much de-

pending on financial help from sénior

governments.

Sarnia

Mainly due to its petro-chemical

industries, Sarnia is already Ontarios

second ranking port in seaway ex-

port trade. It may become an im-

portant transhipment port as well.

With two railways serving it Sarnia

has a five day advantage over Chi-

cago, Duluth and other Upper Lake

ports.

Overall existing dock area is more
than 11,000 feet, and dockage can

accommodate 31 ships of the 350

foot class at one time. There is little

or no waterfront property available

for additional dockage facilities.

There are, however, several thousand

feet of Indian Reserve river front-

age within the city, the choicest po-

tencial industrial land available.

In 1953 the Government author-

ized a 300-ft. extension to its dock,

and a 100-ft. extension to the ware-

house, dredging of an elevator slip

and improvements in loading facili-

ties. Up to 1954, $400,000 had been
appropriated for improvements.

Dredging and two steel pile cellular

dolphins were completed in 1955.

Windsor

Windsor, with a population of

189,000 and many large industries,

is fifth in Canada in volume of cap-

ital investment for new industrial

construction and equipment accord-

ing to official estimares for 1956. Its

growth has been steady. No longer

has it an economy of 'boom and bust',

according to the demand for auto-

mobiles.

A civic harbour committee is work-

ing on behalf of the Chamber of

Commerce for establishment of a har-

bour commission. Once legislation has

passed parliament, Windsor's present

6,400 feet of dockage will be expand-

ed, with cranes and warehouses to

handle ocean going vessels. Dredg-

ing at the docks will be simple, as

most docks have a depth of over 19

feet, on a mud-clay bottom. The city

is better off than Detroit for space

and availability of land for dock ex-

pansion. Three miles downstream, at

Ojibway, locations are available for

slips and modern docks. In Detroit

nearest available land for dock con-

struction is 20 miles south on the

Huron river.

The full benefits of the Seaway

will not reach Windsor until the 21-

ft-deep bottleneck in the Detroit

river at Amherstburg is dredged. This

work will be started by the United

States this year, with completion

called for bv 1963. But ocean com-

merce on the Detroit river, accord-

ing to U.S. Army engineers, will in-

crease tenfold in the next 10 years.

Windsor's share should be 120 ocean

ships or more yearly.

One problem in the past has been

quantities too small to warrant ships

stopping at Windsor, thus most goods

have been handled through the De-

troit terminal. An idea which is gain-

ing support is provision of bonded

warehouses in Windsor to break

down and tranship cargoes to vari-

ous locations in the mid-west.
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Hamilton

Hamilton handles more tonnage

than any other Canadian port except

Montreal and Vancouver. The har-

bour commission controls 14,600 ft. of

docks, most of it suitable for cargo

ship use. Private docks owned by in-

dustries total 21,000 feet. The Fed-
eral Government is spending $2 mil-

lion for extending the Wellington

Street dock area. Other proposals are

for a new terminal and docks at Ship

Street and a new slip and dock at

Strathearne Avenue at the east end
of the harbour. Longer range plans

call for filling in the bay side of Bur-

lington beach.

Fifty one shipping lines now use
the port, of which 19 are foreign.

1566 vessels entered or left the port

in 1955, while an ali time record for

tonnage of 7/2 million tons was re-

corded. Outward commodity ship-

ments of package freight totalled

312,000 tons. The port aspires to be-

come the leading trading and indus-

trial centre on the Great Lakes, with
the aid of the seaway.

Toronto

The port of Toronto, with a metro-
plitan market of some 1% million

people and a prosperous hinterland,

has ample accommodation for ali

classes of shipping. Piers have been
built for possible dredging to 30-ft,

depth without endangering founda-
tions. The new terminal on Pier II

was opened in the spring of 1955,
adding berths for four ships and
close to two million cubic feet of cov-

ered cargo stocking space.

The harbour commission is keeping
its planning three years ahead, its

financing two years ahead and its

building one year ahead of needs.

The central portion of the harbour
has been set aside for package freight

terminais. The Federal Government
has just added 26 acres to the har-

bour between Pier 12 and Parlia-

ment St. Some five city blocks in

length, the 3,300-foot retaining wall
was built at a cost of $1M million.

The dock was created by dumped
fill from city projects incíuding the
subway. Dredging has also been
comnleted.

Waterborne trade has expanded
year after year to 4!£ million tons in

1955, a nineteen-fold increase in 35
years. 792 entrances and clearances

of foreign ships were recorded last

year. Commissioners have recently
established a Trade Development
Department to encourage the move-
ment of merchandise both inward
and outward through the port. They

also look for increasing development
of transhipment to lake carriers, rails

or trucks, to save uneconomical runs

of large vessels further up lake with
small tonnages.

Port Credit

Fifteen miles west of Toronto the

government is building a million dol-

lar 850-ft.-long dock to handle over-

flow business of Toronto's port. Com-
pletion is expected early in 1957.

Kingston

Kingston is spending $4 million on
dredging and other construction. The
port does not come under the juris-

diction of the National Harbours
Board.

Brockville

Brockville has in hand two possible

docking sites. The first would cover

an area of % square mile with three

piers jutting out 600 ft. east of Brock-
ville Island Park. Each pier would ac-

commodate two freighters. Construc-

tion would be off rail facilities and
coal terminais lining the shore off

Water Street. A more logical altern-

ative plan calls for three piers of sim-

ilar dimensions to the first plan situ-

ated west of the blockhouse. No es-

timates are available of the amount
of dredging needed for larger vessels.

The town has arranged to have it-

self declared a port and a port au-

thority has already been established.

Existing facilities for shipping con-

sist of privately owned docks. The
C.P.R. wharf is the largest, but is not

extensively used. Warehousing is

very limited.

Cornwall

Cornwall, at the lower end of the

huge lake to be created above the

seaway power development, is strate-

gically located to derive maximum
benefit from the seaway. With an
eye to greater industrial activitv the

city plans to purchase or expropri-

ate 200 to 300 waterfront acres for

lease at reasonable prices. Its plan-

ning commission has made provision

for a considerable length of water-

front east of the city with docks and
warehouses on the shoreline. Served

by both Canada's rail svstems, the

city provides excellent freight serv-

ice through the Cornwall street rail-

wav and trucking services.

Government docking facilities are

provided bv docks 1,450 feet in

length along the 14-foot canal, while

one industry, two oil companies and
a coal company have their own docks.

Cornwall has never developed as

a large port owing to its proximity

to Montreal and because vessels ex-

ceeding 14-ft. draught cannot pro-

ceed upstream beyond Montreal.

Opening of the 27-ft. seaway chan-

nel will open up new opportunities.

Montreal

Montreal's earlier fears that the

seaway would adversely affect its

port activities and retard the growth
and development of the surrounding

region have long since subsided.

Today there is optimism and confi-

dence that the seaway will benefit

and enhance economic activity and
maintain its traditional role and sta-

tus as Canadas chief Atlantic port

and transportation centre.

Present facilities include ten miles

of wharves, piers and jetties which
provide berths for 142 vessels of deep
ocean draught. 32 of the berths are

equipped with transit sheds, provid-

ing more than 2.3 million square feet

of floor space. Cargoes are handled
by trucking and a 62-mile terminal

railway connected with two great

rail systems.

While ali types of cargo and com-
modity shipments move through the

port, grain is by far the largest. Mont-
reals position as world leader in

grain shipments was established in

the "twenties" and is likely to be en-

hanced by the seaway. In the three

year period 1953-55 grain accounted

for 65% of total outbound cargo ton-

nage, flour 87c, and grain products

27o. Other bulk commodities and gen-

eral cargo accounted for the balance.

Over the same period petroleum

and its products accounted for 40%
of incoming shipments, with coal 9%,

sugar 8%, cement 6%, and iron and
steel 4%. General cargo accounted

for the balance.

In recent years some 1,700 ocean

going vessels pick up and discharge

cargo yearly. Foreign cargoes aver-

age 9 million tons annuallv — 4.1

million tons inbound and 4.8 million

tons outbound.

Two new wharves each 1,500 ft.

long are under construction, with

provision for unloading berths for

large lakers'. New transit sheds and
improvements to grain conveyor gal-

leries are also underway. Of a $7
million program planned in 1955 to

imnrove Montreal's port facilities, $2
million was spent in 1955. Dredging
to connect the seawav channel with

the St. Lawrence ship channel, to-

gether with a turning basin, is pres-

ently being carried out. One of the

factors underlying the sharp increase

in land values along the south shore

of the river is that the 16 miles

between Contrecoeur and Laprairie
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offer great possibilities for future ex-

tension of the port. Here many large

industries have purchased sites and
are already planning plant expansion

facilities in the area.

Trois Rivières

With approach channels dredged

to 35 feet, Trois Rivières is an im-

portant port for shipment of pulp. It

ha9 5 miles of railway, three wharves

with berthing space of 8700 feet in

length, 193,000 square feet of transit

shed space, 500 cubic feet of cold

storage and 2 million bushel elevator

capacity. It is operated under the

National Harbours Board and addition

of more wharfage space, sidings and
sheds is contemplated. Tonnage
handled yearly averages 2?2 million

tons inbound and one million tons

outbound, mostly pulp, coal, and
grain.

Quebec

The Port of Quebec, like Montreal

and Trois Rivières, is under National

Harbours Board jurisdiction. With 35

feet depth for its approach channels,

it has 23 miles of harbour railway,

36 wharves, piers and jetties contain-

ing total berthing space of 743,600

square feet. There are 528,000 cubic

feet of cold storage space and ele-

vator space for 4 million bushels.

Coal storage capacity is 215,000 tons,

oil tank storage capacity 54 million

gallons. In preparation for the antici-

pated increase in shipping due to the

seaway, improvement is being made
to the elevators and cold storage

sheds. The St. Charles Estuarv, on
which is situated the Davie Ship-

building plant, is due for further

dredging. Inbound freight yearly av-

erages close to two million tons, out-

bound one million tons, mostly pulp-

wood, coal and petroleum products.

Canadian Pipeline Projects

During August construction on the

two natural gas pipelines to carry

Peace River gas to the Pacific North-

west and Alberta gas eastward as far

as Winnipeg, was well under way.

Westcoast was approaching 25 per

cent of completion, with no foresee-

able hold-ups threatening. Trans Can-

ada, delayed bv retarded pipe de-

liveries due to the steel strike, was
forging ahead on two 110-mile

spreads, covering the western third

of the line from Alberta to Winni-

peg-

Each "spread", fullv manned, em-

A ditch is cut through the Saskatchewan
prairies by a huge ditching macriine

operating on the Trans-Canada Pipe

Lines project.

ploys 200 men more or less. After

the clearing comes the ditching

crew, equipped with a large ditcher;

the bending crew follows with a gi-

ant pipe bender to fit the pipe to the

overbends, sags and lateral curves in

the line. Next comes the welding

crew, making four welds per joint.

Each welder is tested for proficiencv.

Welders are scarce and high nriced,

earning up to $50 per day each with

overtime.

The doping crew follows the weld-
ing crew, cleaning the nipe and re-

moving rust and scale. The pine gets

a priming coat of enampl and then a

coat of bitumastic. It is then wrapped
by machine with SDiral sheets of

wrapping. The lowering-in crew then

hoists the pipe with a tractor-mount-

ed derrick and special slings, and

lowers it into the trench. after which
the trench is backfilled with bull-

dozers. Four or five insDections of the

pipe are made at various stages.

Westcoast Transmission

Westcoast construction crews had
caught up with their progress sohed-

ules by mid-August, and spreads 1,

2, and 3 were each laving pipe at

the rate of one mile a day on the

south central portion of the line. 400
miles of line had been cleared. Pipe

for a total of 404 miles had been de-

livered, 184 miles had been ditched,

143 miles were welded, 134 miles

doped and wrapped, and 120 miles

laid. Officials were confident no de-

lays would be caused by the U.S.

steel strike.

On the six suspended crossings,

work had been about 20 per cent

completed over the Peace River;

foundations were completed for a

crossing over the Fraser River at Shel-

ley; excavation had been started at

Quesnel, at one crossing over the

Thomson River and two other Fraser

crossings. Compressor sites had been

started at Fort McLeod and at a point

20 miles south of Quesnel. Crews
were laying steel for two gas proces-

sing plants in the Peace River area.

It is estimated the pipeline will

be in service about September, 1957.

In preparation, Pacific Petroleums

had already drilled some 70 wells in

the Fort St. John area where 10 dril-

ling rigs were in action. Only 10 of

these were dry wells. Thus with 10 in-

dicated producers the company was

more than half way to the objective

of 120 producers by the fali of 1957.

It was reported two major chemical

plants were planning to establisb

plants at Taylor Flats.

Meantime from south of the border

comes word that the first gas was

turned in to the Pacific Northwest

Pipeline system, with which West-

coast connects, on August 11. The
gas carne from the "Big Piney" field

in Wyoming which has a 750 million

cubic feet reserve. First sale of the

gas was made to customers in Monti-

cello, Utah, at 41 cents per 1000

cubic feet The wellhead price is 15

cents per thousand over the first five

years, one cent being added each

five year period.

At the end of August, some 83

miles of pipe had been placed in the

ground bv the two contractors work-

ing on the western section between

Burstall, Sask., and Winnipeg. Work-

ing on the project are Majestic Con-

tractors Limited, from Burstall, to

Leinan, north of Swift Current, and

Canadian Bechtel Limited, from

Leinan to Pense, east of Moose Jaw.

Each contractor has a spread of

about 110 miles.

Right of way had been cleared and

graded for 186 miles, pipe had been

strung 109 miles, 110 miles of ditch-

ing had been completed, 91 miles of

bending, 88 miles of pipe had been

welded, 86 miles of pipe had been

cleaned, p r i m e d, coated and

wrapped, 83 miles had been lowered

in the ditch, 73 miles of ditch had

been backfilled, and 74.5 miles of

right-of-wav had been cleaned up.

terraced, tilled and had fences re-

stored.
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Majestic had almost completed its

construction through the Great Sand
Hills, south of Leader, Sask. Opera-

tions in this área were not as diffi-

cult as had been anticipated. There
were few cave-ins of the ditch and
the coating and wrapping operations,

preceded by a clamshell ditcher,

were not delayed.

Majestic had moved its base of

operations from Leader to Cabri, and
Canadian Bechtel had moved from

Swift Current to Moose Jaw. Trans-

Canadas western division construc-

tion office is at Regina and the dis-

trict office remains at Swift Current.

Canadian Bechtel Ltd., had set up
a double-jointing yard at Morse, 40
miles east of Swift Current, and
planned to move the yard to Archy-
dal, northeast of Moose Jaw, as the

construction progressed. The yard
was set up so that less field welding

and pipe handling would be neces-

sary on the right-of-way, special

equipment could handle the pipe
more efficiently, automatic welding

could be more closely controlled and
shelter would enable work to con-

tinue despite weather conditions and
workine schedules of the line crews.

Double jointing of line pipe in cen-

tral yards is paying off handsomely
on Ohio pipelines. By doubling 30-ft.

joints into 60-foot lengths, spreads

have increased their daily pipeline

laving there by 20 per cent. Even in

hilly country the normal spread out-

put using double joints has been
raised to 8,500 feet per day. Cost per

mile is also cut but not so sharply

as output.

Trans Canada Pipelines

The western leg of the pipeline

from the Alberta-Saskatchewan bor-

der to Winnipeg will have six com-
pressor stations, one of 17,500 horse

power at Burstall, Sask; one of 10,500
horse power at Swift Current, Sask.;

while the remaining four at Moose
Jaw and Deveron, Sask., and Mc-
Cauley and Bagot in Manitoba will

have initial capacities of 10,500 horse

power each. These stations are not

needed to operate the line in 1957
since first year's gas from the Bind-

loss field has enough field pressure

to push it to Winnipeg.
Late in August it was reported bv

a representative of the U.S. Steel

Corporation, which is supplying 34-

inch pipe for the entire 574 miles

of the western portion to Winnipeg,
that mills should be able to resume
shipments about September first. To-
gether, the two suppliers could pro-

duce about 10 miles of pipe daily,

The cleaning and priming machine rides the pipe under its own power. At the front

revolving knives scrape dirt and rust from the pipe, after which revolving brushes

coat the pipe with a priming base for the coal tar coating.

and might be able to complete the

order by mid-October.

Bannister Construction Ltd. had
moved equipment into Brandon early

in August. They started on the dis-

tribution system for Great Northern
Utilities, including 15 miles of 8-inch

pipe from the main pipeline.

Dutton-Williams Ltd., was award-
ed a contract in mid-August for seven

miles of pipeline by BA. Oil, in con-

nection with their gas recvcling plant

at the Pincher Creek gas field. Com-
pletion is called for by late fali, 1956.

While Trans Canada officials stat-

ed late in August that reports of fi-

nancing for September were prema-
ture, it appeared possible the market-

ing might take place by November.
It is already clear that FPC approval

for export to United States is not

now needed to satisfy potential in-

vestors of sufficient income under

firm contract to service debt and pro-

vide reasonable profit. The company
had signed up Canadian sales con-

tracts in excess of 250 million cubic

feet daily under 20 year contracts

in the early summer and the total is

fast approaching 400 million.

Bridge at Trois Rivieres

Royai assent was given on June 7

to legislation authorizing construc-

tion of a $12 million toll bridge across

the St. Lawrence River near Trois

Rivières, Quebec. The federal legis-

lation, necessary because the bridge

crosses a navigable international wa-

terway, will permit construction of

the span by a six-man Corporation

which has already been set up by
an act of the Quebec Legislature.

The bridge was first proposed some
ten years ago.

Tunnel under Fraser River

Construction of a tunnel under the

Fraser River at a cost of some $16

to $17 million was given final ap-

proval by the B.C. Cabinet on June

26. The tunnel, which will carrv high-

wav traffic under the river near its

mouth at Deas Island, will be com-

pleted within two years. It will

eliminate a bottleneck caused by cars

from the Pacific highway now using

Pattullo bridge on the main highwav

to and from the United States.

(Canadian Developments section continued on page 1424)
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KARIBA HYDRO-ELECTRIC POWER SCHEME

(Coíitinued from page 1376)

across the Zambesi River at Kariba

Gorge, about 170 miles from Salis-

bury. The dam will be about 1800
feet long at the crest; hydraulic head
will be 300 feet. The reservoir will

be 190 miles long and a maximum
40 miles wide.

Two underground stations will ul-

timately be built, one on either side

of the dam, each equipped with

six 100,000 kw. units. First stage will

comprise one station with five units

and also eonstruction of a grid to

interconnect the major load centres in

the Federa tion. A high-voltage trans-

mission line will run northward from
Kariba to Kitwe, the main power
switchyard in the copper belt; south-

(Continued from page 1373)

able solvent-free adhesives based on
epoxy resins which require neither

the high-temperature cure nor the

solvent-drying and pre-cure proced-

ures necessary with the vinyl-pheno-

lic types.

The Author

In regard to Mr. Diggle's com-
ments, I have nothing further to state.

However, in regard to Mr. Grav's

discussion, I would like to submit

the following.

The epoxy adhesives bv them-

selves would be unsuitable for struc-

tural applications where there must
be a close relationship in shear mod-
ulus between that of the adhesive

and that of the adherents. The prob-

lem associated with the use of a

brittle adhesive (such as an epoxy)

H. M. Viberg i

Our organization would like to take

this opoortunity to present some per-

tinent data on steel castings to allevi-

ate any doubts as to their industrial

value.

The industry as a whole spends
large sums of money for technical re-

search in plants, universities and as-

sociations; it is ever searching for

1 Chief Mechanical Engineer, Steel Foundry Divi-

sion, Canadian Car & Foundry Company Ltd.,

Montreal.

ward to switchyards at Norton and
Umniati, and thence to Bulawayo
and Salisbury, the two largest cities

in the Federation. Combined length

of Lines to the south will be 650
miles.

The Federal Power Board has re-

tained an international group of en-

gineers to plan and supervise eon-

struction of the project. Preliminary

works are under eonstruction and
power production is expected by
1960. The first stage is expected to

reach its full potential of nearlv 4000
million kwh/year bv 1963. The sec-

ond stage of the Kariba scheme will

be carried out as the growth in power
demand justifies it.

with a ductile metal (such as alum-

inum) is obvious from the ooint of

view of the transfer of load from one

element to another.

The epoxy adhesive could be plas-

tici7ed with a rubber or another resin

such as polvvinvl butyral but this

would introduce the solvent problem

which Mr. Gray mentions that epoxy

adhesives avoid.

The strength of a bonded joint is

line thickness. Unfortunatelv, the

epoxy adhesives which, at least, are

known to the writer at the present

time. are not only verv viscous and

difficult to apply uniformly but also

cannot be appplied to any desired

thickness as is the case with the

fiberglas cloth-sunnorted phenolic ad-

hesives mentioned in my paper.

ways to improve design and pattern

equipment, production nrocesses, and

inspection in the foundry. Great ad-

vances have been made in metallurg-

ical control and heat treatment.

Melting and pouring temperatures

are constantly checked by pyromet-

ers and improvements of pouring

practice, heading and gating are going

on ali the time; even the selection of

scrap is under laboratorv control. Im-

provements have been made in furn-

ace controls and operation. The mod-

em foundry today is equipped with

modern sand preparation equipment,

new moulding machines and improved

cleaning machines. Foundry engineers

are co-operating with the customer to

improve designs. Many intricate de-

signs may be cast in order to distribute

loads properly with specifications

laid down to make use of cast steel's

high impact values obtained through

the addition of alloys and subsequent

heat treatment.

Product development has done
much to reduce weight, improve ap-

pearance and reduce costs. Today's

requirements for new equipment op-

erating under higher pressures and at

higher temperatures are calling for

new designs.

These castings must be homogen-
eous and the design must be such as

to facilitate foundry practice to pro-

duce a good dependable sound cast-

ing. These castings are further sub-

jected to "Magnaflux" and radiograph

inspection which ensures the internai

integrity of the casting to both the

producer and consumer.

Report on Investigation

into the Failure of Two

100-Mw. Turbo-Generators

Sir Claude D. Gibb, c.b.e., d.sc,

M.E., F.H.S.

The Engineering Journal, 1955, March,

p. 213.

V. S. Thompson, m.e.i.c, Ottawa.

I was once again impressed by the

honesty of the C. A. Parsons and

Companv Limited in making public

the findings into the failure of two
generators at Toronto.

A similar illustration of such an at-

titude was the investigation into the

Cornet disasters. Both of these re-

ports must increase the respect of

ali engineers for the manufacturers

who have not tried to conceal any

weakness in their produets when
general benefit may acerue from pub-

licity.

In comparison, it would seem a

great pity that the investigations into

a recent failure of an important Ca-

nadian bridge have not been made
public for the benefit of ali struc-

tural engineers.

I suggest that the Engineering In-

stitute should endeavour to obtain

this information "to facilitate the

aequirement and interchange of pro-

fessional knowledge among its mem-
bers".

The Metal Bonding of Aircraft Assemblies (Discussion)

Application of Welded Design to Hydraulic Turbine

and Valve Manufacture (Discussion)

J. G. Warnock, English Electric Company of Canada Limited

The Engineering Journal, 1956, Oct., p. 1350

1384 THE ENGINEERING JOURNAL—OCTOBER, 1956



Month to Month
News of the Institute and the Profession

COMMENT AND
CORRESPONDENCE

ELECTIONS

AND TRANSFERS

Atlantic Provinces Professional Engineers

1956 Biennial Meeting

As most readers are aware, every

second year the Atlantic Provinces

Branches of the E.I.C., together with

the Associations of Professional En-
gineers in those provinces, hold a

regional meeting. It has become the

custom for these gatherings to alter-

nate in locale between Digby, Nova
Scotia and St. Andrews, New Bruns-

wick. This year, during the three

days of September 5, 6, 7, the meet-

ing centred around and in the Al-

gonquin Hotel at St. Andrews.

If it is reasonable to judge by
numbers of those attending, and by
genuine enthusiasm, the 1956 meet-

ing was the one to eclipse ali pre-

vious occasions. Probably the best

way to describe the event, and this

is from the point of view of one of

the ordinary participants, would be
to say that it was an example of

well organized informalitv. The com-
mittee in charge obviously had as

their objective a program designed

to develop friendship, in keeping
with their ideas of professional dig-

nity and technical advancement, and
they succeeded — most admirably.

Two council meetings occupied

the afternoon the opening dav, pro-

viding an opportunity for regular de-

liberations by the councils of the

E.I.C. and of the New Brunswick
Professional Engineers Association.

These were followed by an informal

dinner, and later the evening was
spent in get-together manner at the

E.I.C. president's reception. Old
friends renewed acquaintance, and
newcomers were welcomed.

The morning periods on Thursday
and Friday were devoted to the

A council meeting was held at St. Andrews during the Atlantic Provinces meeting.

President V. A. McKilIop presided. Above, R. E. Heartz, vice-presidents R. L.

Dunsmore and H. W. Doane, Mr. McKilIop and the general secretary, L. Austin

Wright; below, the councillors.

Cover Picture

The cover picture shows a new
terminal station which went into

operation recently at Chaudiere,

just south of the Quebec Bridge.

It is one of a series of new Shawin-
igan installations nearing comple-
tion.

"The Growth and Development
of Large Electric Power Svstems"
is treated by W. R. Way of

Shawinigan Water and Power
Company in a paper on page
1329 of this issue.
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presentation of the technical papers.

It was to be expected that the auth-

ors would deliver talks of particular

interest to Maritime audiences, and

these were as follows:

—

An Appraisal of the Potentiality of High

Voltage Direct Current Transmission, by

E. V. Leipoldt, vice-president, Shawini-

gan Engineering Limited.

Sub-Surface Foundation Exploration by
the Seismic Method, by Emery Holzl,

chief engineer, S.E.M. Prospecting Lim-

ited.

Smelting of New Brunswick Manganese
Ores, by Dr. Marvin Udy, Consulting

Engineer.

Canada's Approach to the Economic
Fuelling of Nuclear Power Reactors, by
Dr. A. V. Mooradian, superintendent of

engineering development, Atomic Ener-

gy of Canada Limited.

In addition to the technical ses-

sions, the program included guest

speakers at two luncheons, and at

the banquets which were held on

the evenings of the second and third

days. In the order of their appear-

ance, we heard from V. A. McKillop,

E.I.C. president, who spoke of the

very important relationship of the

engineer and his community, then

at dinner the same day Brian H.

Colquhoun, M.E.I.C, engineering ad-

visor to the International Bank for

Reconstruction and Development gave

some interesting and important de-

tails of the workings of that organi-

zation.

At noon on Friday the 7th, a pop-

ular speaker was Mrs. T. P. Lusby
of Halifax, the president of the Pro-

fessional Engineers Wives Associa-

tion of that city. She covered some
amusing, yet fundamental, aspects

of the wife's place in an engineer's

life. The guest of honour at the final

banquet was the Right Honourable

C. D. Howe, Hon.M.E.I.C., who gave

the meeting his views, both personal

and as a cabinet minis ter, on the

question of shortage of Canadian en-

gineers and technical personnel.

On Thursday afternoon, the sec-

ond day, we enjoyed one of the

highlights of the convention. In fine

clear crisp weather the MV. "Grand

Manan" took a large party of engi-

neers and ladies for a three-hour

cruise through the bays and chan-

nels which may some day form the

workings of the long discussed Pas-

samoquoddy Power Project. The

size and importance of this vast pro-

posal were made evident to the pas-'

sengers, and the cruise itself was a

pleasant diversion.

The social side of the meeting

was carefully organized and well

carried out — probably deserving

of more prominent mention than at

the end of this account. We had an

evening cabaret show, well attend-

ed and very amusing, a golf tourna-

ment on the fine St. Andrews Course,

and the wind-up event was the

grand bali on Friday night, one of

the nicest dancing parties it has

been our pleasure to attend in re-

cent years.

It is possible to see, in these re-

gional meetings, the pattern of our

Canadian engineering conventions of

Mrs. T. P. Lusby

the future. As the nation and the

profession grow, the time will un-

doubtedly come when the great all-

provinces annual meeting must give

way, from sheer difficulty of size, to

other gatherings of more local in-

terest and colour, such as this one

recently concluded at St. Andrews.

We hope that they will be planned

and carried through by such able

and dvnamic committees as the one

headed bv general chairman Joe

Donahue, M.E.I.C. of St. John, N.B.

AT THE ATLANTIC PROVINCES MEETING

There were two banquets during the Atlantic Provinces meeting, at which the

speakers were the Rt. Hon. C. D. Howe, hon. m.e.i.c, and Brian H. Colquhoun,

m.e.i.c, of London, England. Mr. Howe is shown in the picture below left, with

Mrs. Webb and D. R. Webb, president of the Association of Professional Engineers

of New Brunswick. V. A. Ainsworth presided at the Thursday banquet. He is at

right in the photograph below, with Mr. Colquhoun, and Mrs. Ainsworth. Others

are Mr. and Mrs. Norman F. Stewart, and H. W. L. Doane.
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Cruise on M. V. "Grand Manan" through the proposed Passamaquoddy power
project area.

I.A.E.S.T.E. Travelling Bursaries

As was explained in the Septem-
ber Journal, one of the chief ob-

stacles in the way of full scale Ca-

nadian participation in the IAESTE
student exchange has been the def-

icit incurred by our students in try-

ing to meet their travelling expenses

out of European summer earnings.

The dollar equivalent of what they

can clear above living expenses is

just not sufficient.

In July we had with us for several

weeks James Newby, IAESTE sec-

retary for Great Britain, and former-

ly general secretary for. the whole
organization. He was equally dis-

turbed about the very small numbers
of Canadian undergraduates who
are taking advantage of emplovment
offers in the U.K., and he decided,

with our consent and encouragement,
to do something about it. Mr. Newbv
felt that if this situation was ex-

plained in a straightforward manner
to some of our larger industries, they

might be willing to contribute funds

toward closing this gap in the ex-

change plan. He sounded out a few
key personnel, and the response was
almost immediate — they liked the

idea.

It has been decided therefore to

go ahead with this travelling bursary

proposal, and the neeessary machin-
ery will be organized and set up
through Institute headquarters in the

next several months. Close touch will

be maintained at ali stages with the

* International Association for the Exchange of

Students for Technical Experience.

industries concerned and with the

universitv authorities. The objec-

tive will be to see that simple but

effective procedures are worked out

to ensure that assistance, in proper

amounts, reaches the hands of rec-

ommended Canadian engineering

students on their way to IAESTE
positions abroad.

It is not difficult to foresee the

advantages, both direct and intan-

gible, that will result to our indus-

trv, and to Canada, from participa-

tion in this bursary plan. Our first

consideration should be the reward

to the individual student, technical

and cultural, from having spent a

few very informative months work-

ing in a European community. As
more and more take advantage, this

will of course become cumulative,

and the nation will benefit. At the

same time, a Canadian industry look-

ing for young engineers (and who
isn't?) will quickly recognize how it

may affect their chances of gaining

a student's allegiance — or at least

his friendship — when it is their

money which is heloing to make his

trip overseas possible. It is intended

that each of these bursaries will be

named after the company contribut-

ing it.

Three generous donations from Ca-

nadian companies have already been

received, and more are expected to

come in during the next few weeks.

The Journal suggests that others

might well give this travelling bur-

sary plan some serious study.

Service To Gonsultants

For several years the Institute has

maintained a register of consulting

engineers in Canada.

There are over 300 firms so regis-

tered.

The steadily increasing use of the

register by industry and government
and the rapid expansion of the fields

or interest of most engineers, have
emphasized the need of bringing

the register up to date.

The latest additions to the ex-

perience records of the registrants

were made for most firms in 1953.

In the three intervening years many
of them have entered new fields,

and in many instances it is to these

fields that the current inquiries apply.

In order to bring everything up to

date the Institute recently has sent

to every registrant the complete file

that is with the Institute. The re-

quest is made that the record be
reviewed, brought up to date, and
returned to Headquarters with the

least possible delav. Prompt action

is requested so that the records will

not be absent from the file when
inquiries are received.

It is not possible to inform consul-

tants of instances where the names
and records have been submitted to

inquirers, but it can be said that

many millions of dollars' worth of

work has been placed with firms

whose names were supplied by the

Institute register.

Naturally the Institute cannot rec-

ommend one firm in preference to

another. On receipt of an inquiry

the procedure is to examine the clas-

sification file to determine which

firms have had experience of the

kind requested. These names are sub-

mitted along with copies of the ex-

perience record of the firms, so that

the prospective client may select for

himself the firm or firms to which

he may direct his further inquiries.

The service is free to the engi-

neer and to the client and is not

restricted to members of the Insti-

tute. One of the prime purposes for

creating it was to meet at least par-

tially the frequently offered defence

for emploving foreiçn consultants,

"We did not know of any Canadian

consultants who could do the work."

With the Institute's register so well

established there is no longer any

excuse for lack of information.

Consultants! Be sure to return

your records promptly. It is essential

that we have them promptly to con-

tinue our service.
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Elections and Transfers

At a meeting of Council held on Sep-

tember 5, at St. Andrews by the Sea,

N.B., a number of applications were pre-

sented for consideration and on the rec-

ommendation of the Admissions Com-
mittee the following elections and trans-

fers were effected:

For Admission as Member
H. M. Brownrigg, Joliette

I. T. Burke, Ottawa
G. B. Cárter, Shawinigan Falis

G. H. Currie, Winnipeg
A. E. Fee, Ottawa
F. A. Fell, Balmertown, Ont.
T. C. Hirst, Montreal

J. F. Leaver-Power, Wythenshaw, U.K.
F. S. Maconachie, Ottawa

J. D. Mayo, Toronto
S. H. McClure, Montreal
W. F. McDougall, Montreal
E. S. Szekely, Arvida
B. S. Thornton, Montreal
H. F. Wooster, Vancouver
G. B. Wray, Cornwall

For Transfer from Júnior to Member
D. B. G. Dutton, Waterloo, Ont.
R. L. Nordlund, Vancouver

J. D. Smith, Toronto

For Admission as Júnior

J. A. Fordham, Toronto
W. E. Stone, Vancouver

For Transfer from Student to Júnior

G. G. Hurlburt, Toronto

For Admission as Student

H. J. Coulombe, Lavai University
D. C. Bouras, McGill University
B. de Cardaillac, McGill University
R. L. Hicks, Nova Scotia Technical Col-

lege

A. T. Isaacs, Nova Scotia Technical
College.

R. A. Morrow, Queen's University

At the last meeting of the Council
of the Institute approval was given

to the creation and distribution of a

new insígnia of the Institute. This is

to be in the form of a miniature

slide rule, made up as a tie clip.

The initials "E.I.C." appear on the

slide.

An experimental number were
made in time for some distribution

during the annual meeting but these

disappeared very quickly and further

orders have now been placed.

Council has ruled that a tie clip

will be given to each new Student
member as his application is ap-

proved by Council. Clips will be
available to other student members
at the price of $1.00 each and to

D. M. Robertson, B.Eng. (Civil), 1956
N.S.T.C.

R. M. Watson, B.Sc (Elec), 1956 Univ.
of Alta.

L. J. C. Almassy, Passed test at Sir Geo.
Williams for entrance in Science in

Mar./56

Applications through Associations

By virtue of the co-operative agree-
ments between the Institute and the

Association of Professional Engineers,

the following elections and transfers

have become effective:

ALBERTA
Members

H. L. Hogge
J. W. Poole

K. Kamra E. M. Searcy
L. Keet

Júnior to Member

B. Smolensky

SASKATCHEWAN
Members

A. R. Byers C. G. Holthouse

J. K. Diebel W. O. Kupsch
R. E. Harris G. J. Sladek

Júnior to Member

W. A. Byskal A. W. Holroyd

R. B. Godwin T. A. Kajewsld

Student

G. T. Dewhurst

MANITOBA
Júnior to Member

H. A. MacDiarmid

NOVA SCOTIA
Members

I. Maclnnis H. C. McGee

Júnior to Member

H. C. Maitland D. H. Waller

Members and Juniors at the price

of $2.00 each.

The clip is a first class piece of

jewellery and will be an ornament

to any engineer, either young or old.

It is expected they will be popular

with members in ali parts of Canada.

The following experience is an il-

lustration of how popular it is ex-

pected they will become.

At the Council meeting six clips

were distributed so the councillors

could see what was being discussed.

When Council agreed that the clips

would be sold at $2.00 each six

separate payments of $2.00 reached

the head of the table but not a

single tie clip was retumed.

The wearing of a tie clip would

identify a person as an engineer just

about as clearly as does the iron ring

and it is hoped that eventually there

may be as many tie clips in use as

there are iron rings.

It is regretted that it isn't poss-

ible to present every student mem-
ber with one of these useful articles.

However, there are today over 3500
students on the membership list and
when it is considered that the clips

cost almost as much as the selling

price it will be realized that the

initial cost would be more than the

Institute could bear. Council hoped
that by offering them to the pres-

ent student members at $1.00, they

would meet the situation satisfac-

torily.

Members desiring clips may obtain

them from headquarters, although at

the moment the stock is very low.

It is planned to have a supply at

each university centre this fali.

Aid to Education

in Canada
That industry should take its part

in solving our educational problems

is commendable, and the growing

conviction is that it is a necessary

trend.

There are many instances of co-

operation between industry and the

universities. One remarkably gener-

ous program of financial aid to edu-

cation is supported by the Interna-

tional Ni"?kel Company of Canada.

Recently it was announced that

this companv's contribution to high-

er education in Canada will be $2,-

500.000, to be paid over a five-vear

period in grants to 140 institutions

in the ten provinces.

Approximately 80 per cent of the

amount will be for use by the uni-

versities and colleges in their pro-

grams to provide for anticipated in-

increase in requirements throu°;h-

out the country in the next few
years.

Two-Phase Program

The program has two major

phases. On° authorizes approximate-

ly $2,000,000 in grants to the 140
universities, liberal arts colleges and
technical colleges for use in strength-

ening and expanding their educa-

tional programs.

The second phase covers the allo-

cation of approximatelv $500,000 for

scholarships, fellowships and special

There Is Something New
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projects, including assistance to

teachers of science and mathematics

and guidance counsellors in prepara-

tory and high schools. It will in-

crease the company's present fellow-

ship program and establish one fel-

lowship in each of Canada's 13 ma-
jor universities; it will establish 40

scholarships, half of which will be

restricted to study in the fields of

geology, geophysics, mining, metal-

lurgy and engineering; it will include

a fund of about $150,000 for special

projects.

Of special interest in this program,

is the fact that each fellowship and

scholarship awarded to an individu-

al is accompanied by a grant of $500
to the institution in which the stu-

dent is placed. Thus, in these in-

Recently on the death of one of

the members of the Institute, his

family requested that persons who
wished to pay respect to his mem-
ory send contributions to the Educa-

tion Fund of The Engineering In-

stitute of Canada rather than to send

flowers.

This is the first time that this

thoughtful action has been taken, and
both the Council of the Institute and
the trustees of the fund are ex-

tremely grateful for the kindness and
the thoughtfulness of the family.

At the present time the amount of

money contributd to the Education

Fund is approximately $250.00, and
information has reached the Institute

stances, the gap between tuition fees

and the actual cost of education is

bridged.

The policy of the company has
been expressed as follows: "Finan-

cial aid by Canadian corporations to

education in this country is sound
business policy. It is an investment

by these corporations in their own
future."

The proposal to give such a sub-

stantial amount direct to the univer-

sities must greatly encourage the uni-

versity officials. It helps them meet
the burden of increased enrolment,

and it shows the appreciation of the

employer, who after ali is the one

who absorbs about 90 per cent of

their end product.

that further amounts are forthcom-

ing. This is a substantial assistance

in the accomplishment of the objec-

tives of the Fund.

Would it be improper to suggest

that similar action might be taken by
the next of kin of other members of

the Institute? Certainly there are few
ways which money can be used to

better advantage than in education,

and indeed within the field of engi-

neering there are few funds that are

more worthy than this one of the

Engineering Institute.

Incidentally, contributions made to

this fund are deductible from income
for tax purposes.

The Covered Bridge

Everyone who does much com-
mercial flying will have expeprienced

the unpleasantness of having to em-
bark or disembark in a pouring rain.

Usually it is a long way from the

plane to the terminal building and
particularly so in a rainstorm. The
Lockheed Company have come up
with something that may be the an-

swer. At least it works now for freight

transportation and it should not be
difficult to adapt it to passenger

needs.

The device is simply a long cov-

ered platform that can be wheeled
up to the door of a plane at one
end and to the passenger or freight

terminal at the other.

This telescopic portable covered

bridge has a maximum length of 84

feet. It is 10 feet wide inside with

a height of 8 feet 6 inches. It is fit-

ted with roller conveyors but tests

are underway with powered rollers

and powered belt. It is claimed that

18,000 pounds of cargo have been
removed from a DC4 in less than

18 minutes, and the same amount
loaded in 35 minutes. It is planned

that the aerobridge will save at least

one hour in turnaround time.

The bridge is being tested now
at Travis Air Force Base in Califór-

nia, and a second unit is being in-

stalled at Tinker Air Force Base,

Oklahoma where it will be tested

and evaluated by the Air Materiel

Command.
A view of the bridge may be seen

in the photograph reproduced below.

Contribution to Education

The "covered bridge" developed by Lockheed Company for use at air terminal

in bad weather.
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THE CONTINUED EDUCATION
OF THE GRADUATE ENGINEER

ASME-EIC

Engineering

Education

Conference

UNIVERSITY OF

WESTERN ONTÁRIO

LONDON, ONTÁRIO

OCTOBER 18-19, 1956

Session No. 1. THE ENGINEERING TECHNICIAN

Moderator dr. l. s. beattie, Superintendent of Secondary Education, Prov-
ince of Ontário.

Panei Members kimball c. cummings, Associate Director Aero Research, Min-
neapolis-Honeywell Co., Minneapolis.
dr. h. h. kerr, Principal, Ryerson Institute of Technology, Toronto.

karl o. WERWATH, President, Milwaukee School of Engineering,
Milwaukee.
r. s. eadds, Vice-President and General Manager, Eastern Division,

Dominion Bridge Company Limited, Montreal.

Session No. 2. THE PRODUCT OF THE ENGINEERING
BACCALAUREATE CURRICULUM

Moderator g. ross lord, Head, Department of Mechanical Engineering, Uni-
versity of Toronto.

Panei Members john t. rettaliata, President, Illinois Institute of Technology
Chicago.
prof. STUART lauchland, Head, Department of Engineering
Science, University of Western Ontário.

a. m. anderson, Manager of Technical Education, General
Electric Company, Schenectady.
e. t. w. bailey, Combustion Engineer, Steel Company of Canada,
Hamilton.

Dinner address FUNDAMENTAL CONCEPT OF EDUCATION

Chairman c. j. freund, Dean of Engineering, University of Detroit.

Address by dr. g. e. hall, President, University of Western Ontário.

Session No. 3. TRAINING AND ORIENTATION OF THE
GRADUATE ENGINEER ON THE JOB

Moderator a. c. monteith, Vice-President, Westinghouse Electric Corpora-
tion, Pittsburgh.,

Panei Members c. a. peachey, General Manager, Communications Equipment
Division, Northern Electric Company, Montreal.

john gammell, Director, Graduate Training, Allis Chalmers Mfg.

Company Milwaukee, (General Machinery Divn.).

m. j. j. mcauliffe, Superintendent of Graduate Training, Cana-
dian Westinghouse Company, Hamilton.

leo. l. case, Chicago Blower Corporation, Detroit.

Session No. 4 AMPLIFYING THE BACCALAUREATE EDUCATION

Moderator h. g. conn, Dean of Engineering, Queen's University.

Panei Members cornelius wandmacher, Head, Department of Civil Engineer-

ing, University of Cincinnati.

dr. b. B. hillary, Research Co-ordinator, Dow Chemical Com-
pany, Sarnia.

r. e. jamieson, Dean of Engineering, McGill University.

f. e. verdin, Management Consultant, Cleveland.

Session No. 5. FORMAL GRADUATE STUDY

Moderator newman a. hall, Professor of Mechanical Engineering, Yale Uni-

versity, New Haven.

Panei Members dr. morris katz, Occupational Health Division, Department of

Health and Welfare, Ottawa.
warren c. stoker, Director, Graduate Centre, Rensselaer Poly-

technic Institute, Hartford.

d. s. simmons, General Manager, Manufacturing, (Refining and

Engineering), Imperial Oil, Toronto.

sydney b. ingram, Director, Education and Training, Bell Lab-

oratories, New York.

Dinner address MEETING THE SHORTAGE OF ENGINEERS AND SCIENTISTS

Chairman vernon a. mckillop, President, The Engineering Institute of

Canada, General Manager, London Public Utilities Commission.

Speaker dr. joseph w. barker, President, American Society of Mechan-

ical Engineers, President, Research Corporation, New York.
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New Trustee for the

Education Fund

Dr. Otto Holden, M.E.I.C. assis-

tant general manager of the Hydro-

Electric Power Commission of On-

tário recently has been appointed

by Council as a trustee administer-

ing the Harry F. Bennett Education

Fund of the Engineering Institute of

Canada.

Dr. Holden is replacing V. A. Mc-

Killop, M.E.I.C, the president of the

Institute, who for many years has

acted on the board. It is the policy

of Council to change the trustees

from time to time on the basis of a

three-year term of service for each.

The Education Fund was estab-

lished in 1946 by the Institute in

memory of the late Harry F. Ben-

nett, former chairman of the Com-
mittee on the Training and Welfare

of the Young Engineer, and past-

chairman of three different branches

of the Institute. It is administered

by three trustees who have full con-

trol as to the disposition of the mon-
ies.

The other trustees who will act

with Dr. Holden are Dr. I. R. Tait,

M.E.I.C, of the Canadian Industries

Limited, Montreal, and Mr. Hugh C.

Nourse, M.E.I.C, of the Bell Tele-

phone Companv, Montreal.

At the end of 1955 the fund to-

talled $33,000.00. Within the last

year the activities have increased

greatly, in the form of loans to

worthy engineering students. In 1955

loans amounted to $6,400.00 and at

the end of that year there were
seventy-nine loans outstanding.

The fund was quite active early

in 1956 but in view of the fact that

the greatest number of requests for

assistance come in the fali of the

year, there are no significant figures

to present for this year so far.

The increasing use of the fund is

proving the wisdom of having estab-

lished it many years ago. Seventy-

nine students are today benefiting

from the fact that money can be
secured from the Institute in this

way. It is expected that the number
will increase substantiallv within an-

other year's time.

Donations to the fund are deduc-

tible from income for tax purposes

and members are asked to keep this

worthy cause in mind when they

wish to do something helpful for the

young engineer and for education.

ASME-EIC Engineerin
The Engineering Institute is taking

part, with the American Society of

Mechanical Engineers in a second

Engineering Education Conference,

this time at the University of Western
Ontário, London, Ontário, October
18-19, 1956.

The first such meeting was two
years ago at Clarkson College of

Technology, Potsdam, N.Y., and our

members will recall that then the

matter under discussion was "Trends

in Mechanical Engineering Educa-
tion".

This year the theme. is "The Con-
tinuing Education of the Graduate

Engineer". The general purpose of

the conference is to dramatize the

vital importance of the continuing

education of the graduate engineer

in its various phases, to clarify the

Education Conference
responsibility of the engineer, the

employer, and the engineering school

and to report successful methods.

Because of the importance of the

engineering technician in amplifying

the usefulness of the graduate engi-

neer and the need for developing

this usefulness, the opening panei

session is devoted to this subject.

Because of limited accommodation,

attendance at these meetings must

be by invitation, only. However it is

planned that there will be a full

report in The Engineering Journal

for the benefit of our members who
are unable to participate.

The program of the meeting ap-

pearing on the opposite page will

demonstrate the importance of this

meeting.

Nominees for Office
The report of the Nominating Committee, as accepted by Council at the meeting
held on September 5th, 1956, is published for the information of ali corporate

inembers as required by Sections 19 and 40 of the by-laws:

President C. M. Anson Sydney, N.S.

Vice-Presidents

°Zone A (Western Provinces) S. C. Montgomery Trail, B.C.

°Zone B (Province of Ontário) W. J.
Ripley Copper Cliff, Ont.

°Zone C (Province of Quebec) ... Albert Deschamps Montreal, Que.

Councillors

fYukon Branch John L. Phelps Whitehorse, Y.T.

tVancouver Island Branch P. F. Fairfull Victoria

tVancouver W. O. Richmond Vancouver

tCentral British Columbia M. L. Wade Kamloops
tKootenay W. K. Gwyer Trail

tEdmonton R. N. McManus Edmonton
tSaskatchewan W. L. Sharpe Weyburn
fWinnipeg W. D. Hurst Winnipeg

fLakehead E. T. Charnock Fort William

fSudbury F. A. Orange Sudbury

tNipissing & Upper Ottawa R. R. Prescott Temiskaming

tBorder Cities P. S. Dewar Windsor
R. J. Trinder Windsor

fLondon G. E. Humphries London
tPort Hope R. C. Wilson Port Hope
fBelleville S. Sillitoe Belleville

tKingston C. H. R. Campling Kingston

tBrockville J. S. Waddington Brockville

fOttawa W. B. Pennock Ottawa

tToronto K. F. Tupper Toronto

§Montreal E. D. Gray-Donald Montreal

J. H. Budden Montreal

R. B. Winsor Montreal

fSaguenay A. B. Sinclair Kenogarhi

tLower St. Lawrence L. P. Dancose Mont Joli

tSt. Maurice Valley W. G. Seline Three Rivers

tEastern Townships G. T- Cote Sherbrooke

fCorner Brook Ernest Leja Comer Brook

fNewfoundland William Watson St. John s

fPrince Edward Island W. S. Veale Charlottetown

fAmherst A. G. Baxter Amherst

tHalifax W. A. Devereaux Halifax

tFredericton S. B. Cassidy Fredericton

tSaint John A. G. Watt Saint John

* One vice-president to be elected for two years

t One councillor to be elected for two years.

i One councillor to be elected for three years

§ Three councillors to be elected for three years each.
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THIRTY-FIVE YEARS AG©
Comment on the Journal of October 1921

A policeman's lot may not be a

happy one, but neither is that of the

editor of a society journal. Ideally,

he should follow the policy of his

director s to the line; publish only

what his readers want and nothing

else, turn down authors whose of-

ferings are unacceptable so graceful-

ly they will feel honoured by his

rejection and keep the content of his

magazine such that his advertising

manager can fill the pages allotted

to him without stirring from his chair.

Moreover, such an editor must de-

pend almost entirely for his material

upon that submitted by the mem-
bers of his society.

It goes without saying that this

ideal editor never has existed and
does not and never will exist. Judg-
ing by any standard, the best would
not have a batting average of more
than about five hundred, which may
be high in the big leagues, but is

not too good here.

One of the greatest difficulties in

publishing a society journal is to get
enough suitable material to give
each issue that plump and satisfying

loolc which betokens the prosper-
ity of its sponsors. Of course, the
larger the society, the easier this

task becomes.

The Institute of 1921 had about
4,000 members, today it has some
17,000. The difference shows up in

the Journal. That for October, 1921,
contained three technical papers to-

talling sixteen pages; the July, 1955,
issue, which happens to be lying
before me, has six papers occupying
fortv-three pages. The 1921 Journal
could say ali it wanted to editori-

ally in three and a half pages, but
it took the editor of 1955 about
twelve pages to unburden himself.
Only twenty-one members received
personal mention in 1921 as against
about a hundred in 1955. The em-
ployment service had four items
then; today it occupies half as many
again pages.

The Engineering Index disap-

peared from the Journal long ago,

but in its place it now carries regular
features unknown in 1921—abstracts

of current literature; Month to

Month; news of the professional as-

sociations and of the Corporation;

library notes; business and industrial

briefs; and, of course, these recol-

lections of thirtv-five years ago! Some

of these features would probably

have been added to the Journal in

any event, but it should not be over-

looked that a large part of whatever

improvement it has been possible to

make in the Journal in recent years

has been made possible by an in-

crease in its income from advertis-

ing. Not only has the volume of ad-

vertising increased, but so have

rates, and yet they are not excessive

for a magazine of the JournaTs char-

acter and coverage.

But I seem to have got somewhat
off the track. I set out to see what

the Journal of October, 1921, was

saying and I find I have in effect

been telling you that the good old

times were not so good as the good

new times.

Study of Corrosion

The intense interest in 1921 in the

effect of alkali soils on concrete led

to a parallel interest in their effect

on metais. In Winnipeg the corro-

sion of cast iron pipe had led to the

suspicion that electrolysis was at

work. But much of the damage had
occurred in áreas where there was

no possibility of electrolysis.

W. Nelson Smith, M.E.I.C., and
Dr. J. W. Shipley had conducted a

long series of experiements to deter-

mine the effect of various metallic

salts on cast iron and reported their

results in this Journal., They arrived

at certain conclusions:

"The corrosion of cast iron by salt

solutions . . . in natural soils is read-

ily accomplished . . . without access

of stray current . . . Magnesium salts

are the most corrosive . . . and
magnesium sulphate ... is the most

. . . (active)."

They had a low opinion of the

protective coatings then in use . . .

"The treatments with tar, dips and
paints have generallv . . . proved

futile . . . The life of cast iron pipe

in a wet, saltv soil could (probably)

be lengthened . . . bv backfilling

the trench with quartz sand or

washed gravei . .
."

While there is no absolutely cer-

tain method even yet for protecting

buried cast iron or steel pipe from

corrosion, coatings have been devel-

oped bv the designers and builders

of our long gas and oil pipe lines

which are pretty efficient, so corro-

sion is no longer the great bugbear

it once was.

Western Irrigation Schemes

In 1921, the west's eyes were on

irrigation, so that a paper describing

the various schemes then completed,

under construction or contemplated,

by G. M. Houston, M.E.I.C., was
timelv. Sixteen of the principal

schemes in Alberta and Saskatche-

wan were shown on a map accom-

panying the paper. They ranged

from the Lethbridge Southeastern

Project of half a million acres, down
to the Little Bow Project of a mere
3,000, and totalled 1,760,000 acres,

not including one which had not yet

been surveved. Mr. Houston had no
doubts of the results of irrigation:

"Irrigation has only just started in

the prairie provinces and if the

schemes now projected proceed to

completion and are operated suc-

cessfully, southern Alberta and Sas-

katchewan will be the garden spot

of the Dominion."

Roads Committee

The October, 1921, Journal an-

nounced the appointment by Coun-

cil of a "Roads and Pavements Com-
mittee" of nineteen members, most

of them connected with the provin-

cial highway departments or with

the larger cities. There was no hint

as to what the committee was sup-

posed to do, but it "has its work well

in hand so that definite results may
be expected in the near future."

Employment

Unemployment among engineers

was becoming a problem, which
moved the editor to sav: "To those

who are fortunate enough to be . . .

secured in their positions an oppor-

tunity is presented to demons trate

that there is a faternal spirit . . .

among members of the profession

. . . Letting a man out (now) is

almost equivalent to condemning him
to unemployment . . . for . . .

months; . . . it is practicallv impos-

sible for an engineer ... to secure

a position. Would it not be well for

those who influence engineering po-

sitions to make a special effort to

hold their men . . . even though it

(means) a temporarv reduction in

pav?"

I suppose the fact that there was
nothing to excite one in this issue of

the Journal is evidence that the In-

stitute^ affairs were running smooth-

ly, but such placiditv does not make
for the interest one finds in other

Journals where there were some-

times rather hot arguments to report.

R. DeL. F.
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Professional Standards

and Employment
A report recently issued by the

Engineers Joint Council entitled

"Professional Standards and Employ-
ment Conditions", was finally adopt-

ed only after review by the E.J.C,

exeeutive committee and a special

task committee, and after approval

by the board of directors.

It was, therefore, not the work or

view of one individual and perhaps

everyone will find some part of it

with whieh he does not fully agree.

It does, however, represent a signi-

ficant appraisal of employment fac-

tors which deserve attention.

Emphasizing that "there is no
simple solution" toward raising pro-

fessional standards or improving em-
ployment conditions of engineers, the

report makes seven recommenda-
tions (that):

1. Management utilize the services of

engineers more effectively and
thereby afford them the oppor-

tunity for advancement and eco-

nomic improvement.

2. Management recognize its respon-

sibility to make engineers feel

that they are a part of manage-
ment.

3. Management survey áreas of com-
munication, recognition, and salar-

ies and, where found wanting,O'
correct to conform with standards

of professional practice.

4. The engineer takes inventorv of

his services and his actions to make
sure that he has a professional

attitude toward his work.

5. Engineering societies establish and
employ appropriate means to main-

tain high standards of ethical con-

duct for professional achievement.

6. Engineering societies encourage

the professional development of

their members and promote prop-

er recognition of the profession.

7. Engineering educators emphasize

the characteristics of the profes-

sion.

The E.J.C, board of directors en-

dorsed these recommendations and
strongly urged the constituent soci-

eties to examine the entire studv

carefully. Copies of the report may
be obtained without charge from:

The Engineers Joint Council, 29 West
39th St., New York 18, N.Y.

OBITUARIES
The sympathy of the Institute is extended to the relatives

of those whose passing is recorded here.

Major W. E. Blue, m.e.i.c, retired Ga-

tineau Power official, of Ottawa, died

in that city during August, 1956.

Bom in Toronto on February 27, 1889,

he followed his engineering studies at

the Royai Military College, Kingston,

Ont., and graduated with a diploma in

1910. Before the beginning of World
War I, he had three years' experience

as an engineer in charge of various sur-

veys and river metering for the Depart-

ment of Public Works, mainly on the

Ottawa and St. Lawrence rivers.

A concrete inspector on'the Chaudiere

dam, Ottawa, while a student in 1908,

he was resident engineer for the De-
partment of Public Works on the Chau-
diere dam at Lake Nipissing, late in

1913 and until the early part of 1914.

At this point in his career he joined

the Canadian Expeditionary Force, Ca-
nadian Field Artillery, commanding a

field battery overseas, and was for a

time adjutant of the brigade. For his

service he was awarded a D.S.O.

By June 1919 he had once again taken

up duties with the Department of Public

Works, Ottawa, as an assistant engineer.

In 1922 he was associated with the Ri-

ordin Pulp Corporation Limited. Within
the next few years, in 1926, he joined

the Gatineau Power Company in Otta-

wa, where he became manager of the

development department, a position he
retained for many years. He retired in

1954.

Long associated with the Institute, Ma-
jor Blue was granted Life Membership
in 1955. He was a Student Member in

1910, a Júnior in 1913, transferred to

Associate Member in 1919 and to Mem-
ber in 1940.

vice-president and general manager of

his firm, John Bertram and Sons and

of Pratt and Whitney. He received his

appointment of president of the latter

organization in 1943, and retired from

business in 1951.

Enjoying a far-reaching career in mat-

ters relating to engineering, Mr. Bertram

had been a member of the exeeutive

of the Canadian Manufacturers' Associ-

ation. In 1939 he assured the British

premier, along with J. G. Morrow of

Hamilton, in a conference, of Canada's

industrial co-operation in the event of

hostilities. During his stay in England,

at the time, he interviewed the author-

ities in the war office and had the fore-

sight to bring considerable technical in-

formation regarding the manufacture of

guns which previously had never been
made in Canada. He secured designs for

gun boring and rifling machines which

speeded production at the local plant in

Dundas.

He was also on the advisory board of

the Royai Trust Company and retired

last December as a director of the Equit-

able Life Insurance Company. For many
years he served on the University Coun-
cil and Trustee Board of Queen's Uni-

versity, and it was there that he was
awarded an honorary LL.D. degree in

1947. At the time of his death he was
a member of the Board of Governors

of Hamilton College.

Members of the Institute may recall

the late Sir Alex Bertram, treasurer of

the Institute from 1919 to 1926, whose
nephew Mr. H. G. Bertram was.

Mr. Bertram joined the Institute in

1920 as a Member, and was granted

Life Membership on Jan. 1, 1956.

H. G. Bertram, m.e.i.c, for many years

president and general manager of John
Bertram and Sons Company Limited,

Dundas, Ont, died suddenly on June
16, 1956, in Dundas.
Bom there on May 9, 1886, he was

educated in Dundas public and high
schools and in 1910 graduated with a

bachelor of science degree from Queen's
University.

Mr. Bertram's professional career be-

gan in Costa Rica and México, where he
did construction work and was assistant

engineer with the Mexican N.W. Rail-

way, shortly after graduation. In 1913,

once again in Canada, he joined the

firm of John Bertram and Sons Com-
pany Limited as a shop engineer. Five

years later he was plant engineer and
superintendent of the shell shop, con-

cerned with the design of machine tools.

He progressed to exeeutive oosts, be-

coming general manager in 1926.

He was named secretary and treas-

urer of Pratt and Whitney Company of

Canada Limited in 1928 and 1931 was

William John Dyne, m.e.i.c, of Deep
River, Ont., died on May 2, 1955.

Born at Maesteg, Glamorganshire,

South Wales, on April 6, 1926, he stud-

ied engineering at Loughborough Col-

lege., Leicestershire, Eng., and was
graduated in 1946 with a diploma in

mechanical engineering.

He served a two year period with the

Royai Engineers, work services branch,

from 1947 to 1948, as a second lieu-

tenant. Employed with a power station

in Surrey, Eng., from 1948 to 1950, he
later gained experience with the British

Coal Utilization Research Association as

an assistant research engineer, and with

the British Oxygen Company.
Resident in Canada in 1952, he be-

came an assistant engineer with the

Canadian Western Natural Gas Company
at Calgary. Most recently Mr. Dyne was
an assistant research officer with Atomic
Energy of Canada Limited, at Chalk
River, Ont.

He joined the Institute in 1953 as a

Member.
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NEWS OF THE

Associations and Corporation
Information received through co-operation of the provincial organizations.

ONTÁRIO

Instructor Teacher Shortage
An editorial reprinted from the Bul-

letin of the Association of Professional

Engineers of Ontário.

We read and hear much about short-

ages of various kinds — shortages of

basic commodities, shortages of engi-

neers, and anticipated shortages of facil-

ities for educating engineers and techni-

cians during the next decade or longer.

Ali are of concern to our profession,

but one which merits particular consider-

-ation is the existing and continuing short-

age of teachers and instructors in the

field of engineering. For many months
we have been facing what President Sid-

ney Smith of the University of Toronto
calls the "crisis of numbers". He and
many other educators qualified to know
point to the rapid and unprecedented
increase in Canadian youth reaching the

age of eighteen in the years just ahead
of us. This situation needs no detailed

blueprint to make us appreciate the prob-
lem of the engineering faculties and
technical institutes. Even with today's

enrolment the scarcity of instructors is

ali around us. Tomorrow's problems will

be many times greater and more urgent.

The role of the teacher is an old and
honourable one and if service is one of

the distinguishing badges of a profes-

sion, teaching is indeed a profession of a

high order. It is more than gratifying to

see the grass roots growth of educational

programs within industry. It is a pleasing

indication of awareness of the problem
we are facing and practical evidence of

a willingness to come to grips with the

problem.

A number of our profession have di-

rected their life work to teaching in our
secondary schools, in our technical insti-

tutes and in our universities. Others are

contributing of their spare time to the
same work in their plant or in more
formal places of learning. It is hoped
that others of our members will sense
the need and be guided by the direction

oí their conscience. We ali are not
blessed with those special gifts that make
an outstanding instructor but in the emer-
gency many of us may acquire some of

the teaching technique which will help.

Age, too, need be no barrier in making
a needed and worthwhile contribution.

BRITISH COLUMBIA

Engineers in the News

J. P. Hague, has been appointed sénior"

location engineer with the Department
of Highways in Victoria. He had pre-
viously held the position of maintenance
engineer in the Department.

S. K. Thorneycroft, of Crown Zellerbach

(Canada) Limited, was recently trans-

ferred from Ocean Falis to the Com-
pany's central engineering office in Van-
couver as paper mill engineer.

G. D. Trethewey, research chemical en-

gineer with Alaska Pine and Cellulose

Limited, has been transferred from wood-
fibre to the research division in Van-
couver.

E. E. Olson, a 1952 civil graduate of

U.B.C., has returned from Califórnia to

accept an engineering position with the

City of Nelson.

P. S. Herring, city engineer of Kam-
loops, recently accepted a position with
the engineering department, city of Van-
couver. He will be assistant to the en-

gineer in charge of operations.

W. G. Edward, a 1949 mechanical grad-

uate of U.B.C, is now assistant chief

engineer, Lumber Division, Potlatch For-

est Inc., Lewiston, Idaho.

R. A. De Bou, formerly with the Shell

Oil Company has joined the staff of H.

H. Minshall and Associates.

I. R. Corey, of the Consolidated Mining
and Smelting Company at Tulsequah,

B.C. has sent word that he is leaving for

Ireland where he will be with the St.

Patrick's Copper Mines Limited, Avoca,
County Wicklow.
H. M. Matson, is now in Lima, Peru,

as chief construction engineer for the

Utah Construction Company and Morri-

son-Knudsen Joint Venture and engaged
on the Toquepala Development for the

Southern Peru Copper Company.

Municipal Engineers' Convention

The annual convention of the Mun-
icipal Engineers' Division of the Associ-

ation of Professional Engineers of B.C.

took place in Penticton from September
20 to 22.

The program included a pre-conven-

tion annual meeting of the Municipal

Supplier's Association.

The main topics of technical discus-

sion were:

Frost Damage, treated by a panei of

speakers consisting of C. P. Harford,

city engineer, Prince George; R. C. Thur-

ber, materiais engineer, Department of

Highways, Victoria; and D. McMullen,
Meteorological Services, Department of

Transport, Vancouver.
Services of the Provincial Water Rights

Branch, discussed by W. A. Ker, Deputy
Comptroller of Chief Operations Divi-

sion, Water Rights Branch, Victoria.

Foundations and Soil Mechanics, a

paper by R. M. Hardy, Dean of Engi-

neering, University of Alberta, Edmon-
ton.

Traffic Problems, a paper presented

by F. R. Hole, of the City of Van-
couver.

R. P. Walrod, of B.C. Tree Fruits

Ltd., was the guest speaker at the annual

banquet

There is a report in this issue

of the

ATLANTIC PROFESSIONAL ENGINEERS'

BIENNIAL MEETING
This meeting is sponsored by

the E.I.C. Atlantic Provinces branches

and the Associations of Professional Engineers

of New Brunswick, Nova Scotia, Prince Edward Island

and Newfoundland
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News of the Personal Activities

of Members of the Institute.

Prof. E. A. Allcut, m.e.i.c, head of the

department of mechanical engineering

at the University of Toronto retired re-

cently with the title of professor emér-

ito.

Prof. E. A. Allcut, m.e.i.c.

Named to the staff of the university

in 1921 as an associate professor of

mechanical engineering, he has served

in the capacity of professor since 1931.

Originally from England, Prof. Allcut

graduated from the University of Bir-

mingham with an M.Sc. degree in engi-

neering in 1909 and gained eleven years

industrial experience in Great Britain.

Prof. Allcut has been associated with

a number of professional groups in whose

interests he has served widely. He be-

came a member of the Boyal Aeronau-

tical Society in 1939, and was named
president of the Affiliated Engineering

Societies of Ontário in 1946.

He is a Fellow of the American So-

ciety of Mechanical Engineers, a mem-
ber of the A.S.M.E. Power Test Codes

Committee, and a member and past

chairman of the Ontário Section of the

Society. He is a chairman of the Cana-

dian Advisory Committee of the Insti-

tute of Mechanical Engineers.

He has also served the National Re-

search Council on various committees.

In 1955 Professor Allcut became chair-

man of the newly formed Canadian
Standards Association committee, on Air

Pollution Control. He is chairman of

the Air Pollution Board of Toronto, has

served as chairman of the E.I.C. Com-
mittee on Air Pollution Control and as

a member of the committee on Air Pol-

lution Control of the American Society

of Mechanical Engineers. Last year he

was appointed a member of the Indus-

trial Design Council for a two-year

period.

Winner of a number of awards dur-

ing thirty-five years work in the profes-

sion in Canada, Dr. Allcut received the

Duggan Medal and Prize of the E.I.C.

in 1952; the Plumber and Gzowski Med-
als of the Engineering Institute in 1943

and 1947 respectively; and the Herbert

Akroyd Stuart prize of the Institution of

Mechanical Engineers in 1930.

Professor Allcut is the author of the

following books; Materials and Their

Application to Engineering Design; En-
gineering Inspection; An Introduction to

Heat Engines, Principies of Industrial

Management, and many technical arti-

cles and papers.

John C. Hamilton, m.e.i.c, has been

named vice-president, manufacturing, of

Canadian Resins and Chemicals Limited,

Montreal.

Works manager of the company's

plants at Shawinigan Falis and Ste.

Therese, Que., since last October, he was
previously general superintendent of

plants. Mr. Hamilton joined Canadian
Resins in 1943 and, prior to becoming
general superintendent in 1953, was suc-

cessively plant production supervisor

and production superintendent.

Douglas G. Darling, m.e.i.c, has been
appointed president and general man-
ager of the Wayne Forge and Machine
Company Limited, Toronto

A graduate in mechanical engineer-

ing with an M.A.Sc, degree from the

University of Toronto, Mr. Darling was,

until his new appointment, chief engi-

D. C. Darling, m.e.i.c.

neer of the Toronto Brick Company Lim-
ited.

He is a past chairman of the Ontário

Section of the American Society of Mech-
anical Engineers, and a member of the

Association of Professional Engineers of

Ontário.

Dr. George Sinclair, m.e.i.c, associate

professor of electrical engineering at the

University of Toronto has been promot-

ed to the rank of professor.

Dr. Sinclair received his Ph.D. degree

from Ohio State University in 1946, fol-

lowing the degree of M.Sc., in electrical

engineering, obtained at the University

of Alberta, during the thirties.

In 1954 he was named a Fellow of

the Institute of Radio Engineers, fol-

lowing extensive work in that field. Dur-
ing World War II Dr. Sinclair had been
director of the antenna laboratory of

Ohio State University and was conse-

quently awarded a certificate of appre-

ciation by the United States War De-
partment. Later he became president of

Sinclair Radio Laboratories Limited

while carrying on the duties of asso-

ciate professor.

J. A. Stewart, m.e.i.c, has been ap-

pointed general manager and a director

of Creswell Pomeroy Limited. Mr. Stew-

art served seven years with Cresswell

Pomeroy Limited, from 1946 to 1953,

as contracts manager and subsequently

as plant manager. During the last three

years he was manager, sales and engi

neering, with Walter Kidde Company
Limited.

A graduate of Queen's University, Mr.

J. A. Stewart, m.e.i.c.
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• FEKSONALS

Stewart's early affiliations were with

Ford Motor Company of Canada and

the International Nickel Company of

Canada Limited. He also served with

the R.C.E.M.E. overseas during World
War II.

W. A. MacDonald, m.e.i.c, of Sydney,

N.S., has been appointed manager of

the Seaboard Power Corporation Lim-
ited.

Mr. MacDonald began his career in

1929 with the Northern Electric Com-
pany in Montreal, and went later to the

Provincial Highways Department of No-
va Scotia. In 1934 he joined Dominion
Steel and Coal Corporation, Sydney, as

an assistant to the chief electrical engi-

neer, carrying out field and construc-

tion work. He was appointed field engi-

neer in 1942 and was associated with

engineering and construction of the

more recent units added Seaboard's ex-

panding facilities. The company supplies

electrical energy for industrial and do-

mestic purposes in Cape Breton.

Leon R. Marsh, m.e.i.c, formerly sales

manager with Lion Equipment and Sup-

plies Company Limited in Montreal
holds the position of regional export

manager (Canada), for Stork Werks-
poor, the Dutch V.M.F. group of com-
panies, engaged in the manufacture of

heavy industrial and marine equipment.
Mr. Marsh received an M.A. degree

from Cambridge University in 1952.

Jacques Gariepy, m.e.i.c, has recently

been appointed chief engineer, Marine
Industries Limited, heating division, at

Montreal.

Mr. Gariepy graduated as a civil en-

gineer at the Ecole Polytechnique, in

1946. The same year he was awarded
the degree of bachelor of applied Sci-

ence from the University of Montreal.

Formerly a field engineer and assis-

tant superintendent of construction, with
Canadian Celanese, he has also served

as supervisor of the construction of

J. Gariepy, m.e.i.c.
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French trawlers and cargo ships for Ma-
rine Industries Limited. In 1948 he
joined the heating division of the organi-

zation and since that time has taken on
the responsibilities of selling, supervision

and installation. His present promotion
will put Mr. Gariepy in charge of ali

engineering requirements for the heating

division.

Fernand Dugal, m.e.i.c, has been ap-

pointed chief engineer of the shops and
transportation department of the Que-
bec Hydro-Electric Commission.

Educated at McGill University he re-

ceived a degree in mechanical engineer-

ing in 1939. Prior to joining Hydro-
Quebec in 1949 as assistant chief engi-

neer of the department he now heads,

he was associated with Canadian Car
and Foundry. He has served as tech-

nical adviser and field engineer with
Canadian Associated Aircraft, as techni-

cal officer of the Royai Air Force Trans-

port Command at Dorval, Que., and as

consulting engineer and works manager
of Cartier Industries Limited. He has

also worked with Montreal Locomotive
Works and American Locomotive at

Schenectady, N.Y.
M. M. Davis, m.e.i.c, a member of the

staff of the Department of Highways,
Province of Ontário, until recently, has
received the appointment of assistant pro-

fessor of civil engineering at the Uni-

versity of Toronto.

A Queen's University graduate, class

of 1945, Mr. Davis has been with die

Department of Highways since 1947,

apart from a year devoted to further

study. He obtained an M.Sc. degree in

civil engineering from Purdue Univer-

sity in 1949.

P. A. Soicher, m.e.i.c, associated with

Dominion Engineering Company Limit-

ed, Montreal, since 1946, and at the

time of his present appointment serving

as project engineer for propellor turbines

and pumps, has been named sales man-
ager for the hydraulic division of the
firm.

Mr. Soicher received a B.Eng. degree

P. A. Soicher, m.e.i.c.

F. Dugal, m.e.i.c.

from McGill University in 1940 and the

following year was awarded an M.Sc.

degree from the University of Michigan.

H. Lillie, m.e.i.c, of Vancouver, has

joined the
J.

Muirhead Association in.

that city, and will eventually take over

the firm when the founder, J. Muir-

head, consulting engineer, goes into his

announced retirement.

Previously managing director of the

Alliance Engineering Company Limited

in Vancouver, Mr. Lillie has also been
associated with the Ford Motor Company
Limited in Windsor, Ont., as an elec-

trical engineer and with Bepco Canada
Limited, in Montreal. Mr. Lillie carne to

this country from Great Britain as rep-

resentative to the latter concern for Bruce
Peebles and Company Limited of Edin-
burgh.

Mr. Lillie had his education in Scot-

land, graduating from the Royai Tech-
nical College, Glasgow.

James W. Kerr, m.e.i.c, has been-

elected a vice-president of the Cana-
dian Westinghouse Company Limited.

With the firm since the outset of his

career, Mr. Kerr, a graduate of the Uni-

J. W. Kerr, m.e.i.c.
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For more than 70 years Dominion Bridge has been a pioneer

in platework design and fabrication for many diversifled indus-

tries. A recent example is the Inconel-clad sulphate digester shown

above — the first of its type made in Canada — now in operation

at the Duncan Bay, B.C. mill of Crown-Zellerbach.

Constant research, unsurpassed technical resources and long

experience enable us to offer outstanding service in this special-

ized fleld of platework design and fabrication.

Shown at right are three examples of the work of our plate-

work division which serves every important Canadian industry.

For complete information on Dominion Bridge Platework Service write for Catalogue

No. PF-100 to the nearest branch of Dominion Bridge Company Limited. Plants at:

Montreal • Ottawa • Toronto • Winnipeg • Calgary • Vaneoover — Assoe. Company
plants at: Amherst, N.S. • Quebec • Sault Ste. Marie • Edmonton.

Divisions: Platework • Structural • Boiler • Mechanical • Warehouse L

TURBINE SCROLL CASE

ETHYLENE OXIDE STRIPPER

H

TWIN SHELL CONDENSER

1
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versity of Toronto, class of 1937, en-

rolled in the Canadian Westinghouse
graduate engineering course before start-

ing on a career as a sales engineer in

the Toronto district. Later he served

overseas with the R.C.A.F. and at the

close of World War II was discharged

with the rank of squadron leader.

Again active in the company he was
within a short time manager of trans-

former sales, assistant manager, central

station sales, and then manager. In 1949
Mr. Kerr became manager of apparatus

sales and, three years later, manager of

power products division.

He is now in charge of the apparatus
products group which includes the pow-
er products division, the defence appara-
tus division and the district apparatus
division.

S. B. Moro. m.e.i.c, of the Shell Oil

Company of Canada has been transfer-

red from the Montreal refinery to Van-
couver's Shellburn refinery. Now chief

engineer, he moves up from the posi-

tion of assistant chief engineer which he
held at his eastern post.

Mr. Moro has been with the Shell Oil

Company since his graduation from
Queen's University in 1945, progressing

from general engineering duties to the

posts of preventive maintenance engi-

neer, project engineer, plant engineer
and chief inspector, ali at Montreal.

A. Sandilands, m.e.i.c, western regional

manager of Phillips Electrical Company
Limit"d in Winnin-^g, 'vas "rerinitly

named sales manager with the firm's

head office at Brockville, Ont.

A 'Personal' on his appointment ap-
peared in the September issue.

D. E. Haig, m.e.i.c, of Phillips Ehc-
trical Company Limited, formerly sales

engineer for the West, has been named
manager of the western region. He is

responsible for sales in Saskatchewan,
Manitoba and North western Ontário,
with headquarters located in Winnipeg.

Earlier a power sales engineer with the

A. Sandilands, m.e.i.c.

City of Winnipeg hydro-electric system

in Winnipeg, Mr. Haig is an electrical

engineering graduate of the University

of Manitoba, class of 1944.

P. E. Peele, m.e.i.c, of the Canadian
General Electric Company, apparatus de-

partment in Toronto, has been transfer-

red to Peterborough, Oç*: where he
will be concerned with the motor and
generator department of the company.

His entire career spent with the Gen-
eral Electric Company, Mr. Peele gained

his early experience at the P^erborough
plant. Since then he has heid a num-
ber of company positions which include

those of sales engineer in Vancouver and
Calgary which latter position he held for

many years. He was manager of the ap-

paratus division of the firm in Calgary

in 1947 and by 1953 was locomotive

and car equipment sales manager in To-
ronto.

Mr. Peele was chairman of the Cal-

gary Branch of the Inst ;tute in 1945,

secretary-treasurer in 1940 and 1941.

Brig. Murray Dillon, m.e.i.c, presidení

of M. M. Dillon and Company Limited,

consulting engineers of London, Ont.,

and Toronto, has announced the forma-

tion of an organization known as Allied

Consultants of Canada Limited.

The company, with head office in To-

ronto, is comprised of three firms of con-

sulting engineers, Canadian, British and

American. Names of the compinies in-

volved are, M. M. Dillon and Company
Limited of London, Ont., and Toronto;

Sir William Halcrow and Partners of

London, Eng.; and Edwards, Keisey and

Beck, of New York, N.Y.

The president of Allied Consultants,

Brig. Dillon has been a well-known con-

sulting structural engineer in Canada for

many years. Known before World War
II for his work in the design of impor-

tant buildings in London, Ont., he has

since 1946 maintained the present com-

pany.

Brig. Dillon saw extensive service in

both wars, won the Military Cross dur-

ing the first conflict and was active

D. E. Haig, m.e.i.c.

in Canadian military circles in peace-

time.

Vice-presidents of the firm are H. D.

Morgan, London, Eng., and L. T. Beck,

m.e.i.c, of Edwards, Keisey and Beck,

consulting engineers of New York.

Directors are V. A. M. Robertson,

m.e.i.c, of the British firm; G. E. Hum-
phries, m.e.i.c, sénior partner in the

firm of M. M. Dillon and Company Lim-
ited who has been in partnership with

Brig. Dillion since the end ot World

War II; D. E. Edwards, m.e.i.c, of the

New York firm; and L. W. Brocking-

ton, Q. C, of Toronto, Ont.

Appointed secretary-treasurer is K. A.

Crysler, m.e.i.c, director and manager

of the Toronto office of M. M. Dillon

and Company Limited. Mr Crysler be-

came professionally associated with Brig.

Dillon in 1953, after twenty-one years

with the Canada Cement Company.

R. E. Williams, m.e.i.c, is chief engi-

neer for the E. G. M Cape Company,
builders and contractors, at Fort Wil-

liam, Ont, on the mill expansion being

undertaken by Great Lakes Paper Com-
pany at that centre.

Within the last few years Mr. Wil-

liams has been affiliated with several

firms which include the Thompson Con-
struction Company Limited, at Galt, Ont.,

the Canadian Comstock Company Lim-
ited, at Montreal, and the Canadian Pa-

per Company.

R. M. Coons, m.e.i.c, has left the

Lloydminster Development Company,
where he was vice-president in charge

of operations, and is a consultant and
permanent member of the Saskatchewan
Conservation Board.

Mr. Coons has worked as a consultant

for five years under the name Edmunds,
Coons and Akehurst, at Lloydminster,

Sask., and has also been associated with

Excelsior Refineries.

He is a geological engineering grad-

uate of the University of Saskatchewan.

David H. Johnston, m.e.i.c, has been
appointed manager of the engineering

D. H. Johnston, m.e.i.c.
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There s been a

Revolution in Rubber

Is POLYSAR Able
To Improve Your Products?

Our answer is "yes" ! Why ? Because

*there's been a revolution in rubber.

Now . . . with Polysar and the help

of Polymer's research technicians . . .

you can have rubber materiais wbich

give your products a decided edge

in today's increasingly competitive

markets.

Whether rubber now enters into

your products or not , it will be well

worth your while to inquire what

Polysar can do for them. You'11 find

—

as have manufacturers in 40 countries

—that Polysar rubbers have a big

potential for your products.

Polymer Corporation Limited, makers

of Polysar rubbers, has the largest

industrial research and development

division in Canada. We invite you to

make full use of these facilities.

Write to our Sales and Technicai

Service Division, Sarnia, Canada.

POLYSAR Revolutionizes

Automotive Window Sealing

The car window sealing illustrated is made
of Polysar Butyl 301— will not crack— can

even be coloured to harmonize with the car's

interior. Polysar Butyl 301 is used in this

application because it has excellent resis-

tance to oxidation, aging and weathering;

has good extreme temperature and mould-

ing properties; is non-staining; saves

processing time and costs.

Polysar has revolutionized

automotive window sealing

—

it can revolutionize your
products, too.

POLYSAR POLYMER CORPORATION LIMITED
Sarnia • Canada

Dístributors in 28 Countries Around the World
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department of the Electrohome Products

division of the Dominion Electrohome

Industries, Kitchener, Ont.

Formerly associated with the Canadian

General Electric Company Limited elec-

tronics division in Toronto, he became
manager, manufacturing section, of the

firm's electronic equipment department,

in 1954.

Mr. Johnson is an electrical engineer-

ing graduate of Queen's University, class

of 1941.

J. P. Leroux, m.e.i.c, of Montreal is

an engineer with the National Harbours

Board.

Mr. Leroux who has spent seventeen

years in government service, started in

the civil aviation branch of the Depart-

ment of Transport in Montreal in 1940.

Later he saw three years service with the

R.C.E. overseas but returned to the De-
partment to resume his work in the field

of civil aviation.

In 1948 he transferred to the marine

services branch of The Department of

Transport serving as an assistant in the

Montreal district office and as district

engineer at Sorel, Que. and remained in

that work until his present appointment.

Mr. Leroux graduated from the Ecole

Polytechnique in the class of 1939.

W. L. Lindberg, m.e.i.c, of Edmon-
ton was appointed in June, manager for

H. F. Clarke Limited, a heating and
control equipment firm, in that city.

Prior to his recent appointment Mr.
Lindberg was associated witti M. C.

Minton Company Limited and Locker-
bie and Hole Western Limited, also in

Edmonton.
He is a 1949 graduate of the Univer-

sity of Alberta in mining engineering.

P. G. Campbell, m.e.i.c, an Ontário

Hydro-Electric Power Commission em-
ployee for a number of years, formerly

project manager of the Manitou Falis

development of the organization, now
serves the firm as a construction engi-

neer-generation, in Toronto

B. L. Phomin, m.e.i.c, of Toronto is a

resident engineer with the St. Lawrence
Seaway Authority at Montreal.

Mr Phomin was formerly associated

with the Department of Public Works
in Toronto which he joined in 1946 on

discharge from the R.C.E.

He graduated from the University of

Manitoba in 1938 and gained his initial

engineering experience with Dominion
Bridge Company, Winnipeg.

Reside McCallum, m.e.i.c, is with the

Communications equipment division of

the Northern Electric Company, Mont-
real. He is assistant superintendent, of

test facilities.

He has recently returned to the man-
ufacturing engineering department. For

the past three years he was concerned

with production, as assistant super-

intendent, manual and toll equipment.

J. Douglas Campbell, m.e.i.c, has ac-

cepted the appointment of general man-

ager with Guelph Sand and Gravei Lim-

ited, at Guelph, Ont.

Employed with the Steel Company
of Canada Limited in Hamilton from

1942 to 1945 he became manager of

Chemical Lime Limited at Beachville,

Ont., in 1945.

H. W. Willcock, m.e.i.c, is with the

Halifax office of Defence Construction

(1951) Limited

Mr. Willcock was previously associ-

ated with the Central Mortgage and
Housing Corporation in that city as of-

fice engineer.

F. W. Iveson, m.e.i.c, has joined the

staff of the Foundation of Canada En-
gineering Corporation Limited, in Mont-
real.

He was formerly with Giffels and
Vallet, Windsor, Ont.

Elmore G. Gagnon, m.e.i.c, of the Nor-

thern Electric Company Limited, in

Montreal, has been named contract serv-

ices manager for the telephone contract

division.

In 1952 Mr. Gagnon received the ap-

pointment of manager, following that of

chief engineer of the Communications

STEAM
POWER STATIONS

Ontário Hydro's

Richard L Hearn Generating Station

The aggregate capacity of the steam
power stations designed and construc-

ted by Stone & Webster is over 12,000,-

000 kw—more than 8,000,000 kw since

the end of World War II.

Included in these installations is

Ontário Hydro's Richard L. Hearn
Generating Station in Toronto, which
with 400.000 kw installed is the largest

in Canada. Three additional units of

200,000 kw each have been author-

ized for this nlant to bring its total

capacity to 1,000,000 kw.

STONE & WEBSTER
CANADA LIMITED

44 KINGSTREET WEST — TORONTO 1
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FOR BETTER RESULTS

WITH LESS TROUBLE

INSTEAD OF TWO

V/2" or 2" Style 3 Meter matches

performance of complicated compound

with less cost and fuss

_Eor IVi" and 2" water service lines, the Trident Style 3 meter is

simpler, costs less to buy and maintain, is every bit as accurate,

and produces just as much revenue over a wide range of flows

as any compound, including our own. Trident was first to give

you an easy-to-set pressure adjustment. And since modern Style

3 parts fit older meters, there's never any obsolescence.

So why put up with the fuss and expense of fwo measuring

units when one Style 3 will do the job? You'11 find conclusive

evidence in your own records . . . or ask your Neptune man.

Branch Offices:

VANCOUVER
MONTREAL

CALGARY
HALIFAX

WINNIPEG

SAINT JOHN, N.B.
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equipment division which he held for

five years.

P. L. Brisson, m.e.i.c, of Montreal, is

working with tbe firm of Brett and Ou-
elette, consultíng engineers in that city.

Practicing engineering in Canada since

1951 Mr. Brisson came to this country

from France where he had worked since

graduation in civil engineering from the

Ecole Centrale de Paris in 1935. Gain-
ing experience in various fields of engi-

neering, his last position in France was
that of repair depot chief.

In Canada Mr. Brisson has been asso-

ciated with the Standard Construction

Company Limited as a design engineer

and with Canadian Arsenais Limited, ex-

plosives Division, at Valleyfield, Que.

K. H. Wheatley, m.e.i.c, who was at

work with Defence Construction Limit-

ed, Halifax, N.S., earlier this year, has

moved to Oceanside, Calif, where he is

employed with D. F. Dresselhaus, a Con-

sulting engineer, in that city.

Mr. Wheatley is a graduate of the

University of Sydney, Austrália, class of

1952.

Bruce Wm. Hamer, m.e.i.c, is with the

Department of Fisheries, Ottawa, follow-

ing a transfer from the Prince Rupert

office where he held the position of dis-

trict engineer.

Mr. Hamer has at an earlier period

of his career been engaged in engineer-

ing in Ottawa. In 1954 he was with

the City of Ottawa as resident engineer.

A mining engineering graduate from

the Nova Scotia Technical School he

obtained the degree B.Eng. in 1939.

James S. C. Dunn, m.e.i.c, has taken

up employment with the Standard Oil

Company of British Columbia Limited

as technical service engineer in Van-
couver.

He was formerly associated with

Canadian Industries Limited, polythene

division, in Edmonton, as a technical as-

sistant in 1954, and prior to that was
assistant research engineer with the Re-

search Council of Alberta, in Edmonton.

Mr. Dunn received a B.Sc. degree in

chemical engineering in 1948, followed

by an M.Sc. degree in the same field

in 1952.

R. J. B. McNally m.e.i.c, has joined

the staff of Northwest Nitro-Chemicals

Limited, Medicine Hat, Alta, as a plant

engineer.

A 1944 graduate in mechanical engi-

neering from the University of Saskat-

chewan, Mr. McNally was formerly as-

sociated with Polymer Corporation in

Sarnia, Ont., as maintenance methods
engineer, and more recently was assis-

tant works engineer with Sherritt Gor-

don Mines Limited, Fort Saskatchewan,

Alta.

William M. Wood, m.e.i.c, has trans-

ferred his services from the Fraser Con-
struction Company Limited, Winnipeg,

to the Rolmac Construction Company
Limited, in Hamilton.

Mr. Wood is a University of Manitoba
graduate, class of 1939, in civil engi-

neering. Some of his professional experi-

ence has been with Burns and Company
Limited, Kitchener, Ont., as resident en-

gineer in 1950; with Winnipeg Supph
and Fuel Company Limited, Winnipeg,
as a construction superintendent; and
with the Universal Contractors Limited

in that city, as general superintendent.

S. J. Medwadowski, m.e.i.c, has ac-

cepted a position with the firm of John
Sardis and Associates, Consulting engi-

neers, in San Francisco, Calif.

Mr. Medwadowski was previously an

associate in civil engineering on the staff

of the civil engineering department of

the University of Califórnia.

He received an engineering diploma

from the Polish University College, Lon-
don, Eng., in 1950 and was shortly after

employed with the Canadian National

Railways as a structural designer in To-

ronto. In 1952 he was on the staff of

Foundation of Canada Engineering Cor-

READ STANDARD
CORPORATION

Heavy duty
Axial Flow Positive Displacement

Vocuum Pumps (wet or dry service)

Blowers, Gas Boosters

For direct connecting at standard motor speeds.

Lower H.P. requirements Volumes, Pressures and
Vacuum to meet ali your requirements.

For information write

IflURIE KJflrtB
ENGINEERS

637 Croig St. West 30 Grosvenor Street,

Montreal, Que. Toronto, Ont.
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poration of Montreal as a project

engineer.

Bernard G. King, jr.e.i.c, has joined

the staff of Ford Motor Company of

Canada Limited, Windsor, Ont., in their

plant engineering office.

For some time employed with B. Per-

ini and Sons, Canada Limited, in Otta-

wa, and the C. D. Howe Company, Mr.

King was among the civil engineering

graduates of McGill University, class of

1952.

A. M. Clark, m.e.i.c, formerly branch
manager with the Canadian Blower and
Forge Company Limited in Toronto, has

been moved to the firm's Hamilton of-

fice. He again serves as branch manager.

Mr. Clark is a University of Saskat-

chewan graduate in mechanical engi-

neering.

E. H. Allen, m.e.i.c, has left the em-
ploy of Costain John Brown Limited and
is with the London, Eng, firm of Lever-

start Limited, precision engineers. He
holds the position of factory manager
with the company.

Mr. Allen joined the former company
in 1952 and served at that time as dep-

uty resident manager of a refinery àt

Essex, Eng.

R. C. Mordan, m.e.i.c, formerly with
the Inter-provincial Pipe Line Company
central division at Regina, Sask., is super-

intendent of the firm's disric No. 1,

Edmonon, Alta.

Mr. Mordan is a University of Toronto
graduate of 1949.

R. Westwood, jr.e.i.c, graduate of Im-
perial College, London University, is

with the atomic energy division of the

Canadian Westinghouse Company Lim-
ited in Hamilton, Ont.

He was at one time associated with
the C. D. Howe Company Limited in

Montreal and the Austin Motor Com-
pany in Grimsby, Ont.

D. J. P. Coleman, m.e.i.c, formerly of

the Aluminum Company of Canada at

Isle Maligne, Que, has accepted a posi-

tion with Noranda Mines Limited, Nor-
anda, Que.
He is a Queen's University graduate

in mechanical engineering, class of 1947.

G. E. Matthews, jr.e.i.c, is district sery-

ice manager, Moncton district, for the

Canadian Westinghouse Company Lim-
ited, district apparatus division.

In 1953 he was an apparatus service

engineer with the company.
He is a McGill University graduate,

class of 1951 in electrical engineering.

Donald H. Pyne, jr.e.i.c, is with Cana-

dian Wire and Cable Company Limited,

at Smith Falis, Ont.

Last year Mr. Pyne was with Pigott

Construction Company at Toronto.

Mr. Pyne graduated from the Univer-

sity of New Brunswick in 1954, with a
degree in civil engineering, and then

joined the Ontário Hydro-Electric Power
Commission as a júnior engineer.

G. D. Stephen, jr.e.i.c, is forest engi-

neer with the timber division of Cana-
dian Colleries Limited.

A B.A.Sc, graduate in forest engineer-

ing, class of 1951, from the University

of British Columbia, he has had previous

experience with the Pioneer Timber Com-
pany and with the Alaska Pine and
Cellulose Company Limited, also in Brit-

ish Columbia.

John D. Dorey, jr.e.i.c, has moved
from Toronto to Montreal in order to ac-

cept a position with the Sperry Gyro-

scope Company of Canada Limited.

Mr. Dorey has previously been affili-

ated with the Rogers Majestic Electronics

O

O

o
DEHON
io jOoooOoooOooofloooJa
225—PHOSPHATED STEEL .080" x 2.25" x 1.5"

ALUMINUM ALLOY .092" x 2.25" x 1.5"

The fírst complete

ima*
for Canadian Industry

300-PHOSPHATED STEEL .100" x 3.00" x 1.5"

The versotility of Dexion 225 slotted angle has been

still forther enhanced by lhe introduction of Dexion

300, of thicker gauge and grealer width, for your

heavy-duty structures. The DEXION system is the quick-

est, cheapesl, simplesl way of getting equipmenl when
you want il. as you want il. For literature, free sample

and name of your nearest dislribulor wrile to

Dexion (Canada) Limited, P.O. Box 114, Weston, Ont.
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Limited, Toronto, and the Federal Elec-

trical Manufacturing Co. Ltd.

A. E. Toole, jr.e.i.c, has accepted a

position with the National Research

Council in Ottawa.

A mechanical engineering graduate of

Queen's University, class of 1951, he has

formerly been engaged in work with Ca-

nadian Industries Limited at their nylon

intermediate plant at Maitland, Ont.

T. J. Rusk, jr.e.i.c, has accepted a

position with the Public Health Engi-

neering Division of the Department of

National Health and Welfare in St. Cath-

arines, Ont.

W. J. Roy, jr.e.i.c, has become water-

works production engineer with the City

of Calgary.

Mr. Roy has been associated with the

engineering department of the City of

Lethbridge and was Town engineer at

Fort MacLeod, Alta.

K. E. Kummant, jr.e.i.c, holds the po-

sition of superintendent of electrical

maintenance with the Mannesman Tube
Company Limited, Sault Ste. Marie, Ont.

Until early this year employed with

K. E. Kummant, jr.e.i.c.

the Canadian General Electric Company
in Peterborough, systems application en-

gineering section, he is originally from
Vienna, where he received a diploma in

electrical engineering in 1950.

G. W. Morgan, jr.e.i.c, has been ap-

pointed chief engineer of Coast Steel

Fabricators Limited, Vancouver.

A graduate in civil engineering, Mr.

Morgan received his degree from the

University of British Columbia and for

G. W. Morgan, jr.e.i.c.

the past six years has been associated

with the structural steel industry, most
recently as chief design engineer of Stan-

dard Iron and Steel Works Limited, To-
ronto.

W. A. Grobicki, jr.e.i.c, has joined the

staff of Messrs. Ewbank and Partners

(Canada) Ltd., engineering consultants

in Toronto.

Mr. Grobicki has for the past four

years been associated with the Northern

CINCH
ANCHORS

STRONGER THAN THE BOLT
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The completely relioblc expansion Anchor

Monufactured in Canada solely by

CANADIAN CINCH ANCHORING SYSTEMS
LIMITED
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ioned in oil—bali bearings insure long life—even
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TURBINE INSTALLATION
AT B.C. POWER COMMISSIOIMS

GEÓRGIA STATION . .

.

When the new Geórgia Generating Station of the
British Columbia Power Commission goes into

operation in 1957, it will be the largest Gas
Turbine station in the world.
Designed as a standby source to carry peak

loads and to augment the output of hydro stations

during low river flow, the four General Electric

Gas Turbines can be brought into operation a

year sooner than a coal-fired steam plant and
much quicker than a new hydro development.
G-E Gas Turbines are economical to install . .

.

require only simple foundations and structures

and incorporate the minimum of accessory
equipment. Added to which they are easy and
quick to start . . . can pick up the load rapidly in

an emergency.
These Gas Turbines burn low-grade Bunker

"C" oil, but can be readily adapted to use natural

gas. They represent the most economical and
one of the most modern methods of peak load
power generation.

To take advantage of the capacity of these gas
turbines at low ambient temperatures, each of

these units will have hydrogen-cooled generators
rated 2 5,600 KVA, giving a total station capacity

of 102,400 KVA.
Sandwell & Co. were the consulting engineers.

When planning future expansion ofyour power
generating facilities, it will pay you to investigate

General Elecric Gas Turbines. For more infor-

mation simply contact your nearest C-G-E Sales

Office or write to: Apparatus Department,
Canadian General Electric Company Limited,

107 Park St. North, Peterborough, Ont.

The compactness of the simple-cycle,

single-shaft gas turbine is illustrared in

this cutaway view.

GENERAL ELECTRIC

TURBINES
íepartment

AAD-86201

ELECTRIC COMPANY LIMITED
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Electric Company Limited, in the com-
munication equipinent division in Mont-
real.

Mr. Grobicki studied at the Polish Uni-

versity College in London and obtained

a diploma in engineering in 1951.

Ronald J. Rushka, jr.e.i.c, is working
with the industrial products division of

the Canadian Westinghouse Company
Limited at Hamilton, Ont.

Formerly with the Canadian Com-
stock Company at St. Catharines, Ont.,

he is a 1949 graduate of the University

of Saskatchewan.

A. T. Nikiforuk, jr.e.i.c, is with De-
fence Construction ( 1951 ) Limited, at

Vaneouver. He has previously served the

company at Edmonton.
Earlier in his career he was an elec-

trical inspector with the Department of
Industries and Labour, Province of Al-

berta, at Edmonton.
Mr. Nikiforuk graduated from the Uni-

versity of Alberta with a B.Sc. degree
in electrical engineering, in the class of

1951.

O. J. Gratton, jr.e.i.c, recently of the
City of Montreal engineering depart-
ment has accepted the position of build-

ing and grounds superintendent at the

University of Montreal.

Mr. Gratton joined the Franki Com-
pressed Pile Company of Canada at

Montreal shortly after receiving a B.A.Sc,

degree from the Ecole Polytechnique in

1949 and in 1952 was with Cimenta-
ciones Franki de México. More recently

he has been associated with
J.

D. Camp-
bell and Company, in Montreal.

Robert McWhinnie, jr.e.i.c, lately of

Canadian Bridge Company Limited,

Walkerville, Ont., has joined Smith,

Hinchman and Grylls, Inc., at Windsor,
Ont.

He is a graduate of the University

of Toronto in civil engineering, class of

1953.

A. H. Ruddell, jr.e.i.c, is with the

Dupont Company of Canada engineer--

ing department at Montreal following a

period of employment in the United
States. Mr. Ruddell was a design engi-

neer with the Industrial Rayon Corpor-
ation at Cleveland, Ohio, and prior to

that was in 1953 associated with the Am-
erican Ship Buildng Company, also at

Cleveland.

He is a Queen's University graduate

in mechanical engineering, class of 1952.

James G. Boone, jr.e.i.c, is at Grand

Falis, Newfoundland, as design engineer

with the Anglo-Newfoundland Develop-
ment Company Limited.

After graduation from the Nova Sco-

tia Technical College in 1953, with a

B.Eng. degree, Mr. Boone accepted a po-

sition with Lever Brothers Limited, To-
ronto.

Maurice Paquet, jr.e.i.c, formerly of the

firm of Leblanc, Montpetit and Dorval
at Quebec, Que., has gone into private

practice as a consulting engineer in that

city.

Mr. Paquet has had professional ex-

perience with Canadian Fairbanks-Morse
Company Limited and the firm of Tasse,

Sarault and Associates at Quebec, since

graduation from Lavai University in

1950. He studied electrical engineering.

E. L. Littlejohn, jr.e.i.c, has been ap-

pointed sales manager for thermoplastic

products, of the Bakelite Company div-

ision of the Union Carbide Canada Lim-
ited, at Montreal.

Mr. Litdejohn joined the Bakelite Com-
pany after graduating from the Univer-

sity of Toronto in chemical engineering

in 1949. He spent some years in the

production department before transfer-

ring to the sales department in 1954.

He is the treasurer of the Quebec sec-

tion of the Society of Plastics Engineers.

BOWSEfe
Engineers and manufacturers to general indus-

try of Liquid Control Systems for 70 years.
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L. G. Boucher, jr.E.i.c, a Lavai Uni-

versity graduate of 1949 in electrical en-

gineering holds the positíon of branch

manager for Reliance Electric and En-
gineering (Canada) Limited at Trois Ri-

vières, Que. With the firm for some time,

he was a sales engineer with the com-
pany in Montreal in 1951.

Ralph G. Smylie, jr.e.i.c, was recently

named production manager of Dominion
Bridge Company Limited's Pacific divi-

sion at Vancouver.

Mr. Smylie was bom in Vancouver,
where he received his early education.

After service with the R.C.A.F. in World
War II, he graduated from the Univer-

sity of British Columbia in mechanical

engineering.

He joined the company in 1950, since

then he has held positions in the draw-
ing office and as chief inspector. For a

brief period in 1954 he was superinten-

dent of the firm's pipe-coating plant in

Regina during the completion of the ma-
jor portion of the Buffalo Pound pipeline

project.

Keith Ebbern, jr.e.i.c, has been ap-

pointed contract engineer with Dominion
Bridge Company Limited for the Winni-
peg area, Manitoba and Saskatchewan.

Mr. Ebbern was born in Manitoba,

graduated from the University of Mani-

toba in civil engineering in 1948 and
later obtained his master's degree at the

University of Toronto.

He has been associated with Dominion
Bridge Company since 1948, chiefly in

the drawing and design offices before

entering sales work some years ago.

W. R. MacLean, jr.e.i.c, is with the

Department of Highways, Province of

British Columbia, at Merritt, B.C.

A 1952 graduate of the Nova Scotia

Technical College, Mr. MacLean has
spent some time in western Canada be-
ing previously associated with the Trans-
Canada Highway and the Department
of Public Works in that province.

L. M. Bluteau, jr.e.i.c, associated with

the Canadian Pacific Railway Company
since 1941 has accepted a position with
the Du Pont Company of Canada Limit-

ed as a steam plant design engineer in

Montreal.

Worldng with the railway on a per-

manent basis for the last six years, he
resigned as assistant engineer of tests.

Mr. Bluteau is a McGill University

graduate, class of 1950.

Douglas W. Hawes, jr.e.i.c, has joined

Ewbank and Partners (Canada) Limit-

ed, engineering consultants, in Toronto.

He was formerly associated with the Ca-

nadian General Electric Company and
the National Steel Car Corporation Lim-
ited.

Mr. Hawes is a 1950 graduate of Mc-
Gill University in electrical engineering.

Paul Henri Fillion, jr.e.i.c, has been
appointed executive in charge of Janin

and Company Limited, general contrac-

tors, for the Quebec district.

A graduate of Lavai University in civ-

il engineering, Mr. Fillion recently ob-

tained his master of science degree at

Lavai University. Prior to this he attend-

ed a post-graduate course in Paris at the

Ecole Nationale des Ponts et Chausees.

He was also engaged in civil engineering

projects in France for a period of six

months.

C. Bachovzeff, jr.e.i.c, is design engi-

neer with the Ford Motor Company of

Canada mechanical section, plant engi-

neering staff, at Windsor, Ont.

An Athlone Fellowship winner, Mr.

Bachovzeff studied at the Manchester
College of Technology, following his

graduation from McGill University in

1951 in mechanical engineering.

Shortly after this he began a period

of employment with the Aluminum
Company of Canada at Arvida, Que.

Jean Ghanime, jr.e.i.c, has been trans-

ferred from Quebec City to Montreal

with Canadian General Electric Com-

Pointing the way to high-level filtration

Filtration in depth by the use of felt fabric elements, cleanable

elements where necessary, long life and foolproof operation

—

these are some of the reasons why VOKES filters have been so

successful in combating the menace of harmful abrasive particles in

fuel, lubricating oil and air.

PIONEERS OF SCIENTIFIC FILTRATION

VOKES (CANADA) LTD. 3801 DUNDAS STREET WEST, TORONTO. Te/. ROGER 2-7569. A Subsidiary of the World Wide VOKES Organisoiion
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Another engineer realizes there is no
substitute for know-how. So—like many
others these days—he plays safe and calls

in Eastern Steel. Whenever a blueprint

indicates a piece of equipment that needs

to be custom-fabricated in sheet metal or

steel plate, it is only natural to insist on

complete assurance that any sub-contractor

selected is fully equipped to do a satis-

factory job. Accuracy is vital, of course, but

you also require delivery on the appointed

date—and a competitive price. Eastern Steel

can satisfy you on ali three counts.

We have recently completed orders for

such diversified products as transformer

casings, steel breechings, and smoke stacks,

tote boxes, underground storage tanks, bins

and hoppers, and oil loading racks.

5510

CUSTOM PRODUCTS DIVISION

EASTERN STEELPRODUCTS LIMITED
PRESTON TORONTO MONTREAL
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• PERSONALS

pany. Formerly at work in the capacity

of meter engineer his new appointment
will be that of sales engineer.

Mr. Ghanime joined the organization

shortly after graduating from the Ecole

Polytechnique in 1952.

Charles P. Bennett, jr.e.i.c, has moved
from Winnipeg to Edmonton where he

is associated with Texaco Exploration.

Formerly with Úie Winnipeg and Cen-

tral Gas Company in Winnipeg he was
a 1950 graduate of the University of

Manitoba.

N. Moysa, jr.e.i.c, has resigned from

the Shell Oil Company of Canada Lim-
ited preventive maintenance department

and is now employed with the Sidney

Roofing and Paper Company Limited in

Victoria, B.C.

A University of British Columbia grad-

uate, class of 1953, he has worked in

eastern Canada with the Hydro Elec-

tric Power Commission of Ontário on
the Sir Adam Beck No. 2 generating

station at Niagara Falis, Ont. in 1954.

John J. Killin, jr.e.i.c, is now associated

with the firm of Porritts and Spencer

(Canada) Limited, in Hamilton, Ont.

A University of New Brunswick grad-

uate in civil engineering, class of 1950,

he was formerly employed by the Great

Lakes Paper Company Limited, at Fort

William, Ont.

Mr. Killin was secretary-treasurer for

the Lakehead Branch of the Institute in

1955.

A. H. Austin, jr.e.i.c, a 1953 grad-

uate of the University of Toronto has

left the staff of the Ontário Hydro Elec-

tric Commission as design engineer in

Toronto and taken up work in Guelph,

Ont., with the Armco Drainage and Met-

al Products.

At the beginning of his graduate ca-

reer, Mr. Austin was known in British

Columbia as a field engineer with Stone

and Webster Canada Limited at Trail,

B.C.

S. A. Luciani, jr.e.i.c, holds the posi-

tion of assistant superintendent with the

Quebec Iron and Titanium Corporation

at Havre St. Pierre, Que.

Mr. Luciani was formerly maintenance
supervisor with Shawinigan Chemicals

Limited, carbide division.

He graduated from the University of

Detroit, class of 1951.

R. E. Chamberlain, jr.e.i.c, is with the

Bailey Meter Company Limited in Mont-

real as production engineer.

A B.Eng. graduate in civil engineering

Mr. Chamberlain received his degree at

McGill University in 1951 and later was
awarded a Ph.D. degree from the Uni-

versity of Birmingham. Since then he

has been associated with the structural

design department of the Dominion
Bridge Company Limited, Lachine, Que.

J. Looyestein, jr.e.i.c, civil engineer-

ing graduate of Delft University, class of

1952 is a designer for reinforced con-

crete structures with H. G. Acres, Niag-

ara Falis, Ont.

He joined the firm of consulting en-

gineers in May, after an association as

resident engineer with Underwood, Mc-
Lellan and Associates Limited of Saska-

toon, Sask., in 1955.

Emiro Noussan, jr.e.i.c, of the Poly-

technical Institute of Torino, Italy, who
was at the beginning of this year associ-

ated with Wilhe St. Laurent, consulting

engineer in Montreal, has accepted a po-

sition with E. G. M. Cape and Com-
pany, Spanish American Mine, Spragge,

Ont.

Selwyn Fox, jr.e.i.c, who this year

gained a master of science degree in

timber engineering at the University of

Toronto is with the Canadian Institue of

Timber Construction, Ottawa.

Mr. Fox was awarded a Fellowship

to carry out his recent studies in Toron-

to by the Canadian Lumberman's Asso-

ciation. In 1952 he was among the grad-

uates of the University of British Colum-
bia in forest engineering.

Lloyd E. Davies, jr.e.i.c, a University

of Saskatchewan graduate, class of 1954,

If youYe careful about details . . . specify

BRULE INCINERATORS
FASTER . 500 LBS. WASTE REDUCED TO 1 LB. ASH IN ONE HOUR!

COMPLETE DISPOSAL . . . three chambers assure

constant efficiency . . . the firing chamber . . . the combustion

chamber in which complete combustion and fly ash separa-

tion occurs . . . the upper chamber which provides absolutely

final combustion.

SAFER, EASIER . . . BRICKWORK is completely suspended,

doubling the life of walls. CHARGING DOORS makes feed-

ing safer. STEP AND FLAT GRATES guarantee peak tem-

peratures, eliminate stoking. SECONDARY AIR INTAKES

ensure complete combustion.

USE THE COUPON FOR FURTHER DE-
TAILS OF RELIABLE PERFORMANCE

J. H. LOCK & SONS LIMITED
150 PERTH AVENUE, TORONTO, ONTÁRIO

ECONOMICAL The Brule Packaged Portable Industrial

installation operates on as low as an 18 ft. refactory stack.

Are shipped in a package unit with stack separate. Per-

form without emitting smoke, fly ash or odors, prevent

property contamination.

J. H. LOCK & SONS LTD., 150 Perth Ave., Toronto,

Ont.
• Please send Bulletin 528

Nome of nearest sales office

COMPANY.

YOUR NAME

ADDRESS

CITY PROVINCE

.
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To simplif

y

design changes

Kodagraph
Reproduction Materials

"The big NEW PLUS in engineering drawing reproduction"

How many of your customers realize there is a

photographic intermediate material from which
detail can be erased with an ordinary moistened

pencil eraser?

Every draftsman will welcome this short cut

made possible by intermediates on Kodagraph
Autopositive Paper Translucent. New design de-

tails can be added immediately with pencil or

ink—an hour or more saved in revising a large

drawing.

Be sure to remind your customers about this

advantage of Autopositive Paper Translucent.

And while you're at it, give them a run-down on
ali the other jobs you can do with Kodagraph
Reproduction Materials.

CANADIAN KODAK CO., LIMITED, Toronto 9, Ontário

Please send me more information on Kodagraph

Reproduction Materials.

* Kodagraph Autopositive Paper
Extra Thin for high-quality photo-

graphic intermediates at lowest

cost.

* Kodagraph Autopositive Film for

very fast printing intermediates

of highest quality.

* Kodagraph Autopositive Paper
Translucent for faster printing,

more durable easier-to-revise in-

termediates.

• Kodagraph Contact Paper Trans-

lucent for fast-printing durable,

very high-quality intermediates.

• Kodagraph Repro-Negative Paper

for black-line intermediates from

negative-type originais.

NAME

POSITION

COMPANY

STREET

CITY

PROVINCE Kodak
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formerly with the Department of High-

ways government of Saskatchewan, has

accepted a position with Haddin, Davis,

and Brown Limited, in Calgary.

D. Keith Marshall, jr.e.i.c, formerly of

the Foundation Company of Canada Lim-

ited, Chalk River, Ont, has transferred

his services to the firm of H. G. Acres

and Company Limited, consulting engi-

neers of Niagara Falis.

Mr. Marshall is a 1952 graduate of

the University of New Brunswick.

F. Panchuk, jr.e.i.c, has joined the

B. F. Goodrich Canada Limited in Kit-

chener, Ont., as development engineer.

He was awarded the degree Master

of Business Administration from the Uni-

versity of Western Ontário in May of

this year.

I. C. Smith, jr.e.i.c, is on the staff of

the Nova Scotia Light and Power Com-
pany Limited.

He is a 1954 graduate of the Nova
Scotia Technical College, with a B.Eng.

degree in electrical engineering.

J. Paul Chamberland, jr.e.i.c, has been

an operation engineer with the Beau-

harnois division of the Shawinigan Wa-
ter and Power Company in Valleyfield,

Que., since February this year.

An Ecole Polytechnique graduate of

1952 in mechanical engineering, Mr.
Chamberland was an industrial repre-

sentative with the company at Montreal
in 1953.

L. B. Gendreau, jr.e.i.c, has accepted

a position with Canadian Allis-Chalmers

Limited at Montreal.

Mr. Gendreau was formerly located

at Ottawa with the Department of Na-
tional Defence, naval technical services,

as a mechanical engineer. Prior to that

he was with Sorel Industries Limited,

Sorel, Que.

R. P. Proctor, jr.e.i.c, is employed with

the Nova Scotia Light and Power Com-
pany at Halifax, N.S.

Mr. Proctor's previous engineering af-

filiations include Canadian Celanese
Limited at Drummondville, Que., and
the Dow Chemical Company of Canada.
He is a 1947 graduate of the Nova

Scotia Technical College.

J. Ross Raymond, jr.e.i.c, has accepted

a position with Municipal Planning Con-
sultants in Toronto.

A 1953 civil engineering graduate of

the University of Toronto, Mr. Raymond
was previously a planning engineer in

the department of development of the
Municipality of the Township of Toronto

and prior to that worked with the De-
partment of Development in Cooksville,

Ont.

John S. Pringle, jr.e.i.c, formerly of

the Canadian International Paper Com-
pany, Three Rivers and Temiskaming,
Que., has transferred his services to firm

of Hygrade Containers Limited, Montreal.

He is a B.Eng. graduate in mechani-

cal engineering from McGill University,

class of 1953.

R. Youngberg, s.e.i.c, a 1955 graduate

of the University of Manitoba who this

year obtained an M.Sc. degree in civil

engineering from that University has

joined the staff of the Aluminum Com-
pany of Canada at Vancouver. His work
is that of engineering-town planner.

A. D. Nordstrum, s.e.i.c, a University

of Saskatchewan graduate, class of 1955,

holds the position of field engineer with

Ford, Bacon and Davis Construction Cor-

poration at Medicine Hat, Alta.

Last year he was employed with Cana-

dian Industries Limited at Edmonton.

E. A. Daoust, s.e.i.c, a 1956 graduate

from McGill University who was award-

ed a B.Eng. degree in civil engineering

has found employment with the firm of

Delisle and Laquerre, at Chicoutimi,

Que.

pacpipe

WOOD TANKS FOR
CHEMICAL PROCESS

INDUSTRIES
Pacpipe B.C. Fir Wood Tanks are unexcelled for their

long life, resistance to acids, ease of erection and

portability. Look to Pacpipe Tanks for:

• Food Processing • Cheese Making
• Vi negar Generator & Storage

• Tonning
• Plating

• Soap Making
• Galvanizing

Write for our illustrated catalogue No. 54 for complete

information on Pacpipe Wood Pipe & Tanks.

Pictured above is a battery of Pacpipe
McLarens Ltd., Vancouver, B.C., for

storing pickles.

Brine Tanks at

processing and
Serving Canada from Coast to Coast for over 50 yeors.

pacpipe
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1551 GRANVILLE STREE1
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News of Other Societies

Canadian Industrial Management Association

The fourth annual conference of the

Canadian Industrial Management Asso-

ciation will be held at the Royai Con-
naught Hotel in Hamilton, Ontário, Oc-
tober 30 and 31, 1956.

The conference is presented, in line

with the association's primary aims and
policies, "to develop in industry, a wider

adoption of scientific organization and
managerial niethods, as an aid to finding

ways to compete against rising produc-
tion costs, intensive domestic and low-

cost foreign competition."

The program promises a comprehen-
sive disctission by eminently qualified

speakers from the United States and Can-
ada, on such pertinent and timely sub-

jects as: production scheduling, ooera-

tions research, problems of decentraliza-

tion, linear programming, profit sharing,

plant layout, inventory control, new de-

velopments in time study, job evaluation

and merit rating, promotion of execu-

The Canadian Construction Association

( Constniction House, Ottawa) is offer-

ing a fellowship of $2,000 for ix>st-"rad-

uate study in construction. The fellow-

ship will supplement C.C.A. awards to

sénior undergraduate engineering stu-

dents at Canadian universities.

The association wishes also to encour-
age the establishment of such courses in

Canada. President A. Turner Bone has
said, "The commencement of a post-

graduate course in highway engineering
in 1957 at the University of Alberta
will be additionally welcome as a step
in this direction. At the present time,

however, specialized courses in building
construction or construction engineering

The International Union of Crystal-
lography has accepted the invitation of
the National Research Council of Can-
ada to hold its fourth assembly and
congress in Canada from July 10 to 17,

1957, followed by two symposia on the
subjects "Physical Techniques of Crystal-

lographic Interest" and "Electron Dif-
fraction" on the 18th and 19th

Through the cooperation of McGill
University and the University of Mont-
real, the meetings are being held in the
city of Montreal.

tives, employee motivation, evaluation of

automation, employee selection and test-

ing, preparation and use of statistical

presentations.

At a luncheon on October 30, G. L.

Wilcox, president of Canadian Westing-

house Co. Ltd., will speak on "New
Approaches to Modern Management".
The Hon. Dana Porter, O.C, M.A., Pro-

vincial Treasurer for Ontário, will pres-

ent a talk at a dinner the same day on

"Management's Responsibility to the

Province and the Nation". The subjeet

"Management and Its Responsibility to

Society" will be taken up by Rt. Rev.

W. A. Bagnall, Bishop of Niagara, at

a luncheon on October 31.

More information about this national

conference can be obtained from W. E.

Jolliffe, exeeutive secretary of C.I.M.A.,

Suite 303, 33 Front St. W., Toronto 1,

Ont.

are not available at any of our univer-

sities."

Applications may be made by engi-

neering graduates of a recognized imiw>r-

sity who are Canadian citizens and who
have had at least three years' employ-
ment in some phase of constniction ooer-

ations since graduation. Fellowshin win-

ners may attend the university of their

choice, nrovided that it meets with the

approval of the C.C.A. selection board.

Application forms are availible from
the Association, Construction House, 151

0'Connor Street, Ottawa 4, Ont. Apnli-

cations may be made no later than De-
cember 31, 1956.

The Canadian National Committee on
Crystallography is preparing to provide

details of the technical program, and ac-

commodation. Secretary of the Canadian
Committee is Dr. W. H. Barnes, Division

of Physics, National Research Council,

Ottawa 2, Ontário. ( Communications
should be marked "Personal").

Canadians attending the Road Show
in Chicago next January will enjoy spe-

cial privileges provided by the Interna-

tional Road Federation, it has been an-

nounced by C. W. Gilchrist, managing
director of the Canadian Good Roads
Association (270 Maclaren Street, Ot-

tawa )

.

The IRF, with which CGRA is af-

filiated, will maintain an International

Centre for guests from outside the United

States, from January 28 to February

2, 1957. IRF has arranged an excellent

program of discussions on highway design

and construction methods, equipment,

soils problems and research develop-

ments.

To take advantage of the services pro-

vided by the International Centre, re-

servations must be made through the

Canadian Good Roads Association (270
Maclaren Street, Ottawa, Ont. )

.

The Canadian Construction Associa-

tion have announced the sixth annual

award for theses on construction subjects.

Brian Akins, S.E.I.C., a 1956 graduate

of the University of Manitoba has re-

ceived the top prize in this competition

for which there were entries from sénior

engineering students at eight Canadian

universities. The subj°"t of fus th=sis

was "Techniques of Winter Construc-

tion".

Delegates of 34 member countries are

expected to attend the th;rd congress of

the International Commission on Irriga-

tion and Drainage, at S-n Fra^sco, Cal,

April 29 to May 4, 1957. This is the

first such congress to be held in the

United States, former ones having taken

in índia in 1951 and in Algéria in 1954.

Information c^n be obtained from the

United States National Committee, P.O.

Box 7826, Denver 15, Col.

The 64th annual meeting of the So-

ciety of Naval Architects and Marine

Engineers will be held in New York

City at the Waldorf Astoria Hotel on

November 14 to 17, 1956.

Further information can be supplied

by Harold M Wick, chairman of tiie

Public Relations Committee of SNAME,
c/o American Bureau of Shipping, 45

Broad Street, New York 4, N.Y.

The Canadian Chamber of Commerce

Fellowship Offered

Calendar
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• NEWS OF OTHER
SOCIETIES

animal meeting is scheduled for October

15-18, 1956, at Quebec City, Que.

10-16, 1957, E. J. C. Nuclear Engineer-
ing and Science Congress, Convention
Hall, Philadelphia. For the Nuclear Con-
gress, final date for submitting papers is

November 1, 1956.

bury; vice-president,
J.

C. 0'Neill, To-
ronto; secretary-treasurer, Wm. Gerrie,

Swastika; publicity, J. E. Burgener, To-
ronto; membership, Dr. Kerr Lawson,
Sudbury.

The American Society of Mechanical
Engineers ( 29 West 39th St, New York

)

lists the following meetings: October 24

25, 1956, ASME-AIME Joint Fuels Con-
ference, Sheraton Park Hotel, Washing-
ton, D.C., November 25-30, 1956, the

ASME annual meeting, at the Hotel

Statler, and the National Power Show at

the Coliseum, New York City; March

The Association of Canadian Testing

Laboratories held its fourth annual meet-
ing in Toronto in August. Members rep-

resented testing laboratories in every

province, discussed ethics and standards

guaranteed by membership in the organ-

ization.

New officers elected at the meeting
are: president, J. H. White, Hailey-

A new association for the growing
field of cost engineering as organized

in June for the United States and Can-
ada under the name of American Associ-

ation of Cost Engineers.

The Community Planning Association

of Canada (77 Maclaren St., Ottawa 4)

plans for the annual National Planning

Conference in Ottawa, sessions on Urban
Development, The Objectives of Re-

dcvelopment in Canadian Cities, City

Renewal in Action, and Methods of

Strengthening Town and Regional Plan-

ning. There will also be a review of

redevelopment in our cities.

The National Planning Conference will

be at the Chateau Laurier Hotel, Ottawa,

from October 28 to 31, 1956.

The fourteenth annual conference on

electric furnace steel at the Morrison

Hotel, Chicago, December 5-7, 1956,

will commemorate the fiftieth anniversary

of the electric are process in steelmak-

ing-

This meeting will be arranged bv the

American Institute of Mining and Metal-

lurgical Engineers ( 29 West 39th Street.

New York 18, N.Y.).

The first European Congress on Cor-

rosion will be held in Paris, France, 22

Nov. to 3 Dec.

The British Nuclear Energy Confer-

ence will hold a symposium on the

Calder Works nuclear power plant at

the Institution of Civil Engineers in Lon-

don. Endand, 22 and 23 Nov.

The 36th annual meeting of the

American Petroleum Institute will be

held in Chicago, 111., 12-15 Nov.

C.I.M.M. Western Meeting

The Canadian Institute of Mining and

Metallurgy (906 Drummond Building,

Montreal, Que) announce their annual

western meeting at Vancouver, for No-

vember 5-7, 1956.

The theme of the meeting will be a

salute to Western Canada's expanding

mineral industry. Ali six of C.I.M.M.'s

technical divisions are contributing to

the technical program, for which eight

sessions have been arranged. Subjects of

these sessions are: industrial minerais,

physical metallurgy, petroleum and na-

tural gas, metal mining, extractive metal-

lurgy. coal mining.

MAINSFAILURE

WORRIES FOR ME t

diesel generating sets
OUTPUTS FROM 40 to l288kVA

Well-proved for dependability and running economy

RUSTON & HORNSBY LTD • LINCOLN * ENGLANO
ASSOCIATED W/TH DAVEY. PAXMAN & CO LTD COLCHESTER.

CANADIAN DISTRIBUTORS

MONTREAL & TORONTO : Laurie & Lamb

WINNIPEG • REGINA: Mumford, Medland Ltd.

LUNENBURG, N.S. : Atlantic Bridge Co., Ltd.

EDMONTON S CALGARY: Eléctrica! Industries Ltd.

ST. JOHN'S, NEWFOUNDLAND: Steers Ltd.

VANCOUVER: Walkem Machinery & Equipment Ltd.

Canadian Office & Spares Depot, 2, Paxman Road, Islington, Toronto 18, Ontário.
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"Good" is the measure of performance. A good casting

measures up—in performance— to ali the requirements of

its buyer and its end user.

If, during its life, it must withstand repeated thermal

shocks, then it must be heat resistant; if it is going to be

subjected to constant friction, then it must be wear

resistant; if it comes into contact with salts or acids, then

it must be corrosion resistant.

"Very true," you say, "and also very obvious. It is one

thing to make fine castings to fit the job but can you make

the price fit the castings? That's a requirement, too."

We can. That's where our Special Products Plant comes

in. It is run by experienced men, controlled by a first class

laboratory and equipped with modern foundry equipment

—it's an operation thafs geared to meet quality and

price requirements.

Our electric furnace, for example, allows flexibility,

versatility and far greater uniformity of composition in

the production of ali types of iron.

The result: the best possible assurance against being let

down half way through the machining operation. Your
shop investment is thus protected.

So when you need "good" alloy castings, delivered

clean and on time, order them from:

Canada Iron
f o un âri e e, li irxrx i t © d
FOUNDRY & MACHINE DIVISION

HEAD OFFICE: 921 Sun Liíe Bldg., Montreal TORONTO OFFICE: 171 Eastern Ave., Toronto

Literature

is available on the

following engineering

irons and alloy irons

produced by our

Special Products

Plant:

Ifyou would like valuable

information on any or ali

of these irons, tick them

off and mail this coupon.

NODULOY NI-RESIST

NI-HARD DOMITE

NODULOY NI-RESIST

Your Nome

Address
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• CANADIAN DEVELOPMENTS (Continued from Page 1383)

Two More Aluminium Projects for Quebec

Canadian British Aluminium Co.

Ltd. awarded a $15 million contract

in mid July to Anglin Norcross Ltd.

and Atlas Construction Co. Ltd., for

construction of its new aluminum
smelter at Baie Comeau, Que. The
contract ealls for construction to pro-

ceed in two stages. The first, to be
completed in the fali of 1957, will

be for production of 80,000 tons an-

nually for 1958. The second stage is

to extend the project for ultimate

production of 160,000 tons, but as yet

no firm commitment has been made
to go ahead with the latter program.

Power will be supplied from the Ou-
tarde and Manicouagan Rivers.

British Aluminium Ltd. entered

the aluminum picture in Canada last

fali in partnership with Quebec
North Shore Paper Co., a subsidiary

of Ontário Paper Company. Canadian
British Aluminium is a subsidiary of

British Aluminium Co. Ltd. of Lon-
don, England. Total cost of the proj-

ect is estimated to reach $130 mil-

lion.

Announcement of this project fol-

lows the award a short time earlier

of a $135 million contract by Alu-
minum Co. of Canada to a joint ven-

ture group including Perini, MacNa-
mara and Quemont Construction Com-
panies, for construction of a hydro-

electric power development on the

upper Peribonka River at Chute des

Passes. First power will be available

in about three years.

A few miles below the existing stor- •

age dam at Passe Dangereuse, an
intake tunnel 6 miles long will be
built to a point downstream where a

gross head of 636 feet can be devel-

oped. Here an underground generat-

ing station will be installed. The
project will add 700,000 firm horse-

power to the Saguenav system as a

whole and will reduce chances of

recurring power shortages.

This power project is part of a

$250 million expansion program in

Northern Quebec announced earlier

this year by Aluminium Ltd. In-

cluded therewith will be 120 tons

of new aluminum smelting capacity

at Isle Maligne in the Saguenay

Valley.

This Quebec expansion, together

with the British Aluminium Ltd. proj-

ect at Baie Comeau, added to Arvida

production and ultimate output from

Alcan's Kitimat project in British Co-

lumbia, will bring Canada's total alu-

minum production to well over a mil-

lion tons by 1955 and close to 1*4

million tons with British Aluminium's

second stage.

Announcement of these two proj-

ects for Baie Comeau and Isle Ma-
ligne, which together will add 230,-

000 tons of ingot production raises

conjecture whether thev are merely

designed to meet the growing de-

mand for ingot, or as a hedge

against possible breakdown of negoti-

ations for developing the huge Volta

project in Africa's Gold Coast, which

would have an equivalent capacity

when completed.

Fig. 1006

Figure 1006 . . . McAvity-

Milwood Gate Valves in "Ni-

Resist" with Stainless Steel

Trim.

"Ni-Resist" is a well-known NICKEL ALLOY Cast Iron which has shown remarkable resis-

lance to corrosion and abrasion and sudden changes in temperature.

This greater toughness and resistance is particularly noticeable in McAvity Gate,

Globe and Check Valves when supplied in "Ni-Resist" . . . with trim and packing

suited to the conditions concerned.

McAvity "Ni-Resist" Valves have a definite place in industries where corrosion and
temperature are causing maintenance problems.

Wr/fe our nearesf

Branch for further

information. SINCE #83 4

T. McAVITY & SONS, LTD., SAINT JOHN, N.B.

Montreal — Toronto — Winnipeg — Calgary — Vancouver

T. McAVITY & SONS (WESTERN) IT0.

MEDICINE HAT, ALBERTA
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Polythene offers industry ALL these

properties combined in ONE versatile material

TOUGHNESS

C0RR0SI0N RESISTANCE

WATERPROOF

LIGHTNESS

EXCELLENT ELECTRICAL INSULATION

REMAINS FLEXIBLE AND STRONG
EVEN AT SUB-ZERO TEMPERATURES

EASILY MOULDED,
EXTRUDED, HEAT SEALED

NON-TOXIC

-used for these products and many others!

gland packing

rings

battery

components

wire and cable

coating

chemical and
drug bottles

shoe

parts

cold water

pipe

spring

liners

marker rope,

heaving lines

bottle caps

and closures

xss> polytliene
PLASTICS DIVISION - SUPPLIERS OF PLASTIC RAW MATERIALS
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Library Notes

BOOK REVIEW
Whos who, 1956

London, Black, Toronto, Macmillan, 1956. 3301d.
$16.50.

Are you in the latest editíon of Who's
Who? No? Don't let it worry you, there
are millions who aren't, but for authori-
tative up-to-date information on every-
one who is anyone in the world today,
this is the reference book.
Now in its one hundred and eighth

year of issue, this indispensable source
of accurate facts contains over forty
thousand biographies, including nearly
one thousand new ones. The main fac-
tors contributing to the value of this

work are three. First, coverage is world-
wide, for although it is published in
England, included are many biographies
of members of the Commonwealth and

of outstanding figures from ali over the
world, from Professor Waino Aaltonen of
Finland to Arnold Zweig. Secondly, in-

clusion is determined by an anonymous
board of editors; nobody can pay to be
included. Finally, the information given

is as accurate as possible, for each biog-

raphee is sent a proof of his entry for

correction or revision.

In general the details given include

full name, nationality, age, address, tele-

phone number, parents, education, pub-
lications, career, decorations, hobbies,

etc.

Who's Who 1956 is fascinating read-

ing, as well as an essential reference

book for any library.

S.C.

BOOK NOTES
Prepared by the Library The Engineering Institute of Canada

* Book notes marked by an asterisk have been
provided through the courtesy of the Engineer-
ing Societies Library in New York.

Abac or nomograms

A. Giet. London, lliffe, Toronto, British Book
Service, 1956. 225p., 35/-.

In this translation from the 1953
French edition, some adaptions have
been made to make the text clearer to
British readers.

Written primarily for engineers rather
than mathpmaticians, this is essentially a
practical book, and shows both the appli-
cations of nomograms, and the methods
of constructing charts for them. Both Car-
tesian abacs and alignment charts are
considered, and the practical examples

Members may borrow the

books mentíoned in these

Notes on applioation to the

librarian. Two books may be

borrowed for two weeks.

LIBRARY HOURS

Monday to Friday

9 a.m.— 5 p.m.

Saturday 9 a.m. - 12 noon.

given are drawn from the fields of mech-
anics, physics and electrical engineering.

This English edition will prove very

useful to anyone needing a time saving
method of performing repetitive and
complicated calculations.

A. C. switchgear, v.l.

J. R. Mortlock. Toronto, British Book Service,
1956. 387p., diagrs., $8.50.

This volume has been written to give

some guidance to systems engineers in

the problems associated with the deter-
mination of the ratings of switchgear. It

considers the principies of operation of
different types of protection and relay,

the measurement of fault currents and
voltage. The voltage aspects of the prob-
lem are discussed under such topics as

the initiation of ares, restriking voltages,

and insulation.

The second volume, to be published
later, will cover the details of switchgear
and the basic design principies.

American universities and colleges,
1956.

Mary Irwin, ed. Washington, American council
on education, 1956. 1210 p., $12.00 (U.S.)

This seventh edition brings up-to-date
a classic reference for student counsel-
ors, college administrators and others. It

provides full descriptive data on 969
aceredited universities and colleges in

the United States and its territories, and
brief data on 2016 approved profession-
al schools in 23 fields. Seven chapters
on the administration and organization of
higher education in the United States

constitute another important feature.

Additions to the

Institute library

Reviews, Book Notes

Standards

"Applied structural design of buildings,

2nd ed.

T. H. McKaig. New York, Dodge, 1956. 442p.,

diagrs., $12.50 (U.S.).

This practical handbook for structural

and plant engineers, architeets, drafts-

men, and license applicants contains a

wide range of formulas, tables, and typi-

cal computations for the design of steel,

concrete, and wood structures. The ele-

ven sections of the book contain data

and calculations covering properties of

materiais, properties of sections, beam
and column design, connections, wind
stresses, shallow bins and bunkers, etc.

Design procedures are based on the var-

ious standard codes.

Body engineering; design and construc-

tion of motor vehicle bodywork, 2nd ed.

S. F. Page. Toronto, British Book Service, 1956.

190p., illus., $4.25.

In this second edition, alterations have

been made to bring the text up to date,

and information has been included on
such developments as the introduction

of rubber fenders and the use of plastics.

After an historical introduction, the re-

maining sections cover materiais used,

design, draughting, sheetmetal projec-

tion, trailers, bodywork interior and body-
work construction.

The book is well illustrated, and car-

rying as it does the recommendation of

the Institution of engineering draughts-

men and designers, will prove most use-

ful to ali those connected with the

automobile trade.

CAMBA register, 1956-57, of British

produets and Canadian distributors.

London, lliffe and Kelly's Directories, 1956.

729p.

Now in its fourtíi edition, this Regis-

ter is published to stimulate trade be-

tween Canada and the United Kingdom.
In the buyers' guide are listed over 4,000

British produets avaílable for export, to-

gether with their manufacturers. The
names and addresses of 4,500 British

firms interested in the export trade are

listed together with their Canadian
agents or distributors. Lists of proprietary

names, trade marks and a French glos-

sary complete this very useful book.

Cams: designs, dynamics, and aceuracy.

H. A. Rothbart. New York, Wiley, 1956. 350p.,
diagrs-, $9.50.

Intended primarily for the designer

concerned with high-speed machinery,
mechanical computers, etc, this work is

an up-to-date treatment of kinematics,
dynamics and machine design, using
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Big Piping Savings for You . .

.

The man behind the mask above is a

unit fabrication specialist with a talent

for saving you time, trouble—and

dollars—in the long run.

He's part of a crew of experienced

mechanics in the Crane Pipe Shop,

where piping units like this 8-inch

assembly are built precisely to speci-

fication.

And it's a complete as well as a

quality service, for Crane takes over

at the blueprint stage; supplies ali

valves and component parts—makes

the pipe bends— does the welding.

Right at hand are the best facilities

for heat-treating or stress -relieving,

radiography, etc., to assure uniform

strength and dependability. The fin-

ished unit is pre-tested and proved in

advance, ready for quick installation

in your piping system.

You take no risk—you pay for no

spoilages, and your erection crew is

spared many a major headache. Why
not let your Crane representative re-

view your piping layout and help you

decide where Crane Unit Fabrication

will be to your advantage?

CRANE QUALITY
COSTS NO MORE

For detailed information
on any items from the

complete Crane line of

Valves, Fittings and Piping,

ask your Crane
representative, or

Crane Branch—or write

CRANE LIMITED
General Office:

1 170 Beover Hall Square,

Montreal

7 Canadian Factories

27 Canadian Branches

1-5618

CRANE VALVES • FITTIN
PLUMBING •

NATION-WIDE SERVICE THROUGH BRANCHES, WHOLES ALERS and PLUMBING AND

G S • PIPING
H E AT I N G
H E AT I N G CONTRACTORS
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Supply pipelines clogged . . . inventories high . . . new goods

blocked. When better coordination is needed . . . PRIVATE

WIRE TELETYPE IS THE ANSWER!

In hundreds of businesses, large and small Private Wire Tele-

type can help cut costs, improve operations in scores of ways.

OFFICE AUTOMATION

Inquire about how you can immediately enjoy many of the

advantages of IDP* in your business through PW Teletype.

*/nfegrafeci data processing

Linked with Western Union for Canada-U.S.A. PW Service

CANADIAN
PACIFIC

f RIVATE

CP - CN TELECOMMUNICATIONS SERVE ALI CANADA

• LIBRARY NOTES

cams as a basis. Some of the subjects

covered are basic curves; cam size de-

termination; cam profile determination:

advanccd curves; and polydyne cams.
Although this is essentially a theoreti-

cal work, the author makes concrete rec-

ommendations on such topics as mass,

acceleration, materiais, and the type of

cam and follower to use. He does not

go into the details of cam manufacture.

There are bibliographical references at

the end of each chapter.

Canadian trade índex, 1956.

Toronto, Canadian manufacturers' association,

1956. 1107p., $10.00.

Once again the Trade index is packed
full of valuable information. In addition

to the classified section, listing alphabeti-

cally ali the products manufactured in

Canada, together with the nam;s of the

firms manufacturing them, there is also

an alphabetical list of manufacturers, giv-

ing for each address, products manufac-
tured, and foreign representatives, if

any. There is a French key to the clas-

sified section.

Short articles discuss the export trade

and how to enter it, and there are lists

of Canadian eommercial representatives

abroad.

Chambres d'équilibre.

André Gardel. Lausanne, Rouge, 1956. 158p.,

diagrs., Sw. fr. 24.85.

Based partly on experiments conduct-

ed in the laboratories of the University

of Lausanne, the object of this book is

to pres;nt simplified methods for the cal-

culation of surge tank size.

In the first part of the work, the var-

ious factors influencing size are consider-

ed, including the dimensions of the up-

stream basin.

The second part of the book presents

the method of calculating tank sizes by
the use of abacs. It is also possible to

construct graphs which will give the size

of the tank.

Written by an engineer who has a

wide knowledge of the subject, this will

prove a very valuable addition to the in-

formation available on surge tank design.

"The chemical process industries,

2nd ed.

R. N. Shreve. Toronto, McGraw-Hill, 1956.

1004p., illus., $11.50.

This text and reference book presents

a cross section of the manufacturing pro-

cedures employed by modem chemical

industries. For the most part, a separate

chapter is assigned to a given industry

sucli as glass, papsr, rubber, or sulfuric

acid, and within each chapter the dis-

cussion is developed around flow sheete

which are used to show the sequence
of operations and processes. Selected ref-

erences are listed after each chapter, and

a section of problems is given at the

end of the text.
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TORRINGTON
DC needle bearings give high-capacity

performance in minimum space

Unique construction— accurately
drawn, surface-hardened shell re-

tains rollers and serves as outer

raceway.

Full complement of small diameter

rollers—precision-ground and
through-hardened—assures top
capacity by distributing load over

large number of contacts.

Turned-in lips of the case-hardened

outer shell keep dirt and grit out,

lubricants in—while retaining trun-

nion ends of rollers. Ali wear sur-

faces of outer race are case-hardened.

No inner race required on surface-

hardened shafts—reduces space re-

quirements, lowers unit costs.

Simple assembly—arbor press
seats bearing in round housing bore.

No collars, shoulders or retaining

rings needed.

Closed end type DC Needle Bear-

ings are available for stub shaft

applications. The closed end pro-

vides a perfect seal at no extra cost.

Needle Bearings are made in a Precision Series for most
applications and an Extra Precision Series where low radial

play and minimum eccentricity are required. Easy lubri-

cation through optional hole in shell or through hole in

shaft assures long service life. Bearings can be pre-packed

with suitable grease for those applications requiring grease

lubrication.

See our new Needle Bearing Catalog in the 1955 SweeVs

Product Design File—or wrile direct for Catalog No. 55.

THE TORRINGTON COMPANY
925 Millwood Road, Toronto 17, Ont.

District Offices and Distributors in Principal Cities of United States and Canada

TORRINGTON BEARINGS
"

ANNIVERSAKY

Needle • Spherical Roller • Tapered Roller • Cylindrical Roller • Ball • Needle Rollers
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• LIBRARY NOTES

ffessm-cteosofed

Foundation PAes
chosen for modem filtration plant

i

These are some of the more than 5000 pressure-

creosoted foundation piles on which the up-to-date

Water Purification Plant at Edmonton, Alta., stands today.

The City of Edmonton has specified pressure-

creosoted timber foundations for ali additions to its modem
power and water supply plant beside the North Saskat-

chewan River.

Pressure Treated timber was specified because

it is "economically permanent" . . . combines permanence

with low first cost and low maintenance.

Pressure Treated timber is a highly adaptable

structural material which can be designed to meet exacting

requirements for strength and durability.

Before you build, investigate the savings and service you'll

get with CCC pressure-creosoted timber foundation piles.

SALES OFFICES:

Truro, N.S.

Montreal, Que.

Toronto, Ont,

Winnipeg, Man.
Calgary, Alta.

ISorth Vancouver, B.C

CANADA CREOSOTING
COMPANY LIMITED

The climate of central Canada.
W. G. Kendrew and B. W. Currie. Ottawa,
Queen's Printer, 1955. 194p„ illus., $1.00.

For the purposes of this report, "Cen-
tral Canada" includes the Prairie Prov-
inces and the Districts of Mackenzie and
Keewatin, some forty per cent of the
whole of Canada.

There is a description of the general
climatic features of the region, and the
physical factors determining these fea-

tures. The remainder of the book is div-

ided into five chapters, each covering
one region of the area, and discussing

in each case topography, winds, temper-
ature, humidity, clouds, sunshine, preci-

pitation and visibility. Climatológica!

tables for each region are also given,

based on data which, in some cases, is

available for a very few years only.

The report, condensed from that writ-

ten by Dr. Currie, is one of a series

describing the climate of a large part

of Canada. The series should prove in-

valuable to those whose work is any way
influenced by the climate.

Commercial waxes, 2nd ed.

H. Bennett, ed. New York, Chemical publishing,

1956. 668p., $15.00 (U.S.).

The revised edition of this reference

work on commercial waxes has been ex-

panded to include data on the new
waxes, and new applications of natural

and synthetic waxes which has accumu-

lated since the first edition was pub-

lished.

For the purpose of this volume, "wax"

is "a plastic, slippery solid which is easy

to melt", and includes mineral, vege-

table, animal, synthetic and compound
waxes. Data given for each wax includes

melting point, specific gravity, hardness,

surface tension. and otner chemical and

physical properties. There are chapters

on wax technology and the uses of wax
in industrv, and there is an extensive

wax formulary.

Concrete roads; design and construction.

Gt. Brit. Road research laboratory. London,

H.M.S.0. 1955. 404p., illus., 25/-.

Rather than attempting to present a

complete textbook on concrete road con-

struction, the autíiors have confined their

remarks to topics which have been in-

vestigated at the Road research labora-

tory. The greater part of the book was
written in 1954, and at that date there

had been little large scale post-war con-

struction of concrete roads in Britain.

The book is divided into three sec-

tions, the first of which deals with the

properties of cement, aggregates and
water, and the mixes used in road con-

struction. Section two considers pave-

ment design, and the estimation of stress

in concrete road slabs, together with

some discussion of prestressing, joints,

and defects occurring in concrete roads.

Finally in the third part, there are sev-

eral chapters on the use of machinery
in mixing and placing concrete.
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BEHIND
THESE

MACHINES

A CUSTOM

SHEET

METAL

SERVICE
FOR

YOU

WESTEEL ARE SPECIALISTS IN

CUSTOM SHEET METAL WORK
...CAN SAVE YOU PRODUCTION
HEADACHES AND OVE RH EAD

Save the capital outlay required

to set up a sheet metal department.

Have your sheet metal needs produced

by Westeel . . . scheduled to meet your assembly

line needs. The up-to-the minute facilities of

Westeel's custom sheet metal departments are

at your service.

From customers' drawings or blue prints, the

production of parts and products to specification

is an important part of our business. We have

the equipment, the experience and the skilled

organization to take your sheet metal production

problems off your mind . . . and save you money.

Westeel is equipped to shear, stamp, form, weld,

rivet, assemble and paint sheet metal and light

structurals up to Vs inch.

Your enquiries will receive immediate attention.

An all-Canadian, Canada-wide organization

PRODUCTS LIMITED
MONTREAL • TORONTO • WINNIPEG • REGINA • SASKATOON • CALGARY • EDMONTON • VANCOUVER — Solei Office» alio ol: HALIFAX • QUEBEC • OTTAWA
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• LIBRARY NOTES

Although the book is based on Eng-

lish conditions and practices, much of it

is applicable to Canada, and tbe refer-

ences at the end of eaeh chapter will

prove specially useful.

Co-operative electrical research, no. 1.

Leatherhead, Surrey, Electrical research associa-

tion, 1956. 2/6 an issue.

It is planned to issue this new publica-

tion semi-annually. It will contain ar-

ticles by the staff of the ERA, review-

ing the Associations' activities in more

detail than is possible in the annual re-

port.

Electronic measurements and measuring
instruments.

F. G. Spreadbury. London, Constable, Toronto,

Longmans, Green, 1956. 459p., t Mus., $10.00.

The use of electronics in measuring

techniques is relatively new, but there

are already many different instruments

in use. Two of the earliest instruments,

the valve voltmeter and the cathode-ray

oscillograph now form essential parts of

other instruments of much greater com-
plexity.

Although there are so many instru-

ments, there are certain types and tech-

niques which are basic, and these the

author describes. Covered are instrument

stability, and that of their components;

valve characteristics relative to measure-

ment; stabilization by negative feedback;

a number of basic-type instruments; and
the potentials of various instruments.

Facing the atomic future.

E. W. Titterton. Toronto, Macmillan, 1956.

379p., illus., $4.00.

Written for the layman by a distin-

guished atomic scientist, tliis book pre-

sents clearly declassified information on

atomic energy and atomic weapons. The
author also discusses the internacional,

sociological, politicai, ethical and mili-

tary problems which have been created

by the advent of atomic energy, and

concludes by stating his belief that this

new power has come before man is pre-

pared for it. He believes, however, that

man can meet the challenge which is

now facing him.

°Handbook of welded steel tubing,

rev. ed.

Cleveland, Formed steel tube institute, 1956.

Various paging, $10.00 (U.S.) each part.

This handbook is in two parts, the

first part dealing with welded carbon

steel tubing, the second part with welded

stainless steel tubing. Both parts pro-

vide designers, engincers, and fabrica-

tors with a wealth of information on

manufacturing processes, available sizes

and shapes, specifications and tolerances,

propertks, ordering from mills, and struc-

tural, mechanical, and pressure applica-

tions in a wide range of industries. In

addition to the engineering data given

in the text, an extensive section of design

information is appended. There is also

a glossary.

"History of American technology

J. W. 0'iver. New York, Ronald Press, 1956.

676p., $6.50 (U.S.)

This is a comprehensive account of

the status and development of the var-

ious áreas of technology — mining, man-

ufacture, transportation, communication,

etc. — during each of the four historical

periods into which the book is divided:

pre-Revolutionary, Revolution to Civil

War, Civil War to 1900, and 1900 to the

present. Stressed throughout is the

influence of technological progress on the

economic and politicai growth of the

United States and on American civiliza-

tion as a whole.

Industrial wage and salary control.

R. W. Gilmour. New York, Wiley, 1956. 261 p.,

illus., $7.50.

A detailed presentation from a prac-

tical viewpoint of the development, in-

stallation, and administration of point

evaluation plans for wage and salary pro-

grammes. The methods described are

intended for use in a large decentralized

company, but can be adapted for use in

a smaller organization.

In addition to the theoretical develop-

ment of the subject, many actual work
sheets and examples have been included,

and there are explanations of the statis-

tical techniques involved for those who
do not have a detailed knowledge of the

subject. The author is careful to point

out the dangers resulting from adopting

plans not specifically adapted to the

needs of the company.
A useful bibliography of books and

periodical articles on the subject is in-

cluded.

An introduction to the theory of

structures.

W. Merchant and A. Bolton. Glasgow, Blackie,

1956. 210p., diagrs., 30/-.

Intended as a text for undergraduate

students, the book is based on a series

of lectures. It can also be used as a

basis for more advanced developments.

The book covers the theory of statics,

then considers beams, trussed frames, de-

flection of beams, and fixed end and

continuous beams. Further chapters dis-

cuss stress, stress distribution, the use of

theory in design, earth pressures and re-

taining walls, moving loads, pillars and

slope deflection and movement distribu-

tion.

As the authors state in their prefacfi,

the book is essentiallv a re-interpretition

of the classical principies of the subject.

Kraftfahrtmechanik, Teil 1.

Alfred Jante. Leipzig, Teubner, 1955. 237p.,

diagrs., 16.50 DM.

After a brief historical introduction.

this undergraduate text on automobile

mechanics considers traffic density and

allied problems; road location; auto-

mobile and road operating expenses;

and traffic safety. The two main chap-

ters of the book discuss the kinematics

and kinetics of automobiles. There are

many diagrams and graphs, and a biblio-

graphy of periodical articles in German.

The second volume, which is in prepara-

tion, will deal principally with gears and

gearing.

in designing and in

the maíntenance of

industrial machlnery
more and more
engineers specify

"TecalemiT

IecalemiY
the authority on lubricatíon

automatic
lubricatíng equipment
to ensure
trouble-free

operation

) Ihrough
eflicient lubricatioi

Head olllc* and planl: Rexdaie Bivd . Rexdale, Ontário . Cabia: Tacaiamit. TercnU Tal. CH 4.1126

world » wldatl rança ol tpaelalliad lubricatíng aqulpmanl
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ASSISTANCE IN

METAL SELECTION
INCO Sales Engineer confers with

the Works Manager of Hydraulic

Machinery Company Limited,

Montreal, where construction of a
Stainless Steel Cylinder Mould is

under way.

INCO can be of service to you
The above scene is typical of the personal contact and

technical assistance available from INCO. Through
its highly qualiâed staff INCO puts iís wide range of

practical experience and accumulated background in-

formation at the disposal of Canadian Industry. If

you have a metal selection problem, or need any other

metal information, let us know . . . for INCO can be

of service to you.

*Information involving corrosion, fabrication, foundry prob-

lems, high and low temperature service and metais selection.

INCO SERVICE
)CM6UW

TJtADE MAftlGOES WITH INCO NICKEL

THE INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED, 25 KING ST. W., TORONTO



• LIBRARY NOTES

Linear transient analysis, v. 2.

Ernst Weber. New York, Wiley, 1956. 452p.,

$10.50.

The first volume of this work, pub-
lished in 1954, covered lump-parameter
two-terminal networks. This second vol-

ume covers two-terminal-pair networks in

filtrrs and in transmission lines.

There is a brief introductory review

of the Fourier and Laplace transforms

and of their importance in the analysis

of fourpoles and lines.

The first section of the book is ãi-
voted to two-terminal-pair networks
(fourpoles) including both passive and
active fourpoles, network characteris-

tics, etc. The second part of the book
considers transmission lines, noninductive
cables and approximations and solutions

for the general transmission lines.

Although essentially a mathematical
presentation, practical applications are
shown, and the various methods of solu-

tion are presented by means of prob-
lems worked out in the text.

"Marine cargo operations.

C. L. Sauerbier. New York, Wiley, 1956. 548p.,
$10.50.

The main part of this detailed treat-

ment of the theory and techniques of
efficient and economical cargo handling
deals with the following subjects: weight
distribution, stability, longitudinal stress,

and other principies; planning for stow-
age; stowage of different types of cargo;
loading and discharging equipment; ma-
teriais handling principies and equip-
ment; and ventilation of cargo holds.

Two short chapters are devoted to ad-

ministrative organization for handling

cargo and to responsibility for cargo.

The last chapter reviews recent research

in the field.

"Neutral grounding in high-voltage

transmission.

R. Willheim and M. Waters. Toronto, Van Nos-

trand, 1956. 669p., illus., $16.50.

A comprehensive discussion of the

the various European and American

methods of neutral grounding and other

measures for reducing the fault rate in

transmission systems. The first third of

the book, devoted to ground faults and

grounding practice, deals with the theory

of neutral grounding, transient pheno-

mena in three-phase systems, and meth-

ods of fault suppression. The rest of the

book is a detailed treatment of resonant

grounding, covering the theory, design,

applications, and testing of the ground

fault neutralizer (are suppression coil).

A great many numerical examples and

actual tests and measurements are in-

cluded, and each chapter is followed by
a list of references and a bibliography.

"Petroleum refining with chemicals.

V. A. Kalichevsky and K. A. Kobe. Toronto,

Van Nostrand, 1956. 780p., $16.00.

This volume is a systematic treatise

on the use of chemicals and solvents in

the preparation of liquid petroleum prod-

uets and waxes. Crude oil emulsions,

p troleum composition, and testing meth-

ods are dealt with in introductory chap-

ters, and the next five chapters cover

refining with acids, alkalies, adsorbents,

desulfurizing agents, and solvents. One
chapter is devoted to deasphalting and

dewaxing, and the last two chapters de-

scribe the use of additives in non-viscous

petroleum fractions and in lubricating

oils. Over 8000 literature and patent ref-

erences are included in the bibliogra-

phies following each chapter.

"Practical design of simple steel struc-

tures, vol. 1, 4th ed.

D. S. Stewart, London, Constable, Toronto, Long-
mans, Green, 1955. 221p., illus., $3.75.

A new edition of a standard British

text written as a detailed guide to ac-

tual design procedures. This first volume
covers the choice of sections; the making
of drawings and templates; simple riv-

eted joints of plates; flange-plate and
other splices; eccentric riveted connec-

tions; wind pressure calculations; and
beams. The last two chapters present

complete designs of a joist and channel

crane gantry girder and of a gallery,

suitable for light work, to be attached

to existing columns of a workshop. Ta-

bles giving properties of rolled sections,

rivet values, bolt values, and other data

are included in the appendix.

"Reactor shielding design manual.

Theodore Rockwell, ed. Toronto, Van Nostrand,

1956. 472p., diagrs. $6.50.

A detailed presentation of procedures

and data used in the d°sign, construc-

tion, and testing of shielding for the re-

actor plants of the Naval Reactors Pro-

gram and for the Shirmin^ort Pressur-

ized Water Reactor. Intended as a prac-

tical guide for designers of stationary as

well as mobile reactors, the manual cov-

ers basic theory, setting allowable radia-

tion leveis, core and cooling system

shields, plant layout as a factor in de-

sign, materiais, provision for access for

repair and maintenance, the effect of

irregularities in shields, and the effect

of the geometry of radiation. Basic data

and calculation aids are provided in the

last chapter.

"Resistance welding, theory and use.

Resistance welding committee, American weld-

ing society. New York, Reinhold, 1956. 163p.,

illus., $4.50 (U.S.).

A review of fundamental principies

and techniques, intended as a manual for

experienced engineers and designers as

well as an introduction to the subject

for those unfamiliar with the method.

The book treats spot, seam, projection,

flash, upset, and percussion welding; de-

scribrs the different types of welding

machines, electrodes, and controls used;

and discusses weldability, quality con-

trol, and testing.

Rural water supply and sanitation,

2nd ed.

F. B. Wright. New York, Wiley, 1956. 347p ,

illus., $4.96.

Almost completely rewritten, this edi-

tion includes many new developments

in the field of water supply and sew-

age disposal.

NATION-WlOE SERVICE IN

b-surfe
r>lot-^-fci

• SOIL SAMPLING

• FOUNDATION TESTING

PRESSURE
)

PIEZOMETER } TESTS
PERCOLATION )

• CORE DRILUNG

• GROUTING

* Over 200,000 fl. of

successful tesl work
throughout Canada.

B0YIES BROS
ORIIMNG COMPANV LTD.,

VANCOUVER, CANADA

Modern Equipment and Experienced Crews at MONCTON, NORANDA,

KIRKLAND LAKE, PORT ARTHUR, EDMONTON and VANCOUVER

buildings

tunnels

wharfs

hydro

projeets
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Gl7 B.

10 Wrench
Moneq for

Municipalities
Canada Iron's Mechanical Joint cast iron pipe

slightly more than bell and spigot pipe. But

contractors actually bid lower íor installing it

because it takes less time and labour to install.

A workman makes a perfect bottle-tight joint

— using a 10" ratchet wrench — the only tool

reguired. This simple yet vitally important

time-saving operation is carried out under

ali trench conditions.

Absolutely leakproof — but still flexible

!

This is another big money-saving íeature. Soil

upheaval, settlement or shifting is

counteracted by the flexibility oí the

Mechanical Joint cast iron pipe. A 12 inch

diameter main, íor example, can be swung
in a radius oí approximately 170 íeet.

How long will these bottle-tight, ílexible

joints last? None has yet failed. The oldest

main with rubber gaskets, laid in Baden,

Germany, is still in use today — affer 98 years

oí service.

Foi illustiated leaílet containing full information wriíe fo:

Canada Iron
f o un dri e e. li xyi it e d

aves

PIPE DIVISION
Head OHice

921 Sun Life Building

Montreal.

National Iron Division

324 Cherry Street

Toronto.
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• LIBRARY NOTES

The first part of the book considers

the sources of water available, methods
of calculating the amount needed and
of securing an adequate supply, water
treatment, and the design and installa-

tion of plumbing systems, both for water

supply and sewage disposal.

Part two describes a variety of prob-

lems which may be encountered in in-

stalling and maintaining water and sew-

age disposal systems.

Science and civilization in China, v. 2.

History of scientific thought.

Joseph Needham. London, Cambridge, Toronto,

Macmillan, 1956. ó96p., illus., $13.50.

This second volume of the author's

scholarly work on science and civilisa-

tion in China is devoted to the history

of scientific thought, which is equally as

complex as that of Europe.

The Confucians are considered first,

for although their contribution to sci-

ence was almost completely negative,

they had great influence over ali later

Chinese thought. The great Taoist school

of organic naturalism was founded dur-

ing the Confucian period, and its beliefs

lie at the basis of ali Chinese science.

Other influences were the Mohists,

Logicians and Legalists.

In the Chinese middle ages, the dom-
inant force was provided by the theories

of the naturalists: the theories of the

Five Elements, and the Two Funda-
mental Forces. Dr. Needham then writes

of the sceptical tradition, the effects of

Buddhist thought, and the Neo-Confu-
cian clímax of Chinese naturalism. In the

final chapter there is a discussion of the

concept of the laws of nature and human
law in China and in the West.

This extremely interesting and valu-

able work concludes with three lsn^thy
bibliographies of Chinese and western
books and periodical articles.

Soviet air power.

R. E. Stockwell. New York, Pageant press, 1956.
238p., illus., $7.50 (U.S.).

The author. a former editor of Avia-
tion Age, reports on the great advances

made in the Soviet Union in the last

ten years which have transformed its air

force from a backward force to one of
the stongest in the world. The informa-
tion in the book has been obtained from
personal interviews, foreign contacts and
written material, and the author quotes
his sources. A separately bound supple-

ment contains technical data on seven-

ty Soviet aircraft.

"The steel skeleton, v. 2, Plastic be-
haviour and design.

J. F. Baker, M. R. Horne and J. Heyman. Cam-
bridge, University Press, Toronto, Macmillan,
1956. 408p., diagrs., $10.25.

A report of investigations made by the

Steel structures research committee of

the department of Scientific and indus-

trial research in Great Britain. Detailed

accounts are given of tests and theor-

etical studies on rigid frames, beams, and

'

columns, made in order to develop a

simplified method for the design of steel

structures, based on their plastic beha-
viour. A proposed design method for

multi-story frames is presented, and some
actual applications of the method are

briefly described.

"The structure of turbulent shear flow.

A. A. Townsend. Toronto, Macmillan, 1956.
31 5p., diagrs., $6.75.

This is an attempt to develop a con-

sistent view of the nature of turbulsnt

flow by considering the properties of

simple fornis of turbulent flow, and to

apply this view to the analysis of the

more common types of turbulent shear

flow. The analysis covers jet, wake, and
boundary-layer flow as well as flow in

pipes and channels and shear flow be:

tween rotating cylinders. A bibliography

is included.

Supersonic inlet diffusers and introduc-
tion to internai aerodynamics.

Rudolf Herman, Toronto, Minneapolis-Honeywell,
1956. 378p., illus., $16.00.

This systematic and comprehensive
treatment of supersonic inlet diffuser

flow characteristics is by an engineer

who has had many years experiencs in

the field, both in Germany where he
was a director of the rocket programme,
and in the United States where he has
worked with the Air Force, and with
Minneapolis-Honeywell.

Much of the material used in the book
has not previously been published, and
stems from research done under the

author's supervision on two-dimensional
and spike inlet diffusers. The funda-
mentais of one-dimensional, two-dimen-
sional wedge-type and axisymmetric
conical inlet diffusers are covered. The
author has evolved a new condensed
notation systgm to simplify the theoreti-

cal analysis.

"Technical education.

P. F. R. Venables. London, Bell, Toronto, Clarke,
Irwin, 1955. 645p., $8.00.

This study of the present state and
likely developments of British technical

education includes two chapters devoted
to engineering education. One of these

is a general survey, the other a discus-

sion of the relationship of university en-

gineering education to technical educa-
tion. Most of the book, however, is a

criticai survey covering curricula, selec-

tion of students, teaching staffs, and
other aspects of education in technical

institutes. Special studies of education for

the building trades and of art, commer-
cial, and science education are also in-

cluded.

Television engineering; principies and
practice, v. 2.

S. W. Amos and D. C. Birkinshaw. New York,

Philosophical library, 1956. 270p., illus., $15.00.

Another in the series of training man-
uais issued by the B.B.C., this volume
describes the fundamental principies of

video-frequency amplifiers and examines

the factors which limit their performance

at the extremes of the passband.

A wide variety of circuits is described,

and the use of feedbacks is also con-

sidered.

The first volume in the series dealt

with basic television principies, and sub-

sequent volumes will cover waveform
generation and circuit techniques.

The theory of prestressed concrete de-

sign: statically determinate structures.

H. J. Cowan. Toronto, Macmillan, 1956. 264p.,
illus., $6.15.

In two brief introductory chapters the

author outlines the fundamental prin-

cipies and manufacture of prestressed

concrete, and the properties of the steel

and concrete used.

The main part of the book is devoted

to a theoretical, mathematical treatment

of the design of statically determinate

prestressed concrete strucutres in accord-

ance with British, American and Austra-

lian practices. It deals with direct de-

sign and covers the assessment of losses,

the bending resistance of pretensioned

sections for any condition of loading, res-

istmce to shear and torsion, deflection

and ultimate strength. A final chanter is

devoted to prestressed concrete tanks and
pipes, while numerical tables giving the

properties of various sections are includ-

ed in the appendix.

°Transistors handbook.

W. D. Pevitt. New Ynrk, Prentice-Hall, 1956.

410p., diagrs., $9.00 (U.S.).

The first half of this practical manual
for engineers, technicians, and stndents

covers fundamental concepts, measure-

ments, noise and temperrture effects,

methods of analvsis, and characteristics

of the different types of trans ; stors-point-

contact, junction, power, tetrode. Den-

tode, photodiodes, and phototransistors.

The last half of the book deals with

specific circuits and practical applications,

including audio and radio frequen^v am-
phfiers and oscillators, power amplifiers,

amplitude and frequency modulationv

radio and television receivers. relaxation

oscillators, and computer circuits.

TECHNICAL BULLETINS AND
PAMPHLETS RECEIVED

Air pollution

Research dollars fight air pollution. G.

M. Read. (Air pollution control associa-

tion)

Atomic energy

Atom 1956. (2d annual report, United

Kingdom atomic energy authority)

The biological effects of atomic radia-

tion. v.l Summary reports v.2 A report

to the public. (Washington. National re-

search council 1956)

Selected readings on atomic energy ( U.S.

atomic energy commission 1955)
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(Fhotos courtesy of Ontário Hydt

Two ASEA 104,000/115,000/52,000 KVA,
228.8/116.9/12.75 KV transformers recently

placed in service at H. R. Martindale T.S.,

Sudbury, and A. W. Manby T.S., Toronto by
tbe Hydro Electric Power Commission of

Ontário.

SWEDISH
GENERAL ELECTRIC

LIMITED
MONTREAL TORONTO
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• LIBRARY NOTES

Bridges

Stochastic study on uniform live load in

the design of highway bridge.

A study of composite grillage girder

bridge. (Kyoto university. Technical re-

ports of tbe engineering research insti-

tute. Nos. 28 and 30)

Canada. Industries

Metallurgical works in Canada. Part 1:

Primary iron and steel. Petroleum refin-

eries in Canada. ( Canada. Department
of mines and technical surveys. Lists 1-1

and 5-2)

Construction industry

Beitrag zur Berechnung von Aussendruck
beanspruchten kreiszylindrischen Rohren.
C. F. Kollbrunner and S. Milosavljevic

(A. G. Conrad Zschokke, Stahlbau und
Kesselschmiede. Heft Nr. 19)
An econometric analysis of construction.

J. M. Mattila (Wisconsin. University.

Bureau of business research and service.

1955)

Housing and urban growth in Canada.
(Central mortgage and housing Corpora-
tion)

Insulation of the home. (N.R.C. Div. of
building research. Bulletin no. 2)
National building code of Canada. Ap-
pendix 4-1-B. Fire resistance ratings. Part
4-design, Section 4:1. (N.R.C.)
Windstorm damage prevention. (Nation-
al board of fire underwriters research
division

)

Electrical engineering

Picture book of TV troubles. v.6 Hori-
zontal and vertical sync circuits. ( Rider

)

Superheterodyne converters and 1-F am-
plifiers (Rider)

Engineers. Opportunities

Raising professional standards and im-
proving employment conditions for en-
gineers. (E.J.C, report)
The shortage of scientists and engineers:
a threat to economic progress. ( McGraw-
Hill department of economics.)

Industrial relations

Financing health services in Canada.
(Joint committee on health insurance.
2d ed. 1956)
The regulation of collectively bargained
health and welfare plans. ( Princeton uni-
versity. Industrial relations section. Se-
lected references. no. 70)
Postwar changes in Califórnia unemploy-
ment insurance experience 1946-1950 to
1951-1955. M. T. Wermel (Califórnia

institute of technology. BIRC publica-
tion no. 1

)

iVíaps

Canadian maps 1949 to 1954. (Canada
Dept. of mines and technical surveys.

Bibliographical series no. 16)

Materials testing

American society for testing materiáls.

Proceedings, v.55, 1955.

Evaluation of insulating oils—European
developments. (A.S.T.M. s.t.p. no. 172)
The non-destructive testing of engineer-

ing materiais. (A. E. Cawkell)
Panei discussion on pyrometric practices.

(A.S.T.M. s.t.p no. 178)
Symposium on atmospheric corrosion of

non-ferrous metais. (A.S.T.M. s.t.p. no.

175)

Symposium on metallic materiais for serv-

ice at temperatures above 1600 f.

(A.S.T.M. s.t.p no. 174)

Welding

Tentative specification for nickel and
nickel-base alloy bare welding filler met-
ais (A.S.T.M.: B304-56T and A.W.S.:

A5. 14-56T)
Tentative specification for surfacing

welding rods and electrodes (A.S.T.M.:

A399-56T) and A.W.S.: A5.13-56T
Tentative specifications for welding
rods and covered electrodes for welding
cast iron. (A.S.T.M.: A398-56T and
A.W.S.: A5.15-56T)
Welding data book (Eutectic welding
alloys corp.

)

Miscellaneous

Alberta trade index manufacturers. (Ed-
monton. Department of industries and
labour

)

The story of the United Nations. ( Dis-

tillers corp.-Seagrams Ltd.)

State of Michigan. Mackinac bridge auth-

ority. Ninth quarterly engineers con-

struction progress report and report of

auditors examination. 1956.

American concrete institute. Journal.

Supplemental 5-year index 1950-1954.

STANDARDS REVIEWED

A.S.T.M. Standards, American society

for testing materiais,

1916 Race St,
Philadelphia, 3.

Copper and copper alloys

A compilation of 127 standards cov-

ering copper, copper-alloy, and copper

covered steel electrical conductors; cop-

per and copper-alloy plate, sheet, strip,

and rolled bar; rod, bar, shapes, and die

forgings; castings; filler metal; and meth-
ods of test for copper and copper alloys.

Fifty of these specifications are revised

and a new specification for threadless

copper pipe is included. 654p., $5.75

(U.S.)

Electrical insulating materiais

This 1956 edition includes 12 revi-

sions and 2 new items covering methods
of testing silicone insulating varnishes and
a recommended practice for cleaning

plastic specimens for insulation resistance

testing. Specifications and test methods

widely used in the electronics industries

for the foliowing materiais are given:

insulating shellac and varnish; plates,

sheets, tubes, rods and molded materiais;

mineral oils for electrical insulation; cer-

amic products; solid filling and treating

compounds; insulating fabrics and pa-
pers; mica products. Also included are
proposed recommendations for writing
statements on the usefulness of tests of
electrical insulating materiais, proposed
methods of test for dielectric contant
and dissipation factor of aviation fuels,

and a number of electrical tests and con-
ditioning requirements for electrical test-

ing, which are generally applicable to

insulating materiais. 656p. $6.00 (U.S.)

Metallic electrical conductors

These standards cover: copper, copper
alloy and copper covered steel: wire,

stranded conductors, rods and bars; alu-

minum: wire, stranded conductors, rods
and bars; galvanized steel core wire;

and galvanized iron and steel guy, mes-
senger, span, overhead ground, and line

wire. 300p. $3.50 (U.S.)

American society of heating and
air-conditioning engineers,
62 Worth St.,

New York.

A.S.H.A.E. code for testing

and rating heavy duty furnaces
and direct-fired unit heaters.

This code is applicable to forced warm
air furnaces and direct-fired unit heat-

ers having output ratings in excess of

250,000 Btu an hour. Eight sections cov-

er purpose, scope, definitions, rating lim-

its, testing equipment, testing procedures

and rating procedures. lOp. .50 ( U.S.

)

American society of mechanical
engineers,
29 West 39th St.,

New York 18.

Boiler and pressure vessel code.

Section 8. Unfired pressure vessels.

This edition "contains rules covering

the use of ali classes of materiais and

methods of fabrication that have been

approved for code construction. These

rides are to be used widiout supplement

from earlier editions or from code cases

applicable only to earlier editions. Code

cases which apply to the 1949 edition

have been annulled. It is the intent of

the Boiler and pressure vessel commit-

tee that vessels built after January 1.

1957, in accordance witii die 1949 and

earlier editions should be marked with

the Code symbol."—preamble. 194p

$5.00 (U.S.)

OMISSION

In the review of "Foundations : design

and practice" in our August issue the

author's name vvas inadvertently omit-

ted. He is Elwin E. Seelye.
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W I L E Y
FOUNDATIONS
Design and Practice
By ELWYN E. SEELYE, Seelye Stevenson Value & Knecht

Here in one handy volume is a wealth of practical informa-

tion on ali phases of foundation construction and design—
including sub-surface exploration, inspection, foundation re-

ports, specifications, estimates and contracts. Contains hun-
dreds of meticulously correct drawings, do's and doríts of

foundation design and practice, "red light warnings" for the

less experienced reader, and other useful features. 1956. 466
pages. Illus. $16.00.

THE ANALYSIS OF STRUCTURES
Based on the Minimal Principies and the Principie of

Virtual Displacements
By N. J. HOFF, Polytechnic Institute of Brooklyn

Unifíes ali the methods of structural engineering within a

framework of basic principies in clear and understandable
form. Includes a comprehensive section devoted to buckling
phenomena and a useful treatment of complementary energy
and least work methods. The book points out the wide va-
riety of problems that can be solved by minimal principies.

1956. 493 pages. Illus. $9.50.

IRRIGATION ENGINEERING
Volume II

Projects, Conduits, and Structures
By IVAN E. HOUK, Consulting Engineer, Denver, Colorado

A completely modern survey written by an outstanding auth-
ority on irrigation engineering. Besides a thorough coverage
of principies, the book stresses the practical requirements to

be fulfilled in promoting, planning, constructing, and settling

irrigation projects and their storage systems. Much of the
information is unavailable elsewhere. 1956. 530 pages. 182
illus. $14.00.

Volume I

Agricultural and Hydrological Phases
1951. 545 pages. Illus. $11.00.

ROCKET PROPULSION ELEMENTS
An Introduction to the Engineering of Rockets
Second Edition
By GEORGE P. SUTT0N, University of Califórnia

This popular book, now revised and 45% larger, presents a
broader treatment of the basic elements and a fuller descrip-
tion of the physical mechanisms, applications, and designs of

rocket proDulsion systems. The only technical book on this

specific subject, it offers practical treatment, tabulated data,
examples, problems and charts, and includes a valuable
bibliography. 1956. 483 pages. 194 illus. $10.25.

POWER SYSTEM STABILITY
Volume III

Synchronous Machines
By EDWARD WILSON KIMBARK, Seattle University

This third and final volume of Power System Stability is a
completely up-to-date presentation of the theory of synchro-
nous machines and their excitation systems. Its discussion of
such effects as saliency, damping, saturation, and high-speed
excitation, gives the reader a better understanding of power
system stability than has previously been available. 1956.
322 pages. 155 illus. $10.00.

Volume I

Elements of Stability Calculations
1948. 355 pages. 189 illus. $9.50.

Volume II

Power Circuit Breakers and Protective Relays
1950. 280 pages. 152 illus. $9.50.

B O O K S

APPLIED ELECTRICAL
MEASUREMENTS
By ISAAC FERN KINNARD, General Electric Co., with 14 contributors

No other single volume provides such a broad background in

applied electrical measurements. Covers the theory of meas-
urements, measurements of electrical quantities, and measure-
ments of non-electrical quantities with electrical means. One
of the series written by General Electric authors for the

advancement of engineering practice. 1956. 600 pages. 417
illus. $15.00.

LINEAR TRANSIENT ANALYSIS
Volume II

Two-Terminal-Pair Networks; Transmission Lines

By EftNST WcBER, Polytechnic Institute of Brooklyn

A systematic, comprehensive presentation of transient phe-
nomena in passive and active two-termmal-pair networks, in

filters, and in transmission lines. Although mathematieal
in nature, the treatment stresses the physical background
and the physical interpretation of a solution. 1956. 452
pages. 142 illus. $10.50.

Volume I

Lumpad-Parameter Two-Terminal Networks

1954. 348 pages. Illus. $7.50.

PRINCIPLES OF COLOR TELEVISION
By The HAZELTINE LABORATORIES STAFF. Compiled and edited by Knox
Mcllwain and Charles E. Dean

Designed to help you make the transition from monochrome
to color TV thinking and to help you solve the problems you'll

encounter in practice. Among its exclusive features: engi-

neering design of receivers—RF, IF, video amplifiers and
decoders; a full chapter on gamma; thorough discussion of

FCC specifications; and an authoritative glossary of color

TV terms. 1956. 595 pages. 252 illus. $13.00.

CAMS
Design, Dynamics, and Accuracy
By HAR0LD A. R0THBART, College of the City of New York

This first work to go beyond simple drafting techniques of-

fers a thoroughly modern treatment of dynamics and mach-
ine design, using cams as a basis. Theoretical and practical

aspects are fully covered. Concrete recommendations on
mass, acceleration, materiais, and the type of cam and fol-

lower to be used. 1956. 350 pages. 210 illus. $9.50.

The Art and Science of
PROTECTIVE RELAYING
By C. RUSSELL MASON, General Electric Co.

A basic introduction to the essential principies of relay de-
sign and application, a valuable source of clear, up-to-date
information, and a dependable reference. This book will

prove useful to the application of protective relaying equip-
ment of any manufacturer. One of a series written by Gen-
eral Electric authors for the advancement of engineering
practice. 1956. 410 pages. 244 illus. $12.00.

ARCHITECTURAL GRAPHIC
STANDARDS
Fifth Edition

By CHARLES G. RAMSEY, A.I.A. and HAR0LD R. SLEEPER, F.A.I.A.

Twenty-seven per cent bigger and twice as useful. Architec-

tural Graphic Standards is authentic and reliable—an indis-

pensable reference work. The fifth edition has many new
and striking features, such as: 75% of ali the pages are either

new or revised; eight major classes of items have been added:
a larger and more practical index; and a new arrangement of
topics for quicker reference. 1956. 758 pages of plates. $18.50.

Send today for your copies

UNIVERSITY OF TORONTO PRESS, Toronto, Ontário
RENOUF PUBLISHING COMPANY, Montreal, Quebec
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imperial, pays him To work on your lubrication proglems in the plant or in the blue print stage.

HE'S ON YOUR STAFF BUT NOT YOUR PAYROLL

The Imperial Oil representative's job is to work with your staff, on your

lubrication problems at our expense. He is qualified to analyse conditions

and make recommendations. Behind him stands Imperial's vast experi-

ence and continuing research in lubrication— always at his command.

^ IMPtHIAL

£sso

4K Phone or write your nearest Imperial Oil Sales Office for

«\ Engineering Service on lubrication—a member of
Canada's largest staff of lubrication experts is located near you.

ALWAYS LOOK TO IMPERIAL FOR THE BEST
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ENGINEERING CAREERS

The Petroleum Industry

THE OIL INDUSTRY in Canada

has developed enormously in the past

ten years, since the discovery of

great oil reserves in the western

provinces. Proved reserves of crude

oil now exceed 2,500 million bar-

reis, Alberta natural gas reserves ex-

ceed 15,000 billion cu. ft., and new
discoveries and developments con-

tinue to increase these figures. Re-

fining facilitíes are being developed

to keep pace with increasing demand
for petroleum products, and crude

oil is finding markets outside Can-

ada, particularly in the United

States. The demand for Canadian

oil is likely to continue to increase

and will be promoted by such fac-

tors as higher tanker freight rates

and uncertainties about supplies from

the Middle East.

The industry mav be roughly div-

ided into three main groups — pro-

duction, manufacturing, and market-

ing — and there is scope for engi-

neers in each of these.

Exploration and Production

The search for crude oil may be
taken as the starting point for a

review of the industry and the

place of the engineer in it.

Initial exploration is carried out by
geological teams, but when the

basic data on a possible oil-bearing

area are established the co-operation
of engineers with field experience is

required to work out the best means
of developing the field and what
equipment will be needed. Under
the broad term petroleum engineer,
men with varied technical back-
grounds work on problems of drill-

ing, well completion, operation of
electrical and mechanical equipment,
and so on. Electrical engineers and

engineering physicists may find scope

in the field of geophysical explora-

tion.

Storage and distribution facilitíes

for crude oil — and for the increas-

ingly important petroleum product,

natural gas — have to be provided.

Bv far the largest producer of

crude oil and natural gas at present

is the province of Alberta, but Saskat-

chewan and Manitoba are playing an

increasing part in the western oil

industry.

Manufacturing

Although the main source of Can-

adian petroleum is in the west, the

largest refining (manufacturing)

centres are at present in the pro-

vinces of Quebec (Montreal) and

Ontário, near the major Canadian

markets. However, there is also con-

siderable refining capacity in Saskat-

chewan, Alberta, British Columbia,

a n d Manitoba, which together

amounts to some two-thirds of that

of the two eastern provinces and will

undoubtedly continue to grow.

Mechanical, electrical, civil, and

chemical engineers play an import-

ant part in manufacturing operations.

The design of a modem refinery

calls for specialized engineers and

incorporates a great amount of elec-

trical and mechanical equipment. Re-

finery operation demands engineers

for technical and supervisory posi-

A corner of a typical control room in a modern petroleum refinery. The control room
is the heart of the refinery process and here the plant operators can observe operating

variables and overall conditions at ai:y time. Many processes are almost fully auto-

matic, and mechanical, electrical, and electronic recording and controlling instru-

ments play a Iarge part in the successful operation of the plant.
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tions for the safe and efficient run-

ning of the plant. Processes are more
and more approaching the fully

automatic, and consequently involve

mueh mechanical, electrical, and elec-

tronic eontrol apparatus which may
be part of the responsibilities of the

engineering staff.

Civil engineers are required for

the eonstruction of refineries and
their associated facilities for storage

and distribution.

Technical positions in manufaetur-

ing operations may lead to adminis-

trative posts such as chief engineer,

refinery manager, or other appoint-

ments.

Marketing and Distribution

The third major division of the

petroleum industry is the field of

marketing, and this is a major under-

taking not only for its competitive

nature, but because of the increasing

complexity of petroleum products and
their applications.

Apart from the distribution of var-

ious types of fuel (gasolines, fuel

oils, petroleum gas, and so on), such

fields as lubrication are becoming
more and more specialized. Lubrica-

tion engineers have to be experienced

in many branches of industrv and
the particular problems of lubricaring

such diverse equipment as that found

in a steel rolling mill or in a pharma-

ceutical processing plant.

Another increasingly import-
ant field is that of the petroleum-

chemical industry, for which the oil

industry supplies the raw materiais.

A subsequent article will deal with

the role of the engineer in the chem-

ical industry, including petro-chemic-

al manufacturing.

The distribution of petroleum

products (and of crude oil and na-

tural gas) requires the eonstruction

and operation of various facilities

and permanent installations. The two
major ways of distributing petroleum

products are by tanker and by pipe-

line. Considerable engineering exper-

ience is needed during the planning

and eonstruction of a pipeline and its

attendant storage and pumping fa-

cilities.

Engineers are also required for

the eonstruction and maintenance of

other distribution outlets such as lo-

cal bulk distributing plants and serv-

ice stations.

Many oil companies have marine

departments, in which there are usu-

ally only limited opportunities for the

engineer, apart, of course, from the

field of marine engineering. Marine

and lake terminais may have to be

constructed and maintained as part

of the overall distribution system.

Opportunity

In ali, then, there are many posi-

tions within the petroleum industry

to be filled by the civiL electrical,

chemical, and mechanical engineer,

and the engineering physicist.. Op-
portunities for advancement are good,

most companies generally filling sén-

ior posts by promotion from within

their own organizations.

There is a wide range of respon-

sibility in the fields in which the

engineer can apply his professional

training and experience, and there

are also opportunities for him to

progress to sénior administrative and
management positions.

Training

Most oil companies take students

for summer work, particularly in the

refineries.

Graduate engineers, on joining a

company, are trained to fit them for

their future career in the industry.

In general, training schemes in the

industry are carried out over a con-

siderable period and may be based
on on-the-job experience to give the

new engineer a broad background in

the operations involved. In addition,

the sales engineer usually receives

intensive training in ali aspeets of the

products marketed and their appli-

cations. As mentioned above, the

lubrication engineer is one example
of those who must have consider-

able specialized knowledge in a par-

ticular field.

Salary and Benefits

Starting salaries for newly-grad-

uated engineers are generally com-
petitive with the rates current in

other industries. Advancement is then

based on ability and experience, and
salaries are usually reviewed at regu-

lar intervals. The highest executive

positions may be reached by the right

man.

Paid vacations, pension and health

plans, and other benefit schemes are

general in the industry.

Further Information

There is much material available

in the libraries on various aspeets of

the petroleum industry, but two re-

cent articles in The Engineering Jour-

nal give an insight into the overall

industry in Canada and into the par-

ticular problems involved in the eon-

struction of a modern refinery. These
are:

(1) Canada's Petroleum Industrv;

G. M. Furnival, M.E.I.C. The Engi-

neering Journal, 1955, Aug., p. 1035.

(2) Engineering for a New Pet-

roleum Refinery in Montreal; J. Alex-

ander, M.E.I.C, and E. Alzner,

M.E.I.C, ibid, 1956, April, p. 421.

Crude oil and petroleum products must be transported over great distances, and the
pipeline is the chief means of overland distribution. The picture shows a centrifugal

pump and speed increaser at a pump station of one of the major pipeline companies.
Engineers play a large part in pipeline eonstruction.
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Twelve Months' Experience

Backs Audograph Choice by

Engineering Institute of Canada

. 29 A956

Why not test before you buy?

You can rent the new
Gray Audograph V for 1 to 3 years

. . . with an option to buy at any time

. . . for only $19.35 a month.

Basic rental payments will be credited

in full towards the purchase price of

this combination recorder transcriber.

This offer also applies to ali Audograph
telephone-dictation installations large

and small. Get the full facts now
without obligation.

flfLjp? JYjk

Audograph, PhonAudograph
and Telephone Dictation Systems

Audograph (Canada) Ltd.

Associated with Seeley Systems

CLIP AND MAIL COUPON TODAY!

Audograph (Canada) Ltd.

535 Oxford St., Toronto 14

Send me illustrated booklet on the new Gray Audograph V—with

details on your new Rent-Purchase Plans.

Name Title

.

Firm.

Address

.

City , Prov.
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Appointments and Transfers

Union Carbide Canada — John S. De-
war is appointed vice-president of Un-
ion Carbide Canada Limited, contínuing

as president of that company's division,

National Carbon Company. It is also

announced that Gordon W. Patterson has

been appointed vice-president of Na-
tional Carbon Company.

B. F. Goodrich— P. B. Mason, produc-

tion superintendent, B. F. Goodrich Can-
ada Limited, has announced the follow-

ing appointments: E. R. Current, staff

manager; R. Knowlton, production man-
ager, tire division; and Marshall W.
Roth, manager, tire construction, will

report to the production superintendent.

William B. Flora becomes vice-presi-

dent, sales.

Air Reduction Canada— J. R. Morrison

has been appointed to the technical sales

staff of Air Reduction Canada Limited.

Stewarts and Lloyds — The appointment

is announced of George F. Clark as the

Toronto manager of Stewarts and Lloyds

of Canada Limited.

George F. Clark

International Nickel— Kenneth B. Young
has been appointed to the staff of the

Canadian development and research di-

vision of The International Nickel Com-
pany of Canada, Limited.

Canadian Ingersoll-Rand — James W.
Kennedy has been appointed manager,

pump division, of the Canadian Ingersoll-

Rand Company Limited with headquar-

ters in Montreal.

Thompson Products Limited— J. K.

Abel is appointed manager, replace-

ment division, Thompson Products Lim-

ited, comprising the sales organizations

Thompson Service, Toledo Steel Prod-

ucts, and Ramco Rings.

Le Roi Division— Milton R. Conroy has

been appointed manager of Canadian

sales for the Le Roi Division, Westing-

house Air Brake Co., Milwaukee, Wis.

Mr. Conroy's offices are in Toronto.

B. J. Coghlin Co. — F. O. Peterson,

chairman of B. J. Coghlin Co. Limited,

announces the appointment of S. H.

Dobell, D.s.o., as president of the com-

pany and of its subsidiaries, Watson
Jack-Hopkins Limited and Boulevard

Equipment Limited.

E. G. M. Cape Appointment — E. G. M.
Cape and Company announce the ap-

pointment of Robert Devlin as general

superintendent in charge of a number
of the company's projects in Ontário.

Mr. Devlin's headquarters are at 688

The Queensway, Toronto 14.

Progressive Welder, Canada—The board

of directors of Progressive Welder, Can-

ada Limited announce the appointment

of E. J. Fonnhals as general manager of

Canadian operations, with headquarters

in Chatham, Ont.

Josam Canada Appointments — J. S.

Newman, vice-president and general

sales manager of Josam Canada Limited

has announced the appointments of

Harvie Ashman as Northern Ontário rep-

resentative, and of Roy Gibbon Agen-

cies as sales representative in the Lake-

head territory.

A DIGEST

OF INFORMATION

RECEIVED BY

THE EDITOR

J. W. Hutchinson

Powerlite Devices— J. W. Hutchinson

has been appointed manager, switchgear

and accessories engineering, Powerlite

Devices Limited.

Canadian Zurn Engineering— Kenneth

H. Tremain has been elected vice-pres-

ident of Canadian Zurn Engineering Ltd.

Dominion Bridge Subsidiaries— Several

changes are announced in the sénior

staffs of Manitoba Bridge & Engineering

Works Limited, and Manitoba Rolling

Mill Co. Ltd., subsidiaries of Dominion

Bridge Company Limited. A. Campbell,

m.e.i.c, becomes president of both Man-
itoba companies on the retirement of

H. A. Mackay; J. Stewart Campbell,

m.e.i.c, becomes manager of Manitoba

Bridge & Engineering Works, Ltd.; Hugh
Lindsay Smith, formerly works manager,

becomes manager of Manitoba Rolling

Mill Co. Ltd. Operatíng staff changes

include: J. Munro E. Dale, works man-

ager, Manitoba Bridge, on the retire-

ment of P. G. Meurer; R. G. Honey-

borne, superintendent; and H. A. Mac-

kay Jr., superintendent, Manitoba Rolling

Mill.

Collins Radio Company — Appointments

announced by Collins Radio Company of

Canada Limited are: Anthony Davies.

(Continued on page 1476)
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OIL AND GAS BURNERS

/ The above illustrated oil burner unit, approved by
/ CSA Approvals Laboratories, is equipped with

/ "Raskin" steam atomizing oil gun. It is adaptable

f to either natural, induced or forced draft operation

and in many installations proved a capacity range of

25 to 1 without having to change the burner tip or

move the gun in and out. Through its simplicity and

efficient operation it has made many friends for

itself among consulting engineers and plant operators.

Now that gas is coming into wider use, many cus-

tomers will realize the advantages of this unit which
is so easily adaptable to gas firing.

If you wish to obtain any free literature, tear off this page and mail to us.

We will forward to you our catalogue No. DN-54 showing industrial oil

burners. We shall also include a reply card which indicates many other

"Raskin" products.

"Raskin" representativas are located from coast to coast. They are capable

to solve most problems a,nd to service ali types of "Raskin" burners. Please

ask for name and address of "Raskin" Representative nearest you.

4220 IBERVIILE ST.

• MONTREAL CANADA
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director of sales; Albert C. Petrasek, sales

nianager of ground Communications
equipment; and E. H. Edge, general

Communications sales department.

Spannall of Canada— Murray Griffin

has been appointed Canadian sales rep-

resentative for Spanall metal horizontal

shoring for concrete floor forms.

Canadian Agent— The English Electric

Company of Canada Limited has been
appointed Canadian agent for the prod-
ucts of the P. and B. Engineering Com-
pany Limited, of England, who manu-
facture thermal relays for motor protec-

tion, thermal indicators to register maxi-
mum demand and maximum load, earth-

ing clamps and operating polés, cable

tracers and instruments for cable fault

detection.

Rolling Stock Manufacture—E. J. Cos-

ford, president and managing director of

Canadian Car & Foundry Company, Lim-
ited, of Montreal, has announced that

his company had been licensed by the

Budd Company of Philadelphia to build

and sell all-stainless steel railway pas-

senger cars, railway disc brakes and

Mines and Technical Surveys—W. Keith

Buck is appointed chief of the mineral

resources division, Department of Mines

and Technical Surveys, as announced by
Mines Minister George Prudham.

Canada Iron Foundries-R. Lyle, vice-

president sales, Canada Iron Foundries

Limited, announces the appointment of

K. E. Walker as district sales manager,

pipe division, Toronto, succeeding

George M. Gass, who has retired after

45 years service.

Budd Rolokron, an anti-wheel slide de-

vice. The agreement will permit the Ca-
nadian manufacture of ali types of stain-

less steel passenger equipment, includ-

ing the Budd self-propelled rail diesel

car and scenic dome type passenger

equipment.

Laticrete Distributors—The appointment

of three distributors for Laticrete has

been announced by W. M. MacLean,
general sales manager of the Látex and
Reclaim Division of Dominion Rubber
Company Limited. The distributors ap-

pointed are Bostwick and Company,
Moncton, New Brunswick; Roy Gibbon
Agencies, Port Arthur, Ontário; and In-

dustrial Coatings Limited, Vancouver,

British Columbia. Laticrete, developed

in Canada by Dominion Rubber, is now

also being produced under licence in the

United States. It bonds readily to con-

crete, steel, or other materiais, and is

widely used to repair damaged concrete,

or over sound concrete or steel where
properties of corrosion resistance, skid-

proofness, non-sparking qualities, and
flexibility, are desired.

Chain LinkFence— An announcement has

been made recently of arrangements

having been completed between The
Steel Company of Canada, Limited,

Hamilton, the Dominion Bridge Com-
pany Limited, Vancouver, the Riverside

Iron and Engineering Works Limited,

Calgary, the Standard Iron and Engi-

neering Works Limited, Edmonton, and
the Manitoba Bridge and Engineering
Works Limited, Winnipeg, to provide a

complete chain link fence service

throughout Western Canada. Through
the arrangement, complete stocks of

Stelco fence materiais have been estab-

lished at Vancouver, Calgary, Edmon-
ton, and Winnipeg where the companies
representing Stelco are prepared to offer

a service which includes surveys, with-

out obligation, of properties to determine
the fence requirements and estimates of

cost with or without erection.

New Airco Distributor— It is announced
by Air Reduction Canada Limited that

(Continued on page 1480)

New Equipment and Developments

FRLK ALL-STEEL

MOTOREDUCER

A—Horizontal All-motor (foot mounted)

B—Vertical All-motor (foot mounted)

C—Horizontal Integral (flange mounted)

D—Vertical Integral (flange mounted)

• All-sreel sealed housing

• Design versatility

• High overhung load capa-

ciry

• Wide speed range

• Adaptability to morors

(jig-drilled for NEMA
morors)

• FALK precision gearing.

Applicable to m/xers, agitators, conveyors, classifiers, pumps and other equipment.

THE
WILLIAM

& SONS
LIMITED

A DIVISION Ol MILLSPAUGH UMItSD. SHEFFIELD. ENGLAND

OWEN SOUND. ONTÁRIO

Montreal: 1224 St. Catherine St. W. St. Catharines: 50 Church Street Haileybury: John H. Brumell
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NEW..."M" Frame Molded Case Circuit Breakers

are fully designed for 800 ampere applications
C.S.A. APPROVED

For applications which formerly required

larger and more expensive equipment, you
can now use the new I-T-E "M" frame

molded case circuit breaker without sacri-

fice of quality. It offers optional pressure

connectors for double or triple cable con-

nections per phase contained within the

circuit breaker case. Exclusive 3" pole cen-

ter design dimensions permit easy accessi-

bility for front cable or rear bus and stud

connections. And the "M" frame breaker

is ideally suited for use in panelboards,

power paneis, switchboards, motor controls,

bus duct plugs, and individual enclosures.

Available with interchangeable trip units

providing continuous 600, 700 or 800 amp
ratings in 2- or 3-pole construction for 250

volt d-c and 600 volt a-c service. Interrupting

ratings (NEMA test procedure): 600 v a-c,

25,000 amp; 480 v a-c, 35,000 amp; 240 v

a-c, 50,000 amp; 250 v d-c, 20,000 amp.

EASTERN POWER DEVICES LTD.

29 WABASH AVE. TORONTO.

Triple cable connectors accommodate three 300-400

mcm cables per phase.

Optional double cable connectors accommodate two

400-500 mcm or 600-700 mcm cables per phase.

EPD EASTERN POWER DEVICES LIMITED/
TORONTO • HEAD OFFICE 29 WABASH AVENUE - MONTREAl • 620 CATHCART ST. ROOM 1021

VANCOUVER • WESTERN CANADA BLDG. 416 WEST PENDER ST.

SPECIALISTS IN
SWITCHGBAft

5612
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CONTROLLED
HURR ICANES

FOR STEAM POWER PLANT

The above forced and induced

draft fan installation at the

Canadian Chemical Company's
Plant at Edmonton, was spe-

cially designed by Canadian
Blower & Forge to meet high-

pressure requirements in air

supply and flue gas exhaust.

The installation consists of

four forced draft fans operat-

ing at 1170 r.p.m., two driven

by 300 H.P. motors, two by
steam turbines and four induc-

ed draft fans operating at 870
r.p.m., moving flue gas at

425 °F. Two of these are driven

by 400 H.P. motors, and two
by steam turbines. Boilers were
built to specifications by Foster

Wheeler Ltd. of St. Catharines.

The layout permits easy access

to ali parts of the installation.

This is another example of

"Canadian Buffalo" at work
designing and building indus-

trial fan equipment. It is also

evidence of C.B.&F. readiness

to meet any fan or ventilation

problem with the specialized

knowledge that gets jobs done
quickly, efficiently and econ-

omically.

• BRIEFS

Standard Welding Supplies Limited, of

Montreal, is an authorized distributor of

Airco Products.

Josam Representatives— Josam Canada
Limited announce the appointinent of

Marshall, Turnau, Boucher & Compar-
as Josam sales representatives for the

Province of Quebec.

Magnetic Drives—Tormag Transmissions

Ltd., Vancouver, has granted The Whit-
ney Chain Company of Hartford, Conn.,

manufacturing and didstribution rights

for the United States and Canada of

products to be known as Whitney-Tor-
mag Magnetic Drives. The units will be

manufactured by The Whitney Chain
Company in their factory at Hartford.

Conn., and distributed throughout the

United States and Canada. The Tormag
unit transmits power through the use of

permanent magnets and therefore re-

quires no mechanical connection between

the driving and the driven elements, nor

does it need any electrical connection or

hydraulic fluid.

Sales Agreement — A reciprocai sales

agreement has been signed between Ca-

nadian Marconi Company, Montreal, and

National Aeronautical Corporation, Penn-

sylvania, U.S.A. whereby Canadian Mar-

coni will distribute NARCO standard line

equipment for business aircraft, and the

new Sapphire line of navigation and

eommunications equipment, which is type

certified by C.A.A. for airline use. At

the same time Canadian Marconi an-

nounced that NARCO will market Mar-

coni's new automatic direction finder

( CMA 301 ) through its regular chan-

nels throughout the United States.

Air Conditioning Units- The complete

range of Westinghouse Air Conditioning

units is now being marketed in Canada

by the B. F. Sturtevant Company of

Canada Limited (a subsidiary of Cana-

dian Westinghouse Co. Ltd.). Sizes are

available from the smallest half-ton win-

dow unit to the 100 ton hermetic com-

pressor for large central plant systems.

The complete Westinghouse line has re-

cently undergone many changes in basic

design and structure. Also announced is

the introduction of a new air-cooled con-

denser for use witii central type home
units and certain of the packaged com-

mercial models.

Separator Distribution—Pacific Industrial

Engineering, Inc. announces the appoint-

ment of H. J. G. McLean Ltd. of Brant-

ford, Ont, for the sale and service of

Pacific separators in the Provinces of Sas-

katchewan, Manitoba, Ontário and Que-

bec. The Pacific separator operates on

the fully pressurized flow flotation prin-

cipie and is supplied in models ranging

from 25 to 2000 U.S. gal. per minute.

B.C. Oil Refinery— A major interest in

X-L Refineries Limited, Dawson Creek,

first British Columbia refinery to proceSS

Peace River crude oil, has been acquired

CANADIAN BLOWER
& FORGE

COMPANY LIMITED
HEAD OFFICE) KITCHENEB, ONTÁRIO

ENGINEERING SALES OFFIGES

Montreal, Toronto, Hamilton

Saint John

Winnipeg, Edmonton, Vancouver
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• • . you can always count on quick delivery of

from

(anada W'Re

w
*

:

MAIL COUPON FOR CATALOGUE

Whatever amount of magnet wire you
need ... a single spool, a carton, or fifty,

Canada Wire is equipped to give you
quick service always and emergency
service when you need it.

You save the space and expense of
carrying large stocks
. . . you have one convenient source
of supply for ali types and sizes.

. . . you are always sure of highest EJ, °

quality, from Canada's largest I Sales Promotion Department,
manufacturer of wire and Canada Wire and Cable Company Limited, j^k "W
cable products. I Postal Station "R", /^H

j

Toronto 17, Ontário.

Please send me your Magnet
Wire catalogue M52.

Nome i^^rn I

Factories : Toronto, Montreal, Fort Garry, Vancouver I
Company .

Sales Offices from Coast to Coast ' ..." '

|

Address
j

LCity Prov
I

5J±S_J

Canada W'REn Cable (ôjipany^
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by Pacific Petroleums Ltd., pioneer of

the B.C. gas and oil fields, it was an-

nounced by George L. McMahon, pres-

ident of Pacific. The 3000-b/d Dawson
Creek refinery will be operated in con-

junction with the new $20 million Peace
River gas processing plant which Pacific

and Westcoast Transmission Company
Limited are building at Taylor Flats,

B.C. This latter plant will clean the na-

tural gas from Peace River fields before

it enters the Westcoast pipeline. Produe-
tion from the plant will include sulphur,

propane, butane, natural gasoline and
other liquid hydrocarbons. This is the

first processing of B.C. crude.

Plant Expansion- A $500,000 expansion

of the offices, laboratories and plant of

Alchem Limited at Burlington, Ont., is

announced by the company's vice presi-

d»nt and general manager, W. C. Heim.
The expansion will include a new two-
storey wing to the offices and labora-

tories and a one-storey addition to the

plant. Contract for the project has been
awarded to the W. H. Cooper Construc-

tion Co. Ltd. of Hamilton. Prack and
Prack, also of Hamilton, are the arehi-

tects.

A.E.C.L. Fuel Element Contract- A
long-term contract to fabricate fuel ele-

ments has been awarded to AMF Atom-
ics (Canada) Limited by Atomic Energy

of Canada Limited. A new 30,000 sq.

ft. plant and nuclear laboratory will be

built on a 30-acre site at Port Hope,
Ont. This will be the first unit of a

large nuclear facility and will be staffed

by Canadians. AMF Atomics (Can-

ada) is one of the first private com-
panies in Canada to be organized solely

for nuclear research and development
engineering. Denton Massey is general

manager.

New Company Formed— Formation of a

new company, Prenco Products Com-
pany, Lakeshore Road, Clarkson, On-
tário is announced by John M. Atwood,
general manager. Specializing in treat-

ment of porosity in metal castings of ali

kinds, the new company will manufac-
ture foundry supplies and equipment of

various types. Initial products to be
made are Porlox seal, a metal oxide type

seal for casting impregnation, and See-

O-Two core binder which is used in the

production of foundry cores and moulds
by the carbon dioxide hardening process.

Dynapump Representatives — Jenkinson

and Company Ltd., Toronto, have been
appointed by The Fostoria Pressed Steel

Corporation as exclusive Canadian rep-

resentatives of the new improved Dyna-
pump. The outstanding characteristics of

this new pump are the high head, up
to 25 feet, capacities to 1330 square

feet of radiation, elimination of noise,

improved flange design, simpler installa-

tion and one size for ali small building

applications.

Engineering Office- Arthur G. McKee &
Company of Canada, Ltd., has opened

a Canadian engineering office on Toron-

to^ lakefront, H. E. Widdell, president,

has announced. Carl L. Nilson has been

named general manager of the new en-

gineering office.

To Manufacture in Canada—The Ric-

wiL Company of Canada Limited an-

nounces establishment of manufacturing

facilities in St. Thomas, Ont. It is affili-

ated with Ric-wiL Incorporated of Bar-

berton, Ohio, U.S.A. H. S Boring is pres-

ident of Ric-wiL Incorporated and the

Canadian company; Earle R. Hall has

been elected vice-president; and Charles

Hammersley, former chairman of the St.

Thomas Industrial Board, has been ap-

pointed works manager. Production of

Ric-wiL insulated piping systems has be-

gun.

Organization Changes— A change in or-

ganization structure has been announced
by CHAIN Belt Company, Milwaukee.

The present divisional structure will re-

main unchanged with each division re-

sponsible for its own operations, but it

is now planned to group these divisions

in accordance with the major end use

of their various products. An industrial

(Continued on page 1486)

THERE'S A FASCINATING FUTURE

for ENCINEERS in the

COMMUNICATIONS BUSINESS

Were looking for keen young
engineers vvho graduated within

the past few years. Their salaries

would be commensurate with

qualifications and experience,

and every opportunitv would be

given them for advancement to

higher executive positions in both

engineering and administrative

capacities.

Our continuing progress and

expansion plans offer a diversity

of jobs in the engineering of

eommunication systems. Latest

types of radar, radio and micro-

wave equipment— network TV
and transmission — telephone

switching, carrier, cable distri-

bution and other eommunication

systems provide a wide choice

of career over a broad territorv.

Write*, phone or applv in

person to our Emplovment Office

at 620 Belmont St., Montreal—
or 76 Adelaide St. W., Toronto.

*Appl/conls shou/d be ovoí/ob/e for

interview in Montreal or Toronto.

lllustration shows
part of a 60-ft. dish

antenna for over-

the-horizon micro-

tvave transmission.
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Corrosion-Resistant,

Heat-Resistant

Steel Pipe

Curtiss-Wrighfs Metals Processing Division now
offers the petroleum, petrochemical and power in-

dustries a line of high-quality, extruded steel tubu-

lar products to meet the most severe demands of

modem processing. Inherent corrosion and heat-

resistant properties of the steel alloys used are

amplified by extrusion because the finished tube is

produced with only one heat, in one pass of the

giant 12,000 ton press . . . formed under compres-

sion in a matter of seconds without seams, in lengths

up to 50 feet. Extra margins of resistance to cor-

rosion and heat are built in easily by extruding

heavier pipe wall thicknesses at no sacrifice in pro-

duction speed. The most up-to-date quality control

facilities, including ULTRASONIC TESTING,
are employed in production.

Curtiss-Wrighfs extrusion facility is a specialty

mill, ideally equipped for the production of special

purpose, premium quality tubing. Conformance to

A.S.T.M. specifications and other exacting stand-

ards is assured by an experienced engineering staff

and the most modern metallurgical testing equip-

ment.

When higher pressures and temperatures, or
more corrosive service conditions demand more
than the ordinary in large diameter pipe, let Curtiss-

Wright serve you through the nearest Metals Proc-
essing Division Branch Office, or write to the ad-
dress shown below.

CURTISS-WRIGHT
OF CANADA, LTD.

1980 SHERBR00KE ST. W. MONTREAL, P. Q.
i

ELECTRONIC$»NUCLEONICS»PLASTICS»METALLURGY«ULTRASONICS.AVIATION
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equipment section and a construction ma-
chinery section are therefore being es-

tablished. The industrial equipment sec-

tion will be made up of the company's
Roller Chain Division, the Chain and
Transmission Division, the Conveyor and
Process Equipment Division, and the

Shafer Bearing Division. The construc-

tion machinery section will consist of

the Construction Machinery Division,

Milwaukee, the Califórnia Division, Los
Angeles, and CHAIN Belt (Canada),
Toronto.

Steam Generating Station— As part of

the Commission's long-term planning for

the northwestern part of the province,

Ontário Hydro property officers are ar-

ranging options on possible future sites

for a steam generating station at the

Lakehead. It is expected that, in the
near future, crews will go into the area

for test-boring of the sites under con-

sideration. The activities now under way
are stated to be a safeguard for the fu-

ture power supply of this rapidly ex-

panding district.

Canadian Oil Expansion— Contract for

the $3,000,000 petrochemical plant at

Canadian Oil's Sarnia refinery has been
awarded to The Fluor Corporation of

Canada, Ltd., refinery and chemical-en-

gineer contractors of Toronto. The con-

tract calls for the engineering and erec-

tion of a Udex plant having a design

capacity of 3,650 barreis a day, and a

4,400 barreis per day Platforming

unit. Completion of the new plant is

scheduled for next summer. A modem
glass and aluminum building in Toronto

will house the new head office of Cana-
dian Oil Companies, Ltd. A feature of

the new structure, which will be named
the Canadian Oil Building, is multi-

storey parking. This comprises five stor-

eys—two and a half storeys above ground
and two and a half below ground—ac-
commodating 110 cars. Modelled on the

Lever Building in New York City, the

Canadian Oil Building is of steel con-

struction with aluminum curtain walls,

plate glass windows, and structural glass

spandrel paneis.

Power for Ore Bridge— Ali electrical

drive equipment for the Algoma Steel

Corporation ore bridge will be supplied

by the Canadian Westinghouse Com-
pany. The bridge, to be the fastest in

North America, will be located at Al-

goma^ Sault Ste. Marie, Ontário, plant

and will be built by Heyl & Patterson

Inc. of Pittsburgh. It will have a free

digging capacity of 1,540 gross tons per

hour.

The main drives, bucket hold and
close, trolley and bridging are adjustable

voltage d.c. The adjustable voltage

drives are controlled by Rototrol speed
regulators, with Magamp current limit

override. Power is brought on to the

bridge at 2300 volts, 3 phase, 60 cycle.

A six unit M.G. set comprising a 1000
hp. synchronous motor, two 300 kw. d.c.

generators for the bucket drives. two 300
kw. d.c. generators for the trolley drive

and a 50 kw. constant voltage d.c. gen-

erator, powers the main drives and d.c.

auxiliaries

The 20 gross ton bucket is driven by
hold and close motors, each rated 250
h.p., 1 hour. The trolley is driven by
two 250 h.p. continuous rated motors.

Bridging is done with the hold genera-

tor powering four 45 h.p., 30 minute,

pier leg motors, and the close generator

powering two 65 h.p., 30 minute, shear

leg motors. A power centre, 150 kva.,

2300-575 volts, provides power for bridge
lighting, the apron hoist and rail clamp
drives, and auxiliaries. The bucket tum-
table is driven from 250 volts d.c.

constant voltage.

Core for Nuclear Reactor- The John In-

glis Co. of Toronto, who have just com-
pleted the construction of the heart of

the new Chalk River NRU reactor, are

(Continued on page 1490)

HORTON
EQUIPMENT FOR r the pulp and

Shown here ore fíat-bottom, open top tanks

which were designed and fabricated for the

Dryden Paper Company Limited, Dryden, Ont.,

by Horton Steel. They are equipped with special

mechanisms for processing wood for conversion

to paper — a vital step in the pulp and paper

industry.

MORTON 5644R

WORKS LIMITED
CALGARY TORONTO MONTREAL
MAIN OFFICE AND PLANT FORT ERIE ONTÁRIO
WESTERN PLANT • LETHBRIDGE ALBERTA

Horton Steel is Canada's largest and most experi-

enced supplier of welded tanks and allied products.

No matter the design, fabrication or erection prob-

lem, Horton will invariably have the answer. From

the pulp and paper industry, as illustrated here, to

almost every facet of Canadian Industry, Horton is

playing a vital role. Whether it is storage tanks,

elevated water tanks, bins, smoke stacks, steel plate

work, pressure containers or any one of the vastly

varying allied steel plate products so necessary in

industry and commerce — Horton will supply it.

Write the nearest Horton office for tenders or

additional information.

AGENTS » GORDON RUSSELL LTD .1UMFORO MEDLA
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NEOPRENE sling

handles highly finished

metal stock

Long service life is expected from the

neoprene-cushioned sling shown be-

low handling a piece of finished bar-

stock. The conventional woven wire

sling has been completely encased in

neoprene, providing a soft, smooth

cradle that won't mar the highly pol-

ished surface.

The manufacturer used neoprene

for the sling because of its superior

resistance to oils, greases and aging.

Even under the most severe service

conditions, neoprene offers long, de-

pendable performance.

In your plant, neoprene offers cost

savings wherever you need a durable,

resilient material. Hose, belts, gaskets,

tank linings and many other applica-

tions profit by neoprene's unusual re-

sistance to heat, oil, chemicals, aging

and flex cracking.

Use the coupon for more complete

information on neoprene. Ifyou have

a specific problem, let us know on the

coupon.

Neoprene wire slings can be supplied in
any length or width, used in a basketor
choke hitch for handling a variety of
metal shapes. Sling pictured is 4" wide
and 5' long.

New rubber-based paints resist

ozone, chemicals, heat and weather

There's a new kind of industrial main-

tenance paint on the market. These paints

are based on Hypalon, Du Ponfs new
synthetic rubber. They resist ozone,

strongly oxidizing chemicals, heat and

weather. And, whafs more important for

color-conscious plant engineers and pur-

chasing agents, Hypalon paints come in

a range of colors, ali of which are stable

to sunlight exposure.

Hypalon coatings can be brushed or

sprayed. A sprayed coating, applied with

standard Iacquer or enamel spray equip-

ment, gives a glossy finish and can be

built up in the same way as other coatings.

Whichever method you use, you can

get colors that start bright and stay bright

—applied inside or outside ofyour plant,

They can be used to color-code piping

systems or to color-condition your equip-

ment. In ali cases, your equipment is pro-

tected by a resilient, long-lasting coat-

ing. The end result is reduced plant main-

tenance costs.

We'll be glad to send you a list of sup-

pliers. Write "Suppliers list" on the cou-

pon. Clip the coupon, also, for informa-

tion on the many other uses forHypalon.

EASY TO APPLY,HYPALON coati ngs are brushed
or sprayed on like enamel. They add bright,
light-resistant color and long-lasting protec-
tion to your plant equipment.

HYPALON is a registered trademark of

E.I. du Pont de Nemours & Co. (Inc.)

ADA

I am particularly interested in.

Please add my name to the mailing list for your free publications, "The
Neoprene Notebook" and "Facts about HYPALON."

Du Pont Company of Canada Limited,

Chemicals Department, Room A-4,

P.O. Box 660, Montreal.

Name
Firm

Address

City .Prov..



Âll your welding needs

and technical hei

p

from ONE SOURCE
Industrial one-stop buying of ali your welding and cutting equip-

ment and supplies is as satisfactory and profitable as it is in a

modern department store or shopping centre. Canadian Liquid Air

offers you a complete line of:

Welding gases (Oxygen, Acetylene, Árgon)

L.A. welding and cutting equipment

Miller AC & DC are welders

Mild and stainless steel electrodes

Wear-resistant and hard-surfacing

electrodes and weldments

Gas welding rods

General welding supplies

Technical services, based on a half-century of

welding experience, are also available.

1 o

Canadian LIQUID AIR Company
LIMITED

ST. JOHN'S, SYDNEY, HALIFAX, MONCTON, QUEBEC, SOREL, MONTREAL, TORONTO,
HAMILTON, WATERLOO, LONDON, SARNIA, WINDSOR, SUDBURY, PORT ARTHUR,
WINN1PEG, REGINA, SASKATOON, EDMONTON, CALGARY, CRANBROOK, VANCOUVER,

VICTORIA, KITIMAT.
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to build another for índia. They are to

supply, under the Colombo Plan, the pile

core components and the control and
shut-off rods for a special research re-

actor that will be installed near Bombay.
This new reactor is similar to the NRX,
constructed for Chalk River some years

ago, but incorporates latest modifications.

It is scheduled for delivery about the

middle of 1957.

Plant Completed— Leo E. Ryan, presi-

dent of Monsanto Canada Limited, an-

nounced the completion in September, of

the new synthetic resin plant at Clover

Bar, Alberta, near Edmonton. Production

of phenolic and urea resins is under way.

The plant was built on Schedule, with

operations in progress four months after

ground was broken.

Mill Lubrication System— A contract has

been awarded Dravo Corporation, Pitts-

burgh, for a custom-designed mill lubri-

cation system to be installed on the Min-

ton vacuum dryer section of a new pulp

mill for British Columbia Forest Prod-

ucts Ltd. at Crofton on Vancouver Island,

B.C. Dravo was given the order by Do-

minion Engineering Co. Ltd., of Montreal

designers and builders of the 178-inch

pulp machine which will be equipped
with a Minton dryer. The lubrication sys-

tem will have a metered flow of 115 U.S.

gallons per minute of 900 SSU oil at

100 deg. F.

Surface Grinders— Atlas Copco Canada

Ltd. has announced two new air-powered

surface grinders—the 6 lb. LSS 61 model

developing 1.3 h.p. at 600 r.p.m. and

the 12 lb. LSS 81 developing 2.6 h.p.

Both machines are effective for sanding

and polishing, for grinding with the new
reinforced-hub wheels at surface speeds

up to 15,000 feet per min. as well as

for heavy work with cup wheels or wire

brushes to which LSS 81 is particularly

adapted. Reliability and low maintenance

cost stem from extreme simplicity of de-

sign. Main housing is a single light alloy

casting, while governors do not require

adjusting.

New Scholarships- The setting up of sl\

$500 scholarships and one $2,000 fellow-

ship annually in four Canadian uni-

versities was announced recendy by

Walter C. Koerner, president of Alaska

Pine & Cellulose Limited. Four scholar-

ships each worth $500 will go to the

University of British Columbia, one each

in forestry, chemical engineering and

civil engineering. One $500 scholarship

will be open only to sons and daughters

of Alaska Pine & Cellulose employees.

One $500 scholarship in chemical en-

gineering will go to both McGill and

the University of Saskatchewan. In ad-

dition a $2,000 fellowship in graduate

chemical engineering will be established

at the University of Toronto with pre-

ference in diis case being given to a

student coming from British Columbia.

Ali scholarships go into effect this fali.
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TECHNICAL PAPERS
The Institute maintains a fund for the separate

publication of high-calibre original technical

papers. Interest in such papers is limited to a

relatively small audience of specialists in the

subjects to which the papers relate, and it is not

economically sound to publish them in the

Journal which aims at the interest of some 16,000

engineers in ali branches of the profession.

It is an obligation of the Institute to publish

original works which contribute to the reference

literature of the profession. The Technical Papers

are distributed to the world's major engineering

societies and technical libraries. Similarly it is an
obligation of those engineers qualified to write

these papers to submit them for possible inclusion

in the literature. The publications committee
invites authors to present such manuscripts for

submission to qualified reviewers and publica-

tion if warranted. Written discussion will be ac-

cepted and published as supplements.

Technical papers issued to date are-

—

No. 1—Flow in Conduits and Canais:

—

French and Wood. Comprises tables and
diagrams for the solution of problems of

flow in open and closed channels.

Price $1.50

No. 2—A Revised Manning Flow Formula:

—

Blench. A discussion of the various hy-

draulic flow formulae in use or proposed.

The author, formerly Director of Irriga-

tion Research, Punjab, Pakistan, and
now on the staff of the University of

Alberta, concludes that the Manning
formula, with modifications, is the best

now available. Price $1.00

No. 3—Air Entrainment by Water in Steep
Open Channels:

—

Priest. A theoretical

solution of a problem of interest to hy-
draulic engineers $1.00

No. 4—Graphical Solution of Partial Differ-

ential Equations with Engineering
Applications:

—

Wood. Solution by sim-

ple, almost automatic, methods of equa-
tions arising from the study of water
hammer phenomena, impact, and other

common engineering problems. This pa-
per will be of particular value to hy-
draulic engineers and structural and ma-
chine designers. Price $3.00

No. 5—Economy in Rigid Frames:

—

Monti.
Charts and diagrams to facilitate rapid
preliminary design of the common types
of rigid frames, eliminating the cut-and-
try methods previously necessary before

a final analysis could be attempted. This
paper belongs in the library of every
structural designer. Price $1.00

N.B.—Remittance with order please,

payable at par in Montreal.

More and more of today's building
projects are proving Massillon
Bar Joists—the original open-
wcb steel joists are still the .V^-jf^ffi»
standard of comparison for 'jSífèft

"""

strength, safety and t£>

economy. Specifications and
Ioad tables on request.

Steel for every con-
struction purpose from
Sarnia Bridge . . . riveted

or welded, fabricated, m
designed, erected.

Phone Book Yellow pages
list your local dealer.

SARNIA BRIDGE CO. LIMITED

Toronto SARNIA Montreal

Manufacturers of SAFWAY SCAFFOLD &
HOISTS: MASSILLON BAR JOISTS:

STRUCTURAL STEEL No. 4
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Problems of

Development of International Rivers

on the Pacific Watershed of Canada and the United States

General A. G. L. McNaughton, m.e.i.c.

Chairman, Canadian Section, International Joint Commission

Paper presented before the Fifth World Power Conference, Vienna, Áustria, 17-23 June 1956

The northern portion of the Pa-

cific watershed of North Amer-
ica divides between the jurisdic-

tions of Canada and the United
States. In this region many of

the more important rivers, in-

cluding the Columbia and the

Yukon, ríse in Canada and in

their course to the Pacific Ocean
flow across the international

boundary into United States

territory. By the Boundary
Waters Treaty of 1909 the ri-

parian state is vested with ex-

clusive jurisdiction and control

over the use and diversion of ali

waters on its own side of the

Hne subject only, should injury

result on the other side, to the

same legal remedies as if such

injury took place in the country

where the diversion or other in-

terference occurs.

Not only are the flows of the

rivers in question very large,

but the heads which may be

created by diversion amount, in

several cases already investigat-

ed, to 2,000 or more feet, with

consequent potentials for power
development measured in terms

of millions of kilowatts.

The jurisdictional, topograph-

ical and hydrological conditions

and problems at issue in the

watershed are indicated and the

solution proposed in the Cana-
dian portion of the basin of the

Columbia is described as an

example.

THE problems presented to Can-

ada in the development of her

water resources in the Pacific re-

gion are partlv international under
the several treaties which govern

relations between Canada and the

United States and partly national as

between the federal, provincial and
territorial authorities concerned with

particular áreas. Then, these exter-

nai and internai jurisdictional as-

pects being resolved, there are great

questions of engineering to be an-

swered by the acquisition of com-
prehensive data in regions as yet

only partially surveyed; also in the

selection of projects which will not

only make optimum use of resources

within river basins but will also take

advantage of the topography of the

Pacific coast where inlets from the

ocean penetrate the coastal moun-
tain ranges into close proximity with

southern, eastern and northern drain-

age. The great lakes and rivers,

which exist in the high valleys, open
up imaginative possibilities of im-

mense storages at high altitudes and
of diversions of substantial flows to

be used ira the large and concen-

trated heads available on the Paci-

fic slope. Here, the power plants

may be placed in easier access for

the supply of raw material to be

processed and for the despatch of

finished goods to markets. The mild-

er climate and more pleasant living

conditions of the coastal region,

warmed by the Tapanese current, is

also a verv significant advantage for

the residents of the many new com-
munities which will come into exis-

tence in consequence of the power
developments.

Within the restricted limits of this

paper an outline of the international

and national jurisdictional aspects

will be given sufficient to show the

wide choice of action which is open
to Canada in the particular Treaty

and legal situation which exists and
which, with recent legislation, has

now been firmly gripped by the Par-

liament and Government of Canada
for the Canadian people.

Space does not permit detailed

description of the multiplicity of proj-

ects which are under investigation

and study in various stages. How-
ever, data for the several river sys-

tems sufficient to indicate the oijder

of magnitude of the possibilities will

be included.

The possible projects in the Col-

umbia system including diversion

into the Fraser will be described in

general outline. The studies of these

particular projects are at present

well advanced but the descriptions

given are subject to verification in

details when reports are received on
the field investigations currently in

progress.

International Boundaries

Figure 1 is an outline map of the

Pacific watershed of Canada and the

United States showing the interna-

tional, provincial and territorial boun-

daries in the south, in the west,

and in the north. The principal

drainage basins and their rivers and
important tributaries are also de-

picted. In this region sovereignty is
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Fig. 1. Outline map of the Pacific watershed

of Canada and the United States, showing the

trans-boundary rivers between Alaska, Canada,

and the United States.
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divided between Canada and the

United States as follows:

In the south by the 49th parallel

of north latitude; on the west, along

the Alaska panhandle, by a line fol-

lowing the summits of mountains

some ten marine leagues baek from

the ocean, including the principal

fiords extending inland therefrom,

until the 141st degree of west longi-

tude is reached; thence the boun-

dary follows this line north to 'la

mer glaciale".

In every case along these boun-

daries the rivers which are of inter-

national concern flow from one coun-

try to the other across the boundary.

Treaty Provisions in Respect to

Jurisdiction over Waters Flowing
Across the Boundary

The international provisions for

jurisdiction and control of such wa-
ters are contained in the following

articles of the "Treaty between His

Majesty and the United States of

America relating to Boundary Wa-
ters, and questions arising along the

boundary between the United States

and Canada", signed at Washington,
11 January, 1909.

Article II — "Each . . . reserves

. . . exclusive jurisdiction and control

over the use and diversion . . . of

ali waters on its own side . . . but
. . . any interference with or diver-

sion from their natural channel . . .

resulting in any injury . . . shall

give rise to the same rights and en-

title ... to the same legal remedies
as if such injury took place in the

country where such diversions or in-

terference occurs . . .; neither . . .

surrender any right, which it may
have, to object to any interference

with or diversions of . . . productive
of material injury to the navigation

interests on its own side . .
."

The Parliament of Canada in ap-
proving the Treaty of 1909 vested
the Exchequer Court of Canada with
"jurisdiction . . . in ali cases in which
it is sought to enforce or determine
as against any person any right or

obligation arising or claimed under
or by virtue of this Act".

Article IV — "The High Contract-
ing Parties agree . . . not permit
the construction or maintenance . . .

dams or other obstruction . . . or

in waters at a lower levei than the
boundary in rivers flowing across the
boundary, the effect of which is to

raise the natural levei of waters on
the other side . . . unless . . .

approved by . . . the International

Joint Commission."

Article VIII — "... In cases in-

volving the elevation of the natural

levei of waters on either side of the

line as a result of . . . obstruc-

tions . . . or in waters below the

boundary in rivers flowing across the

boundary, the Commission shall re-

quire . . . protection and indemnity

of ali interests on the other side of

the line which may be injured there-

by"
The Treaty of 1909 contemplates

that matters other than those in

which jurisdiction has been vested

in the International Joint Commis-
sion may be arranged by "special

agreement between the parties".

(Article III and Article IV.)

Article IX — ".
. . any other ques-

tions or matters of difference . . .

along the common frontier . . . shall

be referred ... to the International

Joint Commission ... to examine

into and report uDon the facts . . .

together with such conclusions and
recommendations . . . subject, how-
ever, to any restrictions or excep-

tions which mav be imposed . . .

bv the terms of reference."

On occasion the Commission's rec-

ommendations in references under

Article IX have included a request

for the approval by the Governments

of particular provisions for further

action bevond the authority speci-

ficallv vested in the Commission by
the Treaty in order that the Com-
mission might undertake to solve par-

ticular difficulties or matters of dif-

ference. And, when these recom-

mendations have been approved, the

powers of the Commission have been

«mlarged accordingly.

By such procedures a measure of

flexibility is given to meet condi-

tions which could not have been fully

foreseen or provided for specifically

in the Treaty itself.

Jurisdiction over waters flowing from
within to without Canada

In the session of 1955 the Parlia-

ment of Canada enacted "the Inter-

national Rivers Improvements Act",

which states that an 'international

river" is "water flowing from any
place in Canada to any place out-

side Canada" and that "an interna-

tional river improvement" is:

"a dam, obstruction, canal, reser-

voir or other work, the purpose or

effect of which is:

(i) to increase, decrease or alter the

natural flow of an International

River, and,

(ii) to interefere with, alter or af-

fect the actual or potential use

of the International River outside

Canada".

By this Act, Parliament has given

precision to powers over water which
flows from within Canada to with-

out Canada which are implicit to

the Federal Government in the terms

of the British North America Act
which accomplished Confederation in

1867.

For the future, any "International

River Improvement" will require a

permit from the Federal Govern-
ment. Similarly the export of elec-

tricity generated in Canada has for

many years been controlled by the

requirement for a permit from the

Federal Government which is only

issuable or renewable for a single

year at a time.

The Sovereign Right to Divert

It will be noted that the basic

concept of international water law
in "rivers flowing across the boun-

darv" which is defined in Article II

of the Treaty of 1909, quoted above,

is in sharp difference to the riparian

law under which a person on the

banks of a stream has the right to

have its water come to him "undim-
inished and undefiled" and he has

an obligation to permit it to pass

downstream in like volume of flow

and freedom from poliution.

The onlv restrictions on the abso-

lute sovereign power of a state given

by Article II of the Treaty of 1909

to divert water, within its territory

which in its natural channels would
flow across the boundarv, is the

somewhat unique provision which has

been added to this clause requiring

the national authority itself to pro-

vide the means whereby, if anyone
in the other country is injured, he
may seek redress in the law courts

of the upstream country where the

diversion or interference occurs.

In the Pacific watershed, Canada,

in almost ali cases where major pos-

sibilities of diversion exist, is the up-

stream state; and in consequence, in

this region of immense potentialities,

Canada for the first time in the his-

tory of her relations with the United

States over the use of water be-

comes the beneficiary of the sov-

ereign powers of diversion prescribed

in Article II of the Treatv of 1909.

It is important to recall that this

Article was included in the Treaty

on the insistence of the United States

Secretary of State, Elihu Root, as a

matter of fundamental United States

policy, and as an inescapable re-

quirement for any agreement. Since

that time representatives of the Unit-
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Table I — Pacific Watershed of North America. The Principal Waters Flowing Across the Boundary
Between Canada and United States

Section
of

Walershed

River
or

Tributary

Direciion of
Flow

From To

Elev.
Crossing above
Boundary M.S.L. Min.
al/near Feel C.F.S.

Flow (Recorded)
Period

Mean Mean of
Max. Annual Annual Record
C.F.S. C.F.S. 1000 Years*

Acre-feet

1 Flathead B.C. Montana 4 Flathead, B.C. 3970 65 14,600 1,030 746(a) 20

2 Kootenay B.C. Montana 3 Newgate, B.C. 2309 994 98,200 9,570 6,925 18

3 Kootenay Idaho B.C. 5 Port Hill,

Idaho
1743 1.380 125,000 14,560 10,540 20

4 Pend
d'Oreille

Wash. B.C. 5 Nelway, B.C. 1720 2,500 171,000 25,580 18,520 36

5 Columbia B.C. Wash. Trail, B.C. 1292 21,200 548,600 90,560 65,560 10

6 Kettle
River

B.C. Wash. Midway, B.C. 1466 60(b) 35,000 2,692 1,949 19

7 Kettle R. Wash. B.C. 6 Grand Forks

Southern boundary
of British Columbia
with States of
Montana, Idaho and
Washington

Streams in order
east to west

B.C.

g TCpttlp TtXVclllc í\. 13 CD.L.. w asn. 1890 14 91 nnn 1 maíl,WU 1,001 1 002 20

9 Okanagan B.C. Wash. Osoyoos, B.C. 913 4.6 2,680 470 340 34(c)

10 Similkameen B.C. Wash. Keremeos, B.C. 1180 120 38,100 2,054 1,487 20(d)

11 Skagit B.C. Wash. 1583 81 10,200(e) 913 661 22

1 Unuk B.C. Alaska Revillagige-
do Is.

300(i) l,200(j)

Western boundary
of British Columbia
with Alaska

2 Stikine B.C. Alaska Wrangell.
Alaska

50(i) 28,000(j)

Panhandle

Streams in order
south to north

3 Whiting B.C. Alaska Admiralty
Island, Alaska

150(i) 2,200(j)

4 Taku(f) B.C. Alaska Juneau,
Alaska

40(i) 1020 34,600 ll,000(a) 2(h)

5 Alsec B.C. Alaska Dry Bay 250(i) 4,700(j)

1 White Alaska Y.T. Snag, Y.T. 2900U) 690(j)

2 Fortymile Alaska Y.T. Forty Mile 1100(i) l,670(j)

Western boundary
Yukon Territory
with Alaska 3 Yukon Y.T. Alaska

Y.T.

Forty Mile 850(i) 6350 279,000 73,000 52,850 8(g)

Streams in order
south to north

4

5

Black

Porcupine

Alaska

Alaska

Y.T.

Y.T. Old Crow
Y.T.

1100(i)

750(i)

740(j)

8,400(j)

6 Firth Alaska Y.T. 1650(i) 150(j)

* Terminal year is 1948 unless otherwise noted.

(a) Records generally available during ice free periods only.

(b) Minimum recorded at Cascade, B.C.

(c) Discharge records from Okanagan Falis, B.C.

(d) Discharge records from Nighthawk, Wash.

(e) Maximum recorded in 1950.

(f) Route of diversion of Yukon River through Atlin Lake —
proposed by Frobisher.

(g) Terminal year 1952.

(h) Terminal year 1954.

(i) Elevations estimated from International Boundary Com-
mission Reports.

(j) Annual run-offs estimated on the basis of drainage area

and discharge per square mile.

ed States have quoted this Article,

in cases where that country has been
the upstream state, to the disadvan-

tage of Canada and in the result an

extensive body of precedent has be-

come established through argument
presented to the International Joint

Commission principallv by learned

counsel for the United States and
for various States of the Union. An-

alysis of these presentations shows,

with reasonable elearness, the posi-

tion which has been maintained con-

sistently by the United States both

as regards their claim to absolute

right to make diversions in their ter-

ritory and perhaps even more im-

portantly what would and what
would not, in their view, constitute

an injury to parties in the country

below the boundary which would
entitle those parties to legal remedy.

It is perhaps needless to say that

the position indicated in the follow-

ing paragraphs is entirely consistent

with the practice which has been

urged bv the United States in like

circumstance.

International Rivers in the
Pacific Watershed of Canada

and the United States

In Table I, the "International Riv-

ers", shown on Fig. 1, are listed and

the place of crossing the boundary

is given together with the elevation

above mean sea levei and the flow

at that point so far as available data

permits.

These waters originate mostly in

the higher altitudes from the melting

of snow and ice and the precipita-

tion of moisture laden clouds sweep-
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ing in from the Pacific. Since remote
ages, the rivers have kept their pass-
age open to the sea by continued
erosion of the mountain barriers as
these have been pushed up by geo-
logical action. And in the result, the
upper river courses run in rapids
and falis through deep narrow val-
leys cut in the rock where condi-
tions favour the construction of dams.
In contrast, in the lower and often
in the middle reaches, the valleys
are sedimentary and are usually wide
with long traverses of gradual slope.
Here the concentration of head for
at-site power development presents
difficulties. On the other hand, im-
mense potentialities for useful devel-
opment are presented by the close
proximity of the upper basins of
some of the rivers in Canada to the
fiords extending at near sea levei
well into the hinterland. Waters from
the upper basins, it has been found,
can often be diverted by compara-
tively short and moderatelv priced
tunnels through the "divide", en-
abling the flows to be brought to
places where very large heads can
be concentrated. These favourable
topographical conditions open the
way to an advantageous use of water
in the development of power which
in many cases would not otherwise
be possible — at least with like
efficiency.

In this paper, ali that can be un-
dertaken is to give, as an example
of the possibilities, a general descrip-
tion of the plans which are contem-
plated for the rearrangement, to the
greater advantage of Canada, of the
flows of the Upper Kootenay River
into the Columbia River at the source
of the latter, and the further diver-
sion of the combined flows of the
upper waters of these rivers into the
Fraser which, from its source to its

outlet into the Straits of Geórgia
near Vancouver, Rritish Columbia, is

a wholly Canadian river.

Another example of a similar re-
arrangement of flows now under
consideration is the reversal of the
direction of flow of the upper Yukon
River and its diversion together with
that of certain of its tributaries into
the Atlin Lakes from which the wa-
ters will be taken by a series of
tunnels into the valley of the Taku.
Space does not permit a discussion
of this project in this paper.

Canadian Studies in the Rearrangement
of Flows

Figure 2 is an outline map of the
Columbia Basin showing the location

of the principal dams, power plants

and reservoirs, built or planned, both
in the upper basin in Canada and
downstream in the United States;

the adjacent basin of the Fraser and
the routes of diversion thereto, which
are under study; and other addi-

tional information which could not

be shown on Fig. 1. Table II gives

the elevation, head, mean annual
flow, and installed capacity, exist-

ing or planned, at various sites in

Canada and the United States, on
the Kootenay, the Pend Oreille and
the Columbia as far downstream as

Grand Coulee Dam and tributaries

thereto.

Reservoir capacity» existing or

planned, is given in m.a.f. (million

acre-feet, or 1.233 x IO9 cubic

metres) of storage usable for an-

nual or cyclic release as the case

may be.

The Columbia River rises in Col-

umbia Lake, flows north-northwest
to its junction with Canoe River at

the Big Bend; thence south past

Mica Creek, Revelstoke and through
the Arrow Lakes; thence past Castle-

gar and Trail to cross the interna-

tional boundary and enter Franklin

D. Roosevelt Lake, the reservoir cre-

ated by Grand Coulee Dam.
Figure 2 shows also the Kootenay

River which rises on the high slopes

of the Rocky Mountains, near the

Continental Divide, which constitutes

the Alberta-British Columbia boun-
dary; flows southward to the near

proximity of Columbia Lake which
it passes at about the same altitude,

and thence continues to cross into the

State of Montana at Newgate, Brit-

ish Columbia.

In the United States the Kootenai"
flows in a great loop through the

northern parts of the States of Mon-
tana and Idaho and re-enters Can-
ada just north of Porthill, Idaho. In

this traverse, the Kootenay falis from
approximately elevation 2309 feet

(703.8 metres) to elevation 1743
feet (531.3 m.) — a total of about

566 feet (172.5 m.), of which it

seems 194 feet (59.1 m.) at Libbv
and 263 feet (80.2 m.) at Katka,

a total of 457 feet (139.3 m.), might
be capable of development.

After entering British Columbia,
the Kootenay flows into Kootenay
Lake and along its west arm past

Nelson and thence through the six

power plants there situated, falling a

total of some 360 feet (109.7 m.) to

its junction with the Columbia near
Castlegar, British Columbia. The hy-

* Spelt Kootenay in Canada and Kootenai in the
United States.

draulic capacity of the power plants

on the lower Kootenay is 13,500
c.f.s. (382 cubic metres per second)

which is only about half the mean
annual flow as will be seen from
Table II. To use more water than

this would require an expensive re-

development not considered econo-

mically justifiable in the Canadian
interest.

Another important tributary to the

Columbia, the Pend Oreille, enters

Canada from the south, near Nel-

way, British Columbia, flows for

some I6J2 miles (26.5 km.) west-

ward just north of the boundary, fall-

ing a total of approximately 426 feet

(129.8 m.) to its mouth. At Waneta,
the lower of two power sites of sim-

ilar potentialities, about 216 feet

(65.8 m.) of head has been devel-

oped and the power plant partly

equipped with turbines and gener-

ators.

Below Waneta the Pend Oreille

joins the Columbia about one-half

mile north of the international boun-

darv.

To complement this information,

the profile given in Fig. 3 shows the

height of the water surface above

mean sea levei along the Columbia
and Kootenay and also by way of

the contemplated Columbia-Fraser

diversion near Revelstoke and along

the South Thompson and the Thomp-
son to its junction with the Fraser

at Lytton, and thence along the Fra-

ser to the vicinity of Hope, British

Columbia, at an elevation of approx-

imately 100 feet (30.5 m.).

The bar graph in Fig. 4 gives the

mean annual flows naturally occur-

ring at representative points, both in

c.f.s. and m.a.f. and as these would

be rearranged by the possible diver-

sions to be discussed later.

The Canadian Plan

Briefly, the Canadian plan for the

most effective possible use, within

Canada, of the flows of the Kootenay

and Columbia, envisages the con-

struction of a dam on the Kootenay

River above the Buli River to eleva-

tion 2710 feet (826 m.) which will

cause the Upper Kootenay to flow

across the low divide at Canal Flats,

into Columbia Lake. On the Colum-

bia at Luxor, below Lake Winde-

mere, another dam with similar top

elevation will be built and will com-

plete the Buli River-Luxor Reser-

voir, which will have a usable an-

nual capacity of some 3.4 m.a.f. (4.2

x IO9 cu.m). The contemplated div-

ersion from the Kootenay above the
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Table II. Particulars of Dams, Reservoirs, and Power Plants, existing and pianned on the Kootenay, the Pend
d'Oreille and the Columbia downstream to Grand Coulee Dam and tributaries thereto.

River Site
Elevation
feet m.s.l.

Head
feet

Mean annual
flow c.f.s.

Storage
m.a.t.

Inslalled
capacily Remarks

Kootenay Canada
Buli River
Dorr
International
boundary

2665 *

2415

2309

210
43

(no diversion)

9170 (approx).
9570

2 92
Pondage
only

kw.
zoo ,uuu

100,000

* No diversion to
Columbia

Kootenai U.S.A.
Libby

<a
International
boundary

* Period of record

1743 14,560

Duncan Lake
Canada
Howser 1835 3,950 * 1.0

* Sum of flows of
Duncan River at
Howser and Lar-
deau River at
Gerrard

West
Kootenay

Kootenay
Lake

Corra Linn

Upper
Bonnincflon
Lower
Bonnington
South
Slocan
Brillianl

Junction with
Columbia

1739.32 *

+n 1 7d(?tu l í to . o>i

360
(approx.)

0.75

Pondage
only

276,500

* Limits of present
6 ft. storage.
Additional 3 ft. of
storage or 0.37

m.a.f. possible.

1385

27,900 * H * Records from sta-

tion at Glade. B.C.
1913 - 1944

Columbia Canada
(Buli River)
Luxor

Donald
vaiij K/í

k

Mica

Priest

Little
Dalles
Murphy
Creek

2710 •

2710 *

2554
2435

1865

1610

1402

210
90

114
563

255

145

60

2,000 *

(approx.)

20,000 *

30,900 •

30,900 *

69,200 •

3.4
Pondage
only
11.8

Pondage
only
Pondage
only

4.0

47,000

X 1,320,000

í 780,000

% 420,000

250.000

* Buli River - Luxor
Reservoir

* Buli River - Luxor
Reservoir

* Period of record
1947 to 1952

" Flow for Columbia
River at Revel-
stoke, B.C.

* Flow for Columbia
River at Birchbank
"R c

Pend d'Oreille Canada

Six mile

Waneto

Junction with
Columbia

1720
1720

1510

1294

210

216

25.580

Pondage
only
Pondage
only

360,000

360,000 * * 180,000 kw. at pres-
ent installed

Columbia Boundary
United States

1292 90,560

Spokane and
others

2.98

Columbia Grand
Coulee 1288 348 5.1 1,944,000

NOTE: Existing plants and reservoirs in bold face.
Mean annual flows for period of record—No diversions assumed.
Terminal date 1948 unless otherwise noted.

í Installed capacity based on mean flow of Columbia supplemented
by 5000 c.f.s. mean flow diverted from Kootenay.

Buli River expressed as mean annual

flow is pianned as approximately

5,000 c.f.s. (142 cu.m./sec).

The dam at Buli River may be
equipped with motors and pumps
by means of which it would be pos-

sible to raise an additional 3,000

c.f.s. (85 cu.m./sec.) of water, de-

rived from the Buli and the Elk

Rivers, to the Luxor-Bull River reser-

voir from a pool to be created by

a dam at Dorr. The factor of energy

gain to Canada in bringing this water

into the Buli River-Luxor reservoir

at elevation 2710 feet (826 m.) for

use in the Columbia and Fraser in

conditions of full development would
compensate several times over for

the use of this water otherwise pos-

sible at the Dorr Dam, 43 feet (13.1

m.), and on the Lower Kootenav,

360 feet (109.7 m.).

The waters of the Buli River-

Luxor reservoir, including a mean an-

nual flow of 5,000 c.f.s. (142 cu.m./

sec.) from the Kootenay, after use

through power plants at Luxor (47,-

000 kw.) and Donald Canyon (135,-

000 kw.), will flow into the Mica
reservoir at elevation 2435 feet

(742.2 m.). In this reservoir the

usable annual capacitv contemplated

is 11.8 m.a.f. (14.5 x lO9 cu. m.) at

35 per cent drawdown. The aver-

age effecrive head at Mica will be

563 feet (171.6 m.) and the in-

stalled capacity 1.320,000 kw.

From the tailrace of the Mica
power plant, the water will flow

through a run-of-river plant at Priest

Rapids with 780.000 kw. installed;

thence into a pool to be created by
a dam at the Little Dalles. From
the Little Dalles pool at elevation

1610 feet (490.7 m.), a gravity tun-
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nel will connect to Griffin Lake
in the western slope of Eagle Pass,

presently at an elevation of ap-

proximately 1490 feet (454.2 m.),

raising it to approximately 1507 feet

(459.3 m.) and utilizing it as a still-

ing basin and forebay for the en-

visioned power plant. The tunnel

required for this project may pos-

sibly be some 16 or 17 miles (25.7

to 27.4 km.) in length.

On the South Thompson, the

Thompson, and the Fraser, the head

which might be utilized is at pres-

ent the subject of investigation. For

the purpose of preliminary studies,

1,000 feet (304.8 m.) of the 1610

feet (490 7 metres) elevation at the

Little Dalles pool has been taken

as an estimate of early possibilities.

Figure 5 gives hydrographs show-

ing the mean monthly flows at a

few representative points along the

Kootenay, the Columbia, the Thomp-
son, and Fraser Rivers respectively.

Plots for high and low, as well as

mean flows are given and also, on a

separate graph on the right, the

mean annual flow for each year of

record to illustrate the very wide
variation whieh occurs from year to

year as well as f^om month to month.

This information emphasizes the

great importance of storage, both an-

nual and cyclic, as an essential facil-

ity in any comprehensive scheme for

the economical development of riv-

ers which depend primarily, as do

the Columbia and Fraser systems,

on ice melt.

Included on Fig. 5 (see D and E),

superimposed on the hydrographs of

the Thompson at Spences Bridge and

of the Fraser at Hope, are lines show-

ing the regulated flow which can be

obtained in the low water period at

these places from the addition of 15

m.a.f. (18.5 x IO9 cub. m.) and 10

m.a.f. (12.3 x 109 cu. m.) respective-

ly, of Columbia water.

It will be noted that with an

added flow of 15 m.a.f. (18.5 x 10»

cu. m.) the minimum dependable

flows for the low water months have

been increased, at Spences Bridge

from about 4,500 c.f.s. (127 cu. m./

sec.) to 42,000 c.f.s. (1,190 cu. m./

sec.), and at Hope from about 17,-

000 c.f.s. (481 cu.m./sec.) to 60,000

Fig, 2. The northern portion of the Columbia River basin, showing developed, possible, and potential dam sites.
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ANNUAL MEAN FLOWS

• KOOTENAY» COLÔMBIA .THOMPSON-.FRASER

Fig. 4. Annual mean flows at selected points on the Kootenay, Columbia, Thompson, and Fraser Rivers.

c.f.s. (1,700 cu.m./sec), that is, by

a factor of more than 9.0 in the

Thompson and of about 3.5 far down
the Fraser.

This very desirable result opens

the way to a development of the

Thompson and the Fraser below Lyt-

ton at a reasonable cost; otherwise

it is unlikely that hydro-electric de-

velopment of these rivers could be
undertaken at ali for the reason that

up to this time Canada has given

primary consideration to the Fraser

basin for the propagation of salmon.

As matters stand on the Fraser River

system it is not possible to store any

considerable volume of water by
raising the levei of the lakes or cre-

ating new reservoirs by the construc-

tion of high dams which might in-

terfere with the upstream migrations

of salmon and their spawning and
the growth and downstream passage

of the young fish.

It is to be noted from these same
hydrographs on Fig. 5 that the water

diverted from the Columbia to the

Fraser system will be added to co-

incide with the season of low flow,

October through the following April

only; in consequence the present se-

rious flood problem on the lower Fra-

ser will not be aggravated. Salmon
migrations upstream to spawn and

THE ENGINEERING JOURNAL—NOVEMBER,

downstream to the sea occur in the

natural high water seasons only, and
so will not be affected by the diver-

sions.

Until the field investigations in

progress have been completed and
the results studied, it will not, of

course, be possible to give a precise

estimate of the power capabilities of

the South Thompson, the Thompson
and the Fraser below Lytton, which

may be made practicable for devel-

opment by the diversion from the

Columbia.

On the conservative assumption of

a developed head of 1,000 feet

(304.'8 m.) below the Little Dalles

pool, the energy generated from the

15 m.a.f. (18.5 x 109 cu.m.) to be

transferred from the Columbia will

be some 13 billion kwh. annually,

for winter use in the regulation of

peak loads. It seems that this will

make economically possible the use

of Fraser basin flows in the genera-

tion of at least three times this

amount of energy in addition. That
is, the power plants on the Thomp-
son and the Fraser below Lytton

will probably have an installed capa-

city in excess of 4.5 million kw. From
this gain in power potential on the

Fraser, there should be deducted
225,000 kw. approximately from the

Little Dalles and 80,000 kw. approx-

imately at Murphy Creek on the

Columbia, because of the reduction

in flows at these sites by reason of

the diversion.

The figures given for the Fraser

system development do not take into

account the possibilities which may
open in the future, either for the

storage of water in the system itself,

or of the large powers which may
be developed on the Fraser itself

above Lytton as and when the prob-

lems connected with the migration

of the salmon are solved and the

construction of high dams and reser-

voirs comes to be permitted.

If the regulated flows from Mica
Creek reservoir, in the amount of

15 m.a.f. (18.5 x 10° cu.m.), were

permitted to flow down the Colum-
bia from the Little Dalles pool, the

power plant there would probably

have an installed capacity of 420,000

kw. and below the Arrow Lakes, at

Murphv Creek, the installed capacity

would ' be about 250,000 kw. After

passing these projects the water

would flow across the internacional

boundarv into Franklin D. Roose-

velt Lake for use at Grand Coulee
and the plants existing, being or to

be built downstream.

When ali the contemplated plants
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on the main stem of the Columbia
in the U.S.A. have been completed

the total U.S. head will approximate

1200 feet (365.8 m.). With this head
and the regulated flow permitted by
the use of the 11.8 m.a.f. (14.5 x

IO9 cu.m.) of stored water from the

Mica reservoir together with the ad-

ditional 3.4 m.a.f. (4.2 x IO9 cu.m.)

from the Buli River-Luxor reservoir

an additional 15 billion kwh. of elec-

tric energy could be generated to

supply winter peak loads through the

use of turbines and generators in

the then existing plants. Much of

this equipment would otherwise be
idle because of low flows. In the

absence of the regulated flow from
Mica and Buli River-Luxor reser-

voirs to help carry on-peak loads,

the alternative open to the down-
stream interests, until they can de-

velop a like amount of storage, is

the construction of thermal genera-

tion at costs now running to 7 mills

and more per kwh. when used in-

termittently. These costs are unlikely

to fali below 5 mills even for the

most modem thermal plants operat-

ing semi-continuously on base load.

For comparison, the present con-

tract price in the Bonneville Admin-
istration, an almost solely hydro-elec-

tric system in the northwestern Unit-

ed States, is $17.50 per kw. year,

which is equivalent to 2.0 mills per
kwh.

An offer has been made bv Can-
ada to discuss the question of allow-

ing the flows of regulated water
from Mica and Buli River-Luxor res-

ervoirs to continue for a relatively

short period, at the end of which
time it is expected that the addi-

tional water, largely conserved from
the flood flows, would be fullv need-
ed for power development in the
Fraser svstem. This would result in

substantial assistance to the United
States power entities in bridging the

forthcoming period of serious short-

açes which are developing due to

the very rapid load growth taking

place in the States of the Pacific

Northwest.

Canada has offered to discuss also

the raising of the water levei of the

* 1 mill is equivalent to 0.1 cent.

Fig. 5. Hydrographs showing mean
monthly flows at representative points
along the Kootenay, Columbia, Thomp-
son, and Fraser Rivers.

Columbia River at the international

boundary some 42 feet (12.8 m.),

flooding back into Canada to the

foot of the proposed Murphy Creek
dam. This 42 feet (12.8 m.) might
be added to the height of Grand
Coulee Dam, increasing the output
of existing turbines and generators

by some 230,000 kw. and adding
3.3 million acre-feet (4.1 x IO9 cu.m.)

to the storage capacity of the res-

ervoir behind the dam.
A similar suggestion has been

made in respect to 37 feet (11.3 m.)

on the Kootenay River beween the

Dorr site and the international boun-
dary which might be added to the

height otherwise fixed for the pro-

posed power dam at Libby, Mon-
tana.

A further measure of assistance

which has been offered for discus-

sion is the cyclic use of the possible

4 million acre-feet (4.9 x IO9 cu.m.)

of storage at Murphy Creek, which

would be of particular value to Unit-

ed States plants in years of extreme

low flows.

In ali these cases Canada will no
doubt require from the United States

due recompense for natural resources

used in the various projects and for

services rendered.

The investigation of the upper ba-

sins in Canada of rivers which trav-

erse the Alaska Panhandle and the

Yukon-Alaska boundary is being pro-

ceeded with as available resources

and staff permit. In addition to the

diversion of the Yukon to the Taku
already mentioned there are indica-

tions of immense further possibilities

on the Stikine, for example, and prob-

ably elsewhere as well. However,
with the limited information at pres-

ent available these potentialities

cannot yet be assessed either as to

the amount of power to be pro-

duced or as to the preferred loca-

tions for development.

Editorial

A recent issue of The Financial

Post has placed the spotlight on the

crux of the Columbia River water-

power situation in these clear para-

graphs:

"British Columbia can become the

future industrial empire of the North

American West. It can become the

only now-settled area of North Am-
erica with plentiful reserves of really

cheap power. It can enjoy for dec-

ades to come ali the advantages of

owning great blocks of cheap power
at a time when the rest of the conti-

nent is paying steeply rising power
costs.

This is the foreseeable outlook for

British Columbia. Only two things

could upset it:

• If atomic power becomes avail-

able—by some unforeseen new dis-

covery—at no more than about three

mills per kwh. within about 25 years.

No atomic expert has yet prophesied

anything like this.

• If Canadian politicians barter

away B.Cs power heritage for the

sort of quick return that alwavs ap-

peals to politicians—or to avoid un-

pleasantness with the United States

—or for any other of the reasons

that politicians like."

As The Engineering Journal has

endeavoured to point out on pre-

vious occasions, and as informed

members of the Institute believe, the

second "upset" described above need

Comment
not happen—and indeed must not

ever occur. Our case in the forth-

coming negotiations will be in cap-

able and experienced hands. The
Canadian Section of the Internation-

al Joint Commission, under General

McNaughton's leadership, needs only

our full and outspoken support. They
can handle the rest of the job.

It can no longer be any secret

that heavy pressures are being

brought to bear on the American
officials who are charged with these

responsibilities. This is obvious to any

one following the press accounts

these days, and we can sympathize

with these men. We would not like

to be in their shoes. Ottawa reports

indicate that these pressures are

even spilling over into Canada.

If calm judgment can prevail

through the end of these talks, and
it usually does in our important re-

lations with the United States, two

basic points will have been estab-

lished. The Journal hoDes that it

will be useful to state them now:
1. There is not the slightest doubt

that Canadian development will

ultimately need ali of this flood

water.

2. If the U.S. authorities will take

time to examine the Canadian

proposals in detail, they will

learn that our plans will actual-

ly work out to their own ad-

vantage.
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Water, Steam, and Refrigeration

for a Modern Brewery

R. E. J. Layton, m.e.i.c.

Chief Mechanical Engineer, T. Pringle ò- Son Limited

Read at the 70th Annual General and Professional Meeting of the Engineering Institute of Canada, Montreal, May 1956

REPORTS of growth and develop-

ment in Canadian industry arè

not uncommon today. It is natural

that, as we expand our known bound-
aries, extend our use of raw mater-

iais, increase our numbers and de-

velop our personal and national re-

sources, new ideas and operations

will be found.

Perhaps typical is the expansion

programme of the brewing industry

with new plants and building exten-

sions being constructed in ali parts

of the country. One most recent ex-

ample is the self-contained brewery
built by John Labatt Ltd. in Ville

LaSalle, P.Q., close to the city limits

of Montreal.

Differing from the average indus-

trial plant, a brewery requires serv-

ices which must meet the simultane-

ous demands of process and building.

Quality, quantity, cost, and reliability

of operation and control are ali fac-

tors to be considered in the selection

and application of the water, steam,

refrigeration and drainage services.

In this paper, it is proposed to re-

view design factors and to describe

resulting applications as found in the

company's new brewery.

General Description

This plant, now in production, in-

cludes under one roof five ooerating

divisions. Approximatelv 850 feet

long and 200 feet wide, the building

is largely of concrete construction

—

steel frame being provided for the

warehouse. Division No. 1 houses
a grains handling system and a brew-
house (with initial capacity of over

1500 barreis a day); division No. 2

includes the ale and lager ferment-

ing áreas and their yeast storage

rooms; division No. 3 covers the fin-

ishing storage cellars; division 4 the

filtering and carbonating equipment
and bottling plant; and division 5

the shipping-receiving warehouse. Ali

these units are incorporated into a

radical one-storey arrangement, using

a straight-line process flow principie.

The paper describes the general
layout of the brewery buildings
and their function. The equipment
for water and steam supply and
for refrigeration, ali of great im-
portance in the brewing process,
are discussed at greater length,

with details of design, application,
and economic considerations.

Other essential services are also

discussed.

The Grains Handling Area—Here
malt and adjuncts delivered by rail

are unloaded and transported pneu-

matically to storage silos, prior to use

in production and also where wet
spent grains are furnace dried before

shipping. Baled hops are handled

and stored separatelv in a refrigerat-

ed storeroom designed and sized to

take an annual shipment of hops in

season.

The Brewhouse—Here the grains

and barley malt follow the brewing
process, namely "cooking", "mashing",

"boiling" of the extracted wort in

the brew kettle, where hops are

added for flavour, "separating" out of

hops and "cooung" of the wort in

preparation for fermentation.

Hot water, steam and refrigerated

water at temperatures and in quan-

tities as required to bring some 90,-

000 pounds of liquid and grain to

212 deg. F. and back to 50 deg. F.

in just a few hours are some of the

service requirements of the brew-

house.

The Fermenting Rooms—Ferment-

ing is a process in which the sugar

s

of the mashing process are converted

to alcohols and small quantities of

secondary products through the ad-

dition of yeast.

"Bottom fermenting" yeast in clos-

ed tanks produces the "lager" beer

which has become so popular in re-

cent years. The COa gas, tapped off

these fermenters, is liquefied for

later use in carbonating.

Ale, on the other hand, is ferment-

ed with "top fermenting" yeast in

open stainless steel tanks, the CO«
from this process being collected and
exhausted to protect the building oc-

cupants.

Both ale and lager fermenting pro-

cesses, being organic reactions, re-

quire controlled temperatures and

clean atmospheres to protect against

contamination. Part of the yeast,

drawn off during fermentation, is

stored for use in future production.

The new brewery provides separate

refrigerated storerooms for ale and

lager veast storage where proper

cukivation can be maintained.

The Finishing or Storage Cellars—
After completion of the fermenting

cycle, the beer is pumped into glass

lined tanks in one of two sealed

storage rooms. Held here for four-

teen to twenty-one days at 32 deg.

F., the beer develoos some of its

taste characteristics while yeast and

other materiais are settling out.

Conditions in these beer process-
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ing and handling rooms are affected

by the wet floors which result from

an almost continuous washing and

flushing programme.

From storage, the beer is trans-

ferred to a cooling, carbonating and

filtering cycle and then back again

to storage. This cycle is repeated for

accurate control of clarity and car-

bonation just prior to bottling.

The Bottling Plant — A modern
high-speed operation, such as a bot-

tling plant, will always attract the

interest of an engineer. At the new
Labatt brewery, thrs operation in-

cludes: soaking, where bottles are

sterilized in caustic solutions and
rinsed; filling, where the ale or lager

is bottled at rates up to 400 bottles

per minute (constant pressure is

maintained at the filler by means of

controlled counter pressure on the

"bottling" storage tanks) crowning,
where agitation of the bottle pro-

duces foam and eliminares air, at

which moment the bottle is capped;
pasteurizing, where the bottles and
their contents are brought to a tem-
perature of 140 deg. F. and held be-

fore being cooled, ali by means of

sprays; and finally labelling and
packaging into the various containers

in which beer can be found today.

The Shipping Warehouse—Con-
veyors carry completed cartons into

the warehouse for transhipment by
truck. Empties are also received here
both bv truck and rail. Approximate-
Iy 1,000,000 cubic feet of storage

space has been provided, together

with mezzanine offices and a truck-

ers' lounge.

Not involved in the product flow,

but, nevertheless, an integral part of

this new brewery, are the offices and

A general view of the new plant ( from the right hand end of Fig. 1 )

.

visitors' reception room, both of

which are air-conditioned.

Services Building—The many oper-

ating divisions of the plant are linked

by a service piping tunnel. This

"right-of-way" for mechanical services

originates in a separate building which

houses the steam generating system,

the refrigerating equipment and the

water filtration plant.

Here, then, is the mechanical

heart of a modern brewery. (Fig. 1)

General Service Requirements

The quantity requirements of the

three major mechanical services are

summarized in Table I.

Table I. Summary of Water, Steam and
Refrigeration Requirements

Service Initial Design

1. Water 525,000 g.p.d.

2. Steam 24,000 lb./hr.°

3. Refrigeration 400 tons
* Includes winter heating requirements.

Each of the three major mechanic-

al services will now be reviewed

to indicate both design procedure

and final design selection.

Although the initial kettle installa-

tion will limit the daily output of the

brewhouse to 1,750 barreis, provision

has been made in the process and

building plans for an ultimate pro-

duction of over six times this amount.

In the mechanical design, an analysis

of the effects and costs of future

loads was necessary to compromise

the initial requirements. In the inter-

ests of economy, this compromise

was limited wherever possible to pipe

sizing and space allocation.

Water Supply

The quality specifications for water

to be used in the brewery are as

follows. The water must be

(1) free from turbidity;

(2) free from organic matter;

Fig. 1. General area plan of the Labatt brewery at Ville LaSalle, Que. Design features single-storey straight-line flow.
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(3) "zero" colour, i.e. less than 5
p.p.m. or equal to the best

found in municipal service;

(4) controlled pH at 6.7 to 6.9;

(5) free from chlorine;

and, perhaps the most important fac-

tor of ali, the water standard must
be accurately and continuously main-
tained.

The site in Ville LaSalle was chos-

en for the new brewery for a number
of reasons, one of which was avail-

ability of sufficient quantities of wat-
er. Being a little more than one
quarter of a mile from the St. Law-
rence River, the site permitted con-

sideration of the river as an alternate

source to the municipal supply and a

study was made to compare the ec-

onomics of a private water treatment

plant compared with a contract for

municipal service.

In favour of a city water connec-
tion is the rather negligible first cost

for piping and connections. However,
with the high plant demand — in-

itially over 500,000 gallons per day,

plus refrigeration condensing require-

ments — the annual water cost

would total approximately $35,000.

Developing costs for a private wat-

er treatment installation includes con-

sideration for river intake design,

pumphouse and pump equipment,
water piping from river to plant,

ehemical treatment, filtration equip-

ment and building, and service pump
requirements.

A summary of the estimated peak
water loads for the process and plant

are listed in Table II. The total of

these loads indicates a peak demand
of 700 Imperial gallons per minute.

Operating experience in other plants

indicates, however, that a continuous

rating of 350-400 g.p.m. would be
more realistic for the initial stage of

this brewery. It is interesting to note

from Table II that the largest water

demand load comes from the hoses,

many of which are in near constant

use in the process áreas.

Table II. Summary of Estimated Peak
Water Demands

Water
Equipment or Use Req't. I.g.p.m.

1. Wort cooler 125
2. Soaker - Rinser 75
3. Pasteurizer 100
4. Hoses 350
5. Domestic 25
6. Boiler (peak make-up) 15
The condensing water requirement

of the refrigeration compressors,

though not treated, is included in

the capacity of the river pumps and,

therefore, the total anticipated first

stage load on these units is 1,200

and 1,400 I.g.p.m.

The ultimate, rather than the ini-

tial requirements of the brewery

dictate the size of intake pipe and
force main to the plant as these two

items would be very costly to expand
in the future. On the basis of 3,600

gallons per minute, the intake in the

river was set at 36 in. diameter and
the 3,000 foot main from river pump-
house to filtration plant was selected

as 14 in. diameter.

A large factor to be added into

the first cost of the private system

is the cost of the water treatment

plant itself, including chlorinators,

clarification equipment and gravity

filters, controls, clear-water storage

reservoir and plant service pumps.
The total cost of the private supply

system was estimated at $160,000.

Owning and operating costs were
estimated as follows:

Operators $5,500

Chemicals 2,500

Pumping 2,100

Depreciation and
Interest 13,000

These figures total $23,100 and an
annual saving of nearly $12,000 is in-

dicated. Hence a decision that the

design be developed on the basis of

a private water supply system.

The growing interest in fluorida-

tion of municipal water further justi-

fies this decision, as the equipment
necessary to remove the fluorine

would be very costly.

Further refinements are now pos-

sible within the design scope of a

private water treatment system.

Fig. 2. The Accelator high-rate water treatment unit incorporated in the design of the water treatment system.

SLURRY POOL INOICATED BY SHA0ED AREAS
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Fig. 3. A sectional view of the water treatment plant at the brewery, showing layout of piping and equipment.

Developments in the water treat-

ment industry provide the designer

with alternative selections for any
particular application. There is the

"conventional" system which calls for

separate mixing, coagulating and sedi-

mentation, and the high rate treat-

ment plant which combines these op-

erations into one unit.

An analysis of costs for these two
methods of treatment shows that,

for this brewery application, there is

an installation and operating saving

in favour of the "high rate" treat-

ment system. Following approval by
the Provincial Department of Health,

an industrial high rate unit ("Ac-

celator") was selected and the design

of the treatment plant was completed

to suit this equipment.

The Water Treatment Cycle

The Labatt Accelator consists of a

formed concrete basin, an inverted

conical steel baffle which encloses

the primary and secondary mixing

zones, and a radial blade impeller

which is driven by a motorized re-

ducer. (See Fig. 2.)

Raw water, having been prechlor-

inated, enters the primary mixing

and reaction zone beneath the im-

peller. Alum and actívated sílica are

introduced and the reactions take

place. Coagulation tests on river wat-
er samples established that the com-
bination of alum and activated sílica

would produce the most effective

treatment. Cost studies indicated that

this combination would also be most
economical. A fixed quantity of

"slurry" water which contains par-

ticles or floc resulting from the chem-
ical reactions, is circulated upwards
by the low head impeller through

the secondary mixing zone and over

a peripheral weir into the "slurry"

pool. The greater part of this water

volume is then re-circulated back
under the conical baffle into the

primary mixing zone. The remainder,

equal in amount to the raw water,

is separated off from the "slurry"

pool as treated and clear water. Con-
tinuous concentration and automatic

withdrawal of excess solids as sludge

give positive control of conditions in

the Accelator at ali times. The clari-

fied effluent flows on to "split-type"

gravity filters where ali traces of

suspended matter are removed. This

divided filter provides a saving in

operating controls. The water flow

from these gravei and sand filters

passes into the clearwater reservoir

where, for further protection, the

water is post-chlorinated. The resi-

dual chlorine protects the water in

storage and in transit to the brew-

house. Just prior to use in the brew
cycle, this residual chlorine is remov-

ed by activated carbon purifiers.

During treatment, the pH of the

water, originally 7.3, is reduced to

6.6, or slightly under the require-

ment for brewery water. This is cor-

rected by feeding lime directly to

the clear-water reservoir. Automatic
control of the filters and Accelator

is achieved pneumatically from the

levei in the clearwater reservoir.

Alarms are provided to warn the

operators of control or equipment
failures.

Steam System

The steam services of the brewery
are designed to meet three condi-

tions.

(1) Process requirements of the

brewhouse and bottling room. The
steam pressure provided for these

process purposes is 40 p.s.i.g. at the

load and there is an estimated peak
demand of 12,000 pounds per hour.

(2) Building heating and domes-
tic requirements. This load, including

ali miscellaneous steam requirements,

will also have an estimated peak of

12,000 pounds per hour.

(3) Steam for the power turbine

on the refrigeration compressor.

The present boilerhouse is design-

ed for three boilers, but only one of

the final units has been installed in

this first stage. (See Fig 1.) The
steam generating unit is a cross-drum

watertube boiler, equipped with cast

iron economizer. The boiler has auto-

matic combustion control on steam

assisted mechanically atomizing burn-

ers designed for firing with bunk-

er "C" oil. The boiler has been de-
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signed for 300 p.s.i.g. pressure, and
a superheater has been added to

give steam temperatures of 510 deg.

F. at full load, and 480 deg. F. at

half load conditions. The guaranteed
boiler efficiency (including the econ-
omizei-) is 84.8 per cent at full load,

and 83.2 per cent at half load.

A finned type air heating steam
coil is located between the forced
draught fan and boiler. The purpose
of this coil is to act as an extra con-
denser for the power turbine, in-

creasing the available steam flow
through the turbine, and thereby
to contribute to the heat balance.
A pressure reducing valve with

desuperheater provides steam to the
low pressure system during cycles
of low refrigeration and high heating
requirements, such as will develop
during the winter holidays. Both the
high pressure and the low pressure
steam headers are mounted at a
convenient height in the refrigera-
tion room with ali valves arranged
for easy access and identity.

The boiler feed water is condi-
tioned by means of both externai and
internai treatment, the make-up water
from the water filtration plant is

softened by the Zeolite filters, ali

the feed water deoxygenized in a
spray type de-aerating heater and
finally conditioned by the chemicals
supplied directly to the boiler drum.
The boiler is also equipped with a

continuous blow-down and heat re-

covery system.

Ali pumps and fans which are vital

to continuous boiler plant operation,
such as the feedwater pumps, the
oil pump and the forced and induced
draught fans, are provided with both
motor and turbine drives. This ar-

rangement permits the completion of
a brew cycle even in the event of an
electrical power failure. Each turbine
outlet is provided with a three-way
valve, leading either to the low pres-
sure header or to atmosphere. This
arrangement allows for isolation of a
turbine from the header without the
risk of turbine damage due to a
closed and forgotten valve. It is safer

and also less expensive than the use
of full capacity safety valves on each
turbine. Furthermore, the turbine can
be operated with direct exhaust to

atmosphere, if and when such opera-
tion becomes desirable.

A stand-by boiler with capacity

and pressure to meet summer shut-

down or emergency loads is also pro-

vided in the steam plant.

This latter unit is a fire-tube "pack-

age type" boiler, selected for its ec-

onomy, its adaptability to the svstem

and its relative ease of relocation at

the time of steam plan revisions.

The steam pipe from this unit is con-

nected directly to the low pressure

header which is provided with a

multiport-type relief valve for pro-

tection of either the stand-by boiler

or the power turbine when high pres-

sure steam is being produced.

Refrigeration System

Perhaps one of the most interest-

ing of service designs for a brewery
is refrigeration. With controlled tem-
perature the requirement both in the

process and the space which sur-

rounds it, a refrigeration system is

essential to the proper operation of

the plant. The size and cost of the

equipment and distribution svstems

requires an economic study similar

to that for water, with initiaí and op-

erating costs evaluated for each of

the many alternatives.

To begin with, the design loads,

are offset by operating costs when
the economics of heat balance and
maintenance are applied to the cen-

trifugal compression and brine sys-

tem.

Table III. Maximum Refrigeration Loads

Process tons

Wort cooling 80
Attemperators 50
Beer coolers 90
Co2 liquefying system 25

Air Conditioning

Ale fermenting room 47
Lager fermenting room 20
Storage rooms 30
Carbonating rooms 24
Hop storage 8
Bottling tank room 15
Yeast storage "ale" 8
Yeast storage 'lager" 8
Office air conditioning 25
Brewery ventilation unit 40

The total of these calculated peak
loads is 470 tons. However, when a

diversity factor is applied, this total

can be reduced by 15 per cent giving

Fig. 4. Diagram showing the principies of the ammonia condensing cycle.

which are summarized in Table III,

consist of two main types — pro-

cess and air conditioning. Included

under the former heading are wort

cooling, "fermentation heat", beer

transfer cooling, and CO2 liquefac-

tion. Requiring air conditioning are

hop storage and yeast rooms, fer-

menting storage cellars, carbonating

and bottling tank rooms and lastly,

for comfort, the offices and reception

area.

With the design load established,

answers must then be found to the

questions of reciprocating versus cen-

trifugal type refrigeration compres-

sors and brine versus direct expan-

sion as an "in-house" distribution sys-

tem. From cost data, it is apparent

that the first costs of a direct ex-

pansion system with electric motor

would be lowest. However, these

a net total of 400 tons for equipment
selection purposes.

The refrigeration compressors with

their drives, rated at this total, are

designed to accommodate an over-

load of 50 tons.

The new Labatt brewery is equip-

ped with two centrifugal compressors

and an "ammonia condensing" in-

house refrigeration system. This lat-

ter refinement — the use of am-

monia in place of a standard brine —
allows for a considerable reduction

in piping and pumping costs due to

the use of the latent heat of the

ammonia brine rather than just the

sensible heat of a standard brine.

It also has many of the advantages

of the direct-expansion system, with-

out the ammonia having to come
into direct contact with the com-

pressors.
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This is the first application of this

system in a brewery in Canada, al-

though installations in the United
States date back to 1935.

The distinctive feature of the am-
monia condensing system lies in the

fact that low pressure ammonia gas

returning from the brewery evapor-

ators, or cooling surfaces, instead of

being compressed to high pressures

and consequently higher tempera-

tures in order to liquefy it, is con-

densed at low pressure and temper-
ature in the cooler of the centrífuga!

machine. The "collapse" of the am-
monia, in changing from gas into a

liquid, induces the flow of more gas

to the cooler of the centrifugal ma-
chine, which in this case assumes the

function of an "ammonia condenser".

The accumulated low-pressure low-
temperature ammonia liquid is then
circulated to the various evaporators
by an ammonia liquid pump. The
ammonia portion of the system is

free from oil contamination and var-

íations in load (causing "liquid"

slugs) would n©t be in the least

harmful to the svstem, so often the
case when a reciprocating compres-
sor is used to compress and circu-

late the ammonia. The absence of

oil in circulation with the ammonia
refrigerant also greatly imoroves heat
transfer and makes possible the more
efficient use of the transfer surfaces

available.

The principie is perhaps best il-

lustrated by the diagram in Fig. 4.

The ammonia condensing cvcle el-

iminares flash gas in the liquid due to

the fact that the ammonia pressure
is raised by the ammonia pumps
after condensation rather than being
condensed after Dressurization as in

conventional refrigeration systems.

A number of other factors contrib-

uted to the decision in favour of the
selected refrieeration system includ-

ing the flexibility of centrifugal com-
pressors for capacitv control permit-
ting quick balance at each load con-
dition, the higher efficiency of the
centrifugal compressor at partial

loads (variable speed control versus

step unloading), lesser maintenance
and the fewer shut-downs expected of

centrifugal type machines.

It is apparent from the earlier ref-

erence to heat balance that the use
of steam for power is also a factor in

the compressor selection. Centrifugal

compressors are very suited to tur-

bine drive and, at relatively high
operating speeds, they permit the

application of a steam power-heating
cycle without risk of oil being trans-

ferred to the steam lines and boiler.

However, before reviewing the

economics of this application, a des-

cription will be given of the refriger-

ation equipment and its control.

The calculated maximum refrig-

eration load in the present plant is

400 tons, occurring in summer on

days with extreme outside air temp-

erature and humidity, when the river

water temperatures come up to 75

deg. F. and when the brewery is in

full production.

The refrigeration machinery con-

sists of two centrifugal compressors,

each with 200 tons nominal capacity.

The main line unit is driven by a

back-pressure type steam turbine,

while the second unit for stand-by

and peak load duty has a variable-

speed wound rotor electric motor

drive.

The output of the compressors is

adjusted automatically by means of

an ammonia temperature recorder-

controller with its sensing element

in the ammonia receiver. This instru-

ment controls both the steam turbine

speed regulator and the suction

damper of the motor driven compres-

sor.

A second controller, sensing pres-

sure and located in the médium pres-

sure header, operates to limit the

load on the turbine driven unit

during cycles of low steam demand
when both compressors are operat-

ing. As the steam demand in the

brewery increases, the pressure starts

to drop. The pressure instrument

then overrides the ammonia tempera-

ture controller and calls for a higher

turbine speed. The dropping am-
monia temperature will, in turn, reset

the suction damper on the electric

motor driven compressor, thus de-

creasing the capacity of this to bal-

ance the increase in the alternate

machine. In this manner, the loading

of the steam turbine driven compres-
sor is made to follow the cycling

steam demand of the brewhouse, act-

ing as a pressure reducing valve with

an adiabatic power-producing pres-

sure drop. (Fig. 5.)

If, during peak refrigeration de-

mand, the steam requirement in the

brewery should drop to such a low

levei that the refrigeration need can-

not be met with the combined ca-

pacities of the electrical compressor

and the steam driven unit, as limited

by the steam requirement, a high

limit thermostat sensing ammon-
ia temperature will ring an alarm

bell and switch the control of the

turbine governor over to the am-
monia temperature regulator.

On the opposite hand, there will

be times, during winter, that heating

and process steam demands far ex-

ceed the steam required to produce
refrigeration.

The turbine in this case would
be regulated only by the ammonia
temperature. A pressure reducing

valve is provided to supply the ad-

ditional amount of steam from the

high pressure header via spray type

desuperheater.

Refrigeration capacity is therefore

automatically controlled and balanc-

ed by refrigeration load. The only

manual operation to be done by the

operating engineer is decreasing the

speed of the wound rotor motor or

reducing the number of operating

steam nozzles on turbine at decreas-

ing capacities to improve the effici-

encies of the units at partial load

conditions.

^Skorrr from Jnoh nr HP JÂam é> auJtr/roru A/rJuhe^

j-U \v —

f

—y
/£>&suae.rhe

ÍP jApm Ã> Jv-en^c/y

turtints, etc.

Fig. 5. Diagram showing the steam header and turbine hook-up.

THE ENGINEERING JOURNAL-—NOVEM B ER, 1956 1509



Compressor Drive Comparison

Application of a combined powei
generating and heating system to get

highest plant thermal efficiencv

requires a thorough study of time load

characteristics and also of equipment
for steam generation and ntilization. It

is seldom the case in smaller industrial

developments that the process-heat-

ing steam demand has the character-

istics to justify power generation. The
ideal heat-balance situation where
high pressure steam is used for power
generation and exhaust low pressure

steam for process purposes and heat-

ing becomes uneconomical in cases

where the steam demand for pow-
er generation and process heating

are poorly balanced and where elec-

trical energy is cheap. In the case of

this brewery, however, the steam
requirement for power and process

can be balanced rather ideally by
proper choice of steam pressure and
engine but, on the other hand, the

hydro-electrical energv in this area

is relatively inexpensive. With this

background, a study was necessary.

Using a steam turbine as an en-
ergy generating reducing valve can
be accomplished in several ways, of
which the three principal solutions

are listed below:

(1) Using bleeder type condens-
ing turbine with steam extraction

for process and heating, and separate
condensation. With this system, the
entire electricity requirement of the
brewery could be generated by its

own turbine generators. Ali process
and heating requirements would be
taken as back pressure steam from
being condensed in a vacuum con-
denser.

(2) Using a back pressure turbine-

generator. Only that much steam
would be fed to the turbine as could
be used for process and heating
demands — the balance of the elec-

tric energy would be bought from
the utility company.

(3) The major power consumer

—

the refrigeration compressor—would
be direct-coupled with an individual

steam turbine.

A quick analysis shows that alter-

natives (1) and (2) could give little,

if any, economical advantage over
alternative (3), but would require

a much higher initial investment.

Only by placing emphasis on the

possibility and effect of shut down
as a result of a national emergencv
could private power generation be
justified.

Due to the size and characteristics

of the steam, electricity and refriger-

ation requirements, and the circum-

stance that the biggest power con-

sumer in this plant — the refrigera-

tion compressor — would be located

centrally in the mechanical services

building, alternative (3) is clearly

established as having the highest

value and was therefore set aside

for comparison with the all-electrical

drive alternative.

Further study is needed to estab-

lish steam conditions before this final

comparison can be made. Boiler de-

sign standards indicate that pres-

sures of 600 p.s.i.g. and 300 p.s.i.g.

would each provide the highest boiler

value of the respective design ranges.

The study of these two pressures as

design inlet conditions for the power
turbine indicates that:

(A) The refrigeration requirement

could be completely covered with a

back pressure turbine driven unit

without steam loss to the atmosphere,

if steam with at least 600 p.s.i.g. pres-

sure and proper superheating is used

in a high efficiency multi-stage tur-

bine.

(B) A combination of 300 p.s.i.g.

steam with moderate superheat and

an inexpensive single-stage turbine

could not cover the peak refrigera-

tion requirement without producing

too much low pressure steam.

However, when operated in con-

junction with an electrically driven

refrigeration compressor, the turbine

in this latter alternative could give

an overall economy very close to

that of the higher pressure system

and would have a number of distinct

advantages, namely:

(i) Lower first cost.

(ii) Greater ease in the locating

and securing of operators due to the

relative scarcity of high pressure

steam plants in Quebec.
(iii) Better economy on weekends

in summer when the electric com-
pressor could be used for the cellar

refrigeration requirements at a time

when steam would have to be dis-

charged to atmosphere.

The difference in efficiency and
operating economy between these

two alternatives can perhaps be best

illustrated by a review of the ex-

pected refrigeration load-hour curve.

(Fig. 6.) This curve, when computed

on an annual basis, is similar to many
others which reflect seasonal load var-

iations. From the graph, it can be

seen that the 200-ton steam turbine

driven unit will meet ali but a small

percentage of the loads. Conse-

quently, the electric power that

would be saved if steam were used

to produce ali the refrigeration is

relatively small when compared to

the amount saved by the back pres-

sure turbine and would hardly be

enough to justify the extra initial

equipment cost.

Once the selection of the back

pressure turbine-electric motor drive

combination has been justified in

this way, the final analysis between

the steam-electric and ali electric

drive arrangements can be made. To
simplify the recording of this initial

owning and operating cost review.

the former will be known as scheme

S.E. and the latter as scheme El.
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First cost comparison

lt is estimated that the premium
for boiler, piping and accessories for

the steam electric arrangement would
total $17,000. This would be reduced

by $5,000, the estimated premium for

wound rotor motor with its gear, con-

troller, and primary power service

costs over the steam turbine with its

controls. Therefore, the net additional

cost of scheme S.E. would be approxi-

mately $12,000 more than scheme El.

Operating cost comparison

The reduction of the annual elec-

tricity costs could be found by com-

parison of the monthly power con-

sumption curves for the two alterna-

tives, but can be more easily estimat-

ed by the following calculation.

For the calculation, we assume

that, during every month when both

compressors will have to be operated

to meet the demand, the peak ca-

pacity of both units will be needed

at least once and that, during the

months when only one of the units

is needed, again at least once, the

unit will have to run at full load.

This assumption comes very close to

real conditions — in winter months
the process cooling requirements

come occasionally close to the nom-
inal capacity of one unit, while in

summer months the climatical condi-

tions here in Montreal show a high

probability for odd hot days even

early and late in the summer scason.

The contract for power calls for

the following charges:

$1.30 Service charge per kw. of

billing demand ( monthly )

.

0.015 First 50 hours use of de-

mand.
0.007 Next 100 hours use of de-

mand.
0.003 Excess.

Now, when the operating assump-
tion described above is applied, the

annual saving in the electricity serv-

ice charge for scheme S.E. would be:

350 x 1.3 x 12 = $5,460 where 350
is the motor size for one compressor
unit.

The annual load probability curve

(see Fig. 6) shows that nearly 1,-

000,000 tons of refrigeration would
be produced with the steam turbine

unit in scheme S.E. To produce this

amount of refrigeration with an elec-

trical unit would require at least

1,400,000 kwh., and more if an ef-

fective compressor speed regulation

is not applied.

The calculation of the electricity

saving in scheme S.E. can now be
completed:

50 x 350 x 0.015 x 12 = $ 3,150
100 x 350 x 0.007 x 12 = 2,940

(1,400,000— 150 x 350
x 12) x 0.003 = 2,310

Service charge as calcu-

lated before = 5,460

Total annual electrical

saving $ 13,860

In reality, it is likely that, during

the off-season months when two units

have to be operated, the loading of

the compressors would not need to

reach the maximum capacity. This

is especially so when process peaks

could be avoided by production plan-

ning. A decrease would therefore re-

sult in the estimated service charge

for those months and also more power
would be used at the least expensive

0.3 cent per kilowatt hour rate.

Reduced by as much as 20 per

cent, the calculated annual saving of

electricity in scheme S.E. would still

be over $11,000. Conversely to this

applied reduction, it should be men-
tioned here that the electricity costs

estimated above are based on careful

compressor speed adjustment to

match the actual loads. In practice,

this could only be achieved by utiliz-

ing an expensive automatic hydraulic

drive. In cases such as the one under
discussion where this expense cannot

be justified, the human factor must
be accounted for in the estimates

and the electricity consumption will

certainly be higher.

The electricity saving for scheme
S.E. has to be reduced by the in-

creased fuel cost for power genera-

tion.

To produce the power for the

operation of the turbine-driven com-
pressor, 4,000,000,000 B.t.u. per

year will be required. Assuming a

boiler efficiency of 80 per cent and
the use of bunker "C" fuel oil with

a heating value of 186,000 B.t.u. per

gallon at a price of 9.3 cents per

gallon, the annual fuel cost increase

for scheme S.E. will be:

4,000,000,000 x 0.093
= $2,500

0.8 x 186,000

The net anticipated annual oper-

ating saving for scheme S.E. is there-

fore $11,000 minus $2,500 or $8,500.

To estimate the cost of "owning"

the additional $12,000 which would

be invested in this scheme, an over-

all depreciation rate of 10 per cent

is used, giving a cost of $1,200. The
total "owning and operating" saving

of the steam turbine-motor com-

bination would therefore be $7,300.

Summary

We have found that first cost

would be $12,000 higher and owning
and operating costs $7,300 per year

lower for scheme S.E.

Expressing this in another way, it

is clear that the higher installation

cost for scheme S.E. will be offset by
the operating savings within two
years.

It should be mentioned here that

when, in the future, the brewery is

extended, the process steam require-

ment will increase in proportion to

the production increase but that the

Fig. 7. Calculated process heat requirement curve at summer operation.
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refrigeration load will increase to a

much lovver degree. This will result

in a further improvement in the

economy of the selected system.

Refrigeration Equipment in Brewery

The "in-house" side of the refrig-

eration system includes many inter-

esting features. The loads which
make up the design total for the

system have been listed in Table III

and a few of these will be discussed

in some detail.

One of the largest process cooling

requirements in the brewery is the

cooling of hot wort after extraction

from the kettle. Leaving the hot wort

storage tank at a temperature of over

200 deg. F., the wort is cooled to

50 deg. F. in stainless steel plate

type heat exchangers. These heat

exchangers are designed for two-

stage operation. The first stage makes
use of river water from the water

treatment plant to drop the wort to

approximately 90 deg. F. in summer.
Lower river water temperatures in

other seasons will increase the cooling

range of this stage. The second stage

provides the final degree of cooling

by means of chilled water. The cool-

ing water from the first stage having

been heated to temperatures of 155

deg. F. and higher, is discharged

into hot water reservoirs for later use

in brewing. This heat exchanger,

therefore, works as a wort cooler,

process water heater, and waste heat

recovery unit simultaneously.

The chilled water is circulated

through the second stage of the wort

cooler from a spraved pipe cooler,

called a Baudelot cooler in the brew-

ing industry. In this unit, the water

is distributed through adjustable

troughs over vertically mounted am-
monia pipe coils and collected in an

accumulating tank. The refrigeration

storage capacity of the tank is con-

siderably increased by allowing some
of its contents to freeze to ice.

This accumulating ability of the tank

spreads the short cycle (1M hours)

wort cooling load over a period of

five hours, thereby decreasing the

required compressor capacity and
improving the synchronization be-

tween the process steam and refrig-

eration requirements.

A second large process cooling load

is caused by the exothermic process

in the fermenting tanks. Each pound
of sugar in the wort gives off ap-

proximately 250 B.t.u. during fer-

mentation. Some of this fermentation

heat is transferred from the tanks

to the rooms by convection and radi-

ation and, in the case of open tanks

by evaporation from the surface. Each
tank is equipped with brine cooled

attemperator coils to keep the fer-

mentation temperature at constant

predetermined leveis and later to

cool the beer quickly to the desired

discharge temperature. The brine for

the attemperators is chilled in shell

and tube type exchangers to 17 deg.

F. for lager fermenting and 25 deg.

F. for ale. These exchangers operate

directly on the suction pressure of

the ammonia condensers or at ap-

proximately 11 deg. F. The Baudelot

cooler also operates without a back-

pressure regulator. Other cooling ap-

pliances are equipped with regula-

tors, which control the ammonia evap-

oration temperature in the respective

A general view of the modern high-speed bottling plant.

coils to desired limits. Gate, plug,

solenoid, and pressure relief valves

complete the control equipment at

each unit.

Turning to the air conditioning

loads, it is recorded earlier that a

number of the storage and processing

rooms have controlled temperatures.

These temperatures range from 32
deg. F. (storage cellars) to 50 deg.

F. (ale fermenting room). The rooms
are conditioned by individual fan

driven units with prime surface type

ammonia cooling coils. The refrigera-

tion loads include transmission heat

from the environment, heat from light-

ing, motors, occupants, ventilation

heat, the part of the fermentation

heat transferred into the rooms by
transmission and evaporation, and lat-

ent load from the washing of the

floors. This last item can be very

high, particularly in summertime due

to the high vapour pressure differ-

ence between 75 degree river water

from the filtration plant and 32 de-

gree room temperature, and the fre-

quent or practically continuous wash-

ing with hoses in most of those rooms.

In order to reduce this evaporation

load from wet floors, a large number
of floor drains are installed and the

bulk of the washing water is carried

away quickly, thereby reducing con-

siderably the latent load which other-

wise would be introduced to the

room.

This effects a saving in both equip-

ment and operating costs, and de-

creases the defrost requirements of

the cooling coils.

The C02 generated by fermenta-

tion is collected from the closed lager

tanks for re-use in beer carbonation.

The ale fermenting tanks, being open.

generate CO2 gas which escapes to the

room and creates a high ventilation

requirement, adding considerably to

the total refrigeration load. The stand-

ards of the Department of Health

(Division of Industrial Hygiene) re-

commended a maximum concentra-

tion of 0.5 per cent C02 . To keep

this condition uniformly throughout

the space, a total of 264,000 cubic

feet of fresh air would have to be

induced to the room every hour. To
reduce this ventilation requirement

and consequently the high refrigera-

tion load it imposes, the tanks are

provided with a direct COa exhaust

system, consisting of adjustable inlets

above the beer surface connected

into a separate piping system through

which the gas is pumped to atmos-

phere. Due to the fact that the CO»
(Continued on page 1536)
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FOR some time now various Cana-

dian electric power Utilities have
been examining the possibilities of

revising, or modifying, the present-

ly accepted standards employed in

the design and construction of high
voltage overhead tránsmission lines.

The primary incentive in making
these studies is the rising cost of

materiais and labour.

Many Canadian lines show a very
high degree of operating efficiency.

Mechanical and electrical failures

have been nil, or extremely rare.

The question arises whether this

condition indicates that the lines

have been designed to an exact levei

of efficiency, or with safety or over-

load factors which are greater than
necessary.

In the light of increased knowl-
edge and experience obtained over
many years of investigation and op-

eration of high voltage overhead
tránsmission lines under Canadian cli-

matic and topographical conditions, it

is felt that the commonly accepted
standards and practices could be
modified to produce more economi-
cal tránsmission lines and still main-
tain an aeceptable levei of operation

and reliability, both mechanical and
electrical.

These modifications are being in-

corporated in present designs to a

varying degree and operating results

to date appear to justify the trend
in this direction.

Very little consideration is being
given to the possible revision of the

co-efficients involved in the various

formulae used in the calculations, but
rather in -the results arising from the

application of these formulae.

The major amount of investigation

and revision is, of course, on the

structures themselves, but other fac-

tors involved in the design and con-

struction of high voltage lines are

being considered. Field construction

procedures are receiving attention,

The design and construction of

high voltage overhead tránsmis-

sion lines in Canada are being
extensively modified and revised

in order to produce economies
consistent with aeceptable operat-

ing efficiency. These changes are

based on past operating experi-

ences, combined with investiga-

tions, studies and experimental
installations. While some of these

changes are being adopted to a
varying extent, both individually
and in combination, others are
still under consideration.
The rapidly expanding systems

of the Canadian electrical power
utilities are materially changing
the conceptions of hieh voltage
overhead tránsmission line design.

Reduction in material and erection

costs are being effected while
maintaining an effective levei of

operating safety and efficiency.

both as they affect the design and the

labour costs of erection. The trends

in the revisions of high voltage over-

head tránsmission lines involve both

wood and steel structures. However,
the greatest emphasis is on steel tow-

ers, as the majority of high voltage

lines are being constructed in steel.

The trend towards extra high volt-

age overhead lines, with their much
greater mechanical loadings, practi-

cally necessitates steel supporting

structures.

This paper does not attempt to

cover ali the factors and design as-

sumptions which may produce sav-

ings in high voltage tránsmission line

costs, but presents in outline form
only those receiving the primary at-

tention of tránsmission engineers in

Canada. It is recognized that the

overall problem is extremely complex,

as each factor requires an extensive

study in itself as well as an intri-

cate correlation. Ali this in turn must
be applicable to the specific prob-

lems existing on each electric system.

Planning and Scheduling

Since the end of World War II

an urgent demand for electrical pow-
er has required that many high volt-

age tránsmission lines be constructed

according to extremely tight sched-

ules. This accelcration, over the nor-

mal period of time required for de-

signing and constructing a line, has

drastically reduced the opportunities

for incorporating economies.

There is a definite trend now un-

der way to attempt to schedule ali

operations so as to obtain time for

adequate study of the design and
the planning of the construction pro-

gram.

Substantial savings are being re-

alized and following are some of the

various items under study:

(a) Investigation into design and
construction as outlined in this paper.

(b) Standardization of structures

in a given classification of lines in

order to reduce both labour and
material costs.

(c) Purchasing of materiais in

large quantities.

(d) Reduction in construction de-

lays by obtaining the complete right-

of-way prior to commencing construc-

tion.
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(e) AVoidance of costly construc-

tion delays due to lack of material,

by assuring that ali materiais for

small projects should be on hand
before beginning construction. For
longer lines, materiais to be sched-

uled for delivery so as to allow dis-

tributíon during the most advanta-

geous season and ahead of the time

required for actual erection purposes.

Distribution of material on many of

the transmission Unes in Canada may
be more economical during the win-

ter than in other seasons of the year.

In cultivated áreas there is less dam-
age to the farmer's crops and fields.

In rough mountainous terrain and
swamp sections, transportation is

often more readily facilitated by the

use of temporary winter roads. The
transportation of men and materiais

to tower sites is faster and more
economical over these roads as they

permit the use of specialized vehi-

cular equipment.

(/) Actual construction being

scheduled so as to take advantage

of seasonal conditions.

It is recognized that some opera-

tions in certain áreas may be more
economically carried out in winter

than in summer and vice versa. Ex-

cavation work in swamp áreas during

the winter season has been facili-

tated as the frost inhibits the flow

of fluid soils and water, and either

eliminares or reduces to a minimum
the use of crib-work or sheeting.

Thus with more efficient construc-

Fig. 1. 115 kv. single circuit, wood pole,

H-frame spar arm construction. No over-

head ground wires. (The Shawinigan
Water and Power Company)

X
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tion methods and specialized equip-
ment, it has been found that trans-

mission line work may be carried

out during winter conditions as econ-

omically as during other periods of

the year. This enables the construc-

tion organizations to carry a more
bsflanced and experienced labour

force, which is more efficient than
engaging less experienced personnel

for seasonal work only.

Classification of Transmission Lines

A useful method of evaluating the

possibilities of reducing the costs of

high voltage transmission lines is by
classifying lines according to the var-

ious design assumption factors. This

may assist in relating the electrical

and structural performance of the

line to the cost of construction and
maintenance. This information will

enable management and the oper-

ating staff to select a suitable type

of construction, correlating the low-

est overall cost with the required

operating efficiency, thus assuming a

"calculated risk" with a fair degree

of assurance based on experience.

The degree of such classification

would depend upon the individual

system and the localized problems.

However, general divisions for a

system employing transmission line

voltages up to 230 kv. have been
suggested as follows:

(a) Prime electrical and structural

classifications for radial lines which
are the sole means of transmission

to an important load terminal. This

classification would incorporate ali

existing maximum design and con-

struction factors.

(b) Prime structural classification

but reduced electrical security: for

lines where electrical interruptions

are controlled by high speed reclos-

ing.

(c) Prime electrical classification

but reduced structural strength: for

lines where expected loadings are

not so severe and outages of a day
or two could be handled by switch-

ing loads.

(d) Reduced electrical security

and structural strength for lines

where higher class parallel circuits

exist.

(e) A further reduction in elec-

trical and structural design factors:

for tie lines of minor importance.

Some organizations are examining

the past operating performance of

their lines together with the exist-

ing and proposed future system con-

nections in an endeavour to produce

a reasonably practical and useful

classification. While there is a gen-

eral trend in this direction, some dif-

ficulties are encountered in evaluat-

ing the importance of the various

transmission lines due to rapidly ex-

panding systems.

Structure Loading Specifications

There appears to be a very def-

inite feeling by most Canadian trans-

mission engineers that substantial

economies may be gained by an in-

telligent reappraisal of existing trans-

mission structure loading specifica-

tions.

Tower loading specifications are

generally set forth in a relatively ar-

bitrary manner, e.g., a wind pressure

of eight pounds per square foot, one-

half inch radial thickness of ice with
one broken conductor. Towers are

designed on this basic consideration

and steel detailers then produce a

tower in which failure will theore-

tically occur at precisely the point

set by these loading specifications.

Designers, while recognizing the in-

consistencies of this step, are the

first to defend the loadings, main-

taining that the extra strength in-

corporated into the towers bv these

loadings is essential to cover the mul-

titude of possible stresses that may
exist in erected towers. Such items

as incorrect fabrication, improperly

set footings, the unequal settlement

of footings, ali combine to add extra

stresses in the towers after the line

has been completed. Unbalanced
forces might also be set up in the

towers by the action of galloping

conductors, unequal ice loads on con-

ductors, stringing operations during

construction, etc. While these

stresses are indefinite and largely in-

determinate, the towers must be

able to withstand them.

These considerations may offer a

sound argument for maintaining the

conventional loadings, but, in the

final analysis, the optimum in trans-

mission line design is one in which

the annual cost is the minimum.
Hence, the annual costs of mainte-

nance, emergency repair work, and

value of power lost during outages.

must be considered together with the

capital cost charges.

It is possible to produce an almost

impregnable line if enough money
is spent on it. There is, however, a

point of diminishing returns beyond

which the extra steel built into a

Une does not supplv a proportionate

extra margin of safety. In view of

the extremely small number of line

outages due to the structural failure

of towers, that have been reported

over the last ten to fifteen years,
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Fig. 2. 230 kv. single circuit, wood pole, H-frame construction with ali spar mem-
bers. Two overhead ground wires. (The Shawinigan Water and Power Company)

it appears that this point of diminish-

ing returns has been passed. The
problem is essentially economic, that

is, the charges on capital cost of

extra steel versus money saved by
fewer outages.

When consideration is given to the

relative importance of each line, its

load and location within the grid, it

should be possible to accept a lim-

ited number of outages per year on
certain circuits without detriment to

the calculated performance of the

overall system.

In an attempt to predict the per-

formance of a line employing lighter

towers, and recognizing that there

are "intangible strengths" and "in-

definite and indeterminate" stresses,

it is difficult to arrive at a sound
conclusion from a purely theoretical

approach. Engineers are accordingly

examining the performance records

of existing lines in order to obtain

data and information which will be
of assistance in carrying out their

studies.

(a) Design stresses and safety or

overload factors.—It is possible to de-

crease the weight of transmission

line towers by using higher design

stresses or lower safety factors. The
average basic steel stress has been
for some time accepted at 24,000
pounds/sq. in. (1,687 kg./sq. cm.)
on ordinary carbon steel members.
(Canadian Standards Association

Specification G 40.4-1950). There is

a trend to increase this to approxi-

mately 28,000 pounds/sq. in. (1968
kg./sq.cm.). Several companies have
already designed and constructed
lines to this revision. The use of a
higher stress is equivalent to reduc-
ing the loadings, i.e., raising the de-
sign stress from 24,000 pounds/sq. in.

to 28,000 pounds/sq. in., is the same
as reducing the tower loadings by
16 per cent. Although the consider-

ation of this method is an indication

that towers, in general, are felt to

be stronger than necessary, the
method does not permit emphasis to

be placed upon any specific loading.

A general reduction in the over-

load or safety factor, which is nor-
mally 1.5 based on the yield point of

the steel at 36,000 pounds/sq. in.

(2,531 kg./sq.cm.), is effectively the

same as increasing the design stress.

In some áreas the practice has de-

veloped of varying the safety factor

for each of the different loading con-

ditions. This is effectively the same
as reducing the loadings, and has
the advantage that it can be applied

in a varying measure to each of the

loading conditions in turn.

There appears to be a trend to-

wards the use of a higher yield

strength steel, particularly in the

larger tower members such as the leg

angles and main compression mem-
bers. This can result in a tower

weight reduction of approximately 10

per cent, over an ali carbon steel

design, but this is largely offset by
the premium price demanded for the

Canadian high tensile steel. The net

result is usually a very small saving

in cost in favour of the combination

of a carbon and high tensile steel

tower over the ali carbon steel

tower.

(b) Conductor ice and wind
loads.—The general Canadian prac-

tice is to use a conductor tension of

approximately 40 to 50 per cent of

the ultimate strength with an applied

specified ice and wind load at

deg. F.

Many years of operating experi-

ence, together with extensive re-

cordings on ice and wind conditions

accumulated by the various govern-

ment and private organizations, offer

reasonable arguments for a modifi-

cation of the present loading specifi-

cations for various áreas. Although

there appears to be justification for

the specified individual ice and wind
loads, there is substantial evidence

that the maximum wind loads do
not occur with maximum ice loads.

Various combinations of ice and wind
loads as indicated by the meteoro-

logical data are being carefully ex-

amined as to their effect on struc-

ture designs.

(c) Angle of suspension insulator

swing. — To design a transmission

line for a specific angle of suspen-

sion insulator swing is a fairly com-

plex problem as there are several

variables entering into its computa-

tion. While this may be calculated

fairly accurately for a given set of

conditions, at a specific tower, it will

not necessarily apply to the entire

line. The assumptions governing the

variables have been fairly widely in-

vestigated and are now being modi-

fied in many instances so as to pro-

duce in the design a smaller angle

of suspension insulator swing.

If the angle of swing is reduced,

savings in structural weight are ef-

fected. For many years the angle of
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swing incorporated as a design fac-

tor in Canadian practice has been
taken as 45 deg. rrom the vertical.

This is novv considered excessive and
an angle somewhere in the order of

30 to 35 deg. may be more realistic.

It is understood that in some Euro-

pean countries the swing has been
reduced to under 30 deg. on certain

lines.

The angle is dependent upon the

wind velocity in the transverse di-

rection, the diameter of the conduc-

tor, its weight, and the angle in the

line for which the tower is designed.

It is now generally recognized that

the maximum velocity of the wind
squall has a relatively narrow front

and, while this may be applied to

any individual tower, the mean vel-

ocity over the relatively long spans

used on high voltage transmission

lines is considerably less, thus result-

ing in a smaller angle of insulator

swing. With the trend to the larger

conductors, required with higher volt-

ages, and the necessity to reduce co-

rona loss as well as radio, television

and radar intereference, an extreme-

ly high wind velocity is necessary to

produce the standard 45 deg. insu-

lator swing angle.

It has been estimated that tower

weights may be reduced by approx-

imately 5 per cent on a 230 kv.

single circuit tower line if the angle

of insulator swing is reduced from
45 deg. to 35 deg. Several Cana-
dian high voltage transmission lines

are now designed for an angle of

insulator swing of 35 deg. and this

reduction is gaining increased accep-

tance.

(d) Electrical clearances. — Elec-

trical tests and studies show that the

generally accepted clearances be-

tween the line conductors, or its

hardware parts, and the supporting

structures are larger than required.

This is especially true regarding volt-

ages greater than 110 kv. Presently

accepted clearances assume that

Fig. 3. 230 kv. single circuit V-strung suspension structure with 16 ft. 6 in. phase

spacing. Two overhead ground wires. ( The Shawinigan Water and Power Compantj

)

\
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switching surge voltages or impulse
voltages occur during gale or hurri-

cane winds. This is felt to be rather
drastic and that a more reasonable
view may be assumed.

A reduction in this clearance fac-
tor results in closer phase and circuit

spacing thus shortening the cross arm
length and producing such advan-
tages as a reduction in reactance,
narrower right-of-way and a saving
in structural weight. Some steps are
being taken in this direction, al-

though with caution, as the resul-

tant savings are rather negligible.

(e) Insulation. — The transient

voltages which influence the design
and operation of a high voltage
transmission line are being re-evalu-

ated in regard to their effect on the
line insulation. The usual practice

has been to add extra units over
the minimum number required to

provide adequate insulation for the 60
cycle impressed voltage. This addi-
tion provides a margin for the low-
ering of the insulation value of the
units due to contamination and also

for abnormal electrical stresses. The
lowering of switching surge voltages

due to improvements in circuit break-
er design, the increased knowledge
of the isoceraunic leveis, together

with the extensive use of buried
counterpoising and the protection

against lightning strokes by means of

overhead ground wires, ali tend to a

general acceptance of a smaller num-
ber of insulator units per string. The
problem of contamination is usually

studied on a local basis and the in-

sulation increased to the estimated

degree only on the structures af-

fected. The economies ensuing from
insulator reductions are mainlv in the

steel of the structures rather than a

saving in actual insulator costs. It

is generally agreed that shielding

rinçs are not required on voltages of

230 kv., but are being used on volt-

ages of 300 kv. and over.

(/) Broken wire loading assump-

tions. — In the search for further

economies in line construction, ser-

ious consideration is being given to

the effect of the longitudinal loads

imoosed on the towers by the so-

called "broken wire loading" condi-

tions. The general practice has been

to assume the value of the "broken

wire loading" to be the conductor

tension produced under specified

maximum ice and wind conditions.

This loading is then combined with

maximum vertical and transverse

loadings in the designing of the struc-

ture. It is evident that a relaxation,

or omission of this "broken wire load-
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ing assumption" would result in a

appreciable reduction in the weight

of structures. There appears to be
little justification for retaining this

full requirement in view of present

experience on lines of modern con-

struction. The improved technique

of conductor jointing and careful

stringing of the conductors have
both combined to make the occur-

rence of a mechanical break an
extremely rare event. Experience in

Canada has been that modern high

voltage line conductors do not break

under heavy ice loads, as the safe-

ty factor incorporated in the string-

ing tensions is sufficient to resist the

ice loads that are likelv to occur.

Where breaks have occurred in the

past, these have generally been
under ice-free conditions.

Consideration has been given in

many ways to the loading imposed
bv broken conductors, and some of

the assumptions and proposed Solu-

tions are discussed as they relate to

Canadian views.

The elimination of ali longitudinal

loading requirements results in a

completely flexible line, with the

suspension towers supported longi-

tudinally under broken wire condi-

tions by overhead ground wires at-

tached at intervals to rigid dead end
towers. Reports on unfortunate ex-

periences with this type of line, in

which a single tower failure has re-

sulted in towers between the dead
end structures collapsing progressive-

ly, make this solution appear some-
what less than ideal. It is therefore

not being seriouslv considered for

Canadian high-voltage steel-tower

transmission lines.

Some attempts have been made in

the past to use a quick release clamp
that allows the conductor to pass
through a tower when the insulator

swings out beyond a certain angle.

Tests on a clamp of this type indi-

cate that the clamps may work ef-

fectively, protecting the tower from
damage, but that there is a tenden-
cy for the clamps to act at several

towers thereby dropping the con-

ductor to the ground. The cost and
duration of the resultant interrup-

tion can be as serious as if the struc-

tural damage were greater but con-

fined to one tower.

The standard suspension clamp
has an approximate slip strength

value slightly greater than the normal
conductor tensions, and tests have
been made to determine the load

applied to a tower crossarm when a

conductor is suddenly broken. From

Fig. 4. Three 230 kv. single circuit transmission lines. Two overhead ground wires.

Seen from right to left, respectively, are lines constructed in 1934, 1950, and 1955.

( The Shawinigan Water and Power Company

)

an analysis of these tests, it was con-

cluded that the full tension existing

in the conductor prior to failure was
transmitted as an impact load to the

tower crossarm. It should be noted

that this impact load could cause

failure of the tower crossarm and,

because of the energy absorbed in

this failure, the damage may not

progress further. The torque load ap-

plied to the tower would be re-

duced because the moment arm will

be reduced by the swing of the

crossarm and by the decreased ten-

sion in the span. It is also recognized

that the impact strength of a struc-

ture, such as a transmission tower,

is usually higher than the long time

loading capacity.

These considerations assume that

a broken crossarm would be an ac-

ceptable amount of damage. Where
this condition is tolerated, the effect

has been achieved by the use of a

crossarm designed to fail at a speci-

fic loading. Similarly, some designs

are based on a shear pin or link

which would fail and permit the

crossarm to swing and thus relieve

the tension.

Regarding the relationship of the

slip strength of a suspension clamp

to the broken wire loading, it is

necessary to consider the following

variable factors. The suspension

clamps must be able to hold a con-

ductor against slipping on lines strung

in hilly country when ice occurs on

some spans and not on others; under

dynamic loadings, such as those pro-

duced by "galloping" conductors.

Judging by past experience, the stan-

dard clamp produces sufficient

strength to meet this requirement.

There appears, then, to be some
justification that the slip strength of

the clamp can be considered as the

maximum limit of the broken wire

loading, and some Canadian high

voltage transmission line structures

are being designed to this factor, re-

sulting in a considerable reduction

in the weight of structures.

Some operating groups specify

loadings equal to the maximum de-

sign tension of the conductor with

no other major loads on the towers;

others accept a lower factor of safe-

ty when designing for broken wire

loading. These are ali steps in the

same direction and have apparently

resulted in Unes with satisfactory per-

formance records.

V-Stringing of Insulators

A suspension insulator arrange-

ment using two strings of insulators

at each conductor support point, in-

stalled transversely to the line at

90 deg. to each other, is generally

designated as V-stringing. Several

high voltage lines, using this method

of stringing, have been constructed

in Canada primarily to reduce the

phase spacing.

This method may offer some fur-

ther possibilities of reducing the cost

of transmission systems. The restric-

tion of transverse swinging of con-

ductors allows the lines to be in-

stalled on a narrower right-of-way.

There is some saving in tower weight

as the torsional load on the structure

is reduced. The mechanical load im-

posed upon each individual insulator

string is also reduced. A decrease

in the line reactance, by permissible

closer phase spacing, may result in

equipment saving and operational

economies. V-stringing has also been

used, with advantage, to increase the

horizontal offset distance of conduc-

tors erected in the vertical plane on

double circuit towers.

The main disadvantage to V-string-

ing is that the cost of suspension in-

sulators is doubled in addition to an

increase in the hardware cost. There

is also a greater possibility of an

electrical flash-over due to defec-
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tive, broken or contaminated insula-

tors.

There are reports of severe gal-

loping on lines with V-string single

suspension clamp supported conduc-
tors during winds of gale force. A
theory has been advanced that the

galloping of conductors may be in-

hibited if each individual string of

insulators supports the conductor by
means of its own suspension clamp
placed a short distance apart. Ex-
perimental installations of this type

have been erected, results of which
appear favourable, but are not con-

sidered conclusive.

Wood Structures

Experience has shown that there

are very definite economies to be
obtained in transmission line con-
struction in Canada by the use of

wood. Improved preservative Solu-

tions and treating methods have ma-
terially increased its life expectancy.

The preservative solution preferred

by most operators is pentachlorophe-

nol in a vehicle of light oil, applied

by the hot and cold immersion or

pressure treating methods, depend-
ing upon the nature of the wood
involved. Further economies are

being achieved by the use of spar

members for cross arms and braces.

The previous objection to the use

of spar members was the difficultv

of developing adequate connections,

but framing hardware is now avail-

able which will transmit the applied

stresses, thus insuring the necessary

overload safety factors. By the ap-

plication of the various methods of

reducing phase spacing, the length

of cross arms and cross braces has

been reduced, thus making wood
pole H-frame cross-braced structures

more economical and mechanically

attractive. In addition, the rapid rise

in the cost of steel has aided a

swing towards a more extensive use

of wood for transmission line con-

struction. Many Canadian high volt-

age transmission lines (for ali volt-

ages up to and including 230 kv.)

have been installed using wooden
supporting structures. The applicà-

tion of wood becomes less economi-

cal as the higher voltages are

reached but still offers substantial

savings up to 230 kv. An increase

in conductor size with a consequent

greater conductor tension, increases

the loadings on the structures. The
size and lengths of polés are limited

and eventually a balance point is

reached in the number of structures

per mile where overall costs dictate

the use of steel structures.

All-Aluminum Conductors

It appears that considerably great-

er use might be made of all-alumi-

Fig. 5. Three examples of double circuit lines. Left to right: 230 kv., two overhead
ground wires; 230 kv., single overhead ground wire; 115 kv., single overhead
ground wire. (right background) (Hydro-Electric Power Commission of Ontário)

num conductors (AC) on médium
and high voltage lines, than is at

present the case. Some Canadian
companies have used them to vary-

ing extents for heavy, médium and
light loading conditions with excel-

lent results.

On many early lines using all-alu-

minum conductors, conductor break-

age was experienced resulting from
what is now known as fatigue failure

due to aeolian vibration. The cause

of the trouble was not found at that

time and the apparent weakness of

aluminum was overcome by intro-

ducing a steel core to provide a con-

ductor of greater strength. When vi-

bration failure persisted, a satisfac-

tory remedy was found in the use

of vibration dampers, armour rods

and improved hardware designs.

Possibly the most important prob-

lem in the use of all-aluminum con-

ductors is that of determining the

sagging tension which affects tower

heights and spans and which gov-

erns the vibration life of the con-

ductor. If an all-aluminum conduc-

tor and an equivalent cross-section

area of aluminum conductor steel

reinforced (ACSR) were sagged so

that under a specific maximum load-

ing they both reach tensions which

are the same percentage of their

ultimates, then the sag in the all-

aluminum conductor will be greater

than the sag in the ACSR. Thus, the

structures must be higher, or the

spans shorter, and this has been one

of the major factors in the change-

over to ACSR conductors.

Serious consideration is now being

given in Canada to a possible re-

orientation of thinking in regard to

the almost universal use of steel re-

inforced aluminum conductors for

high voltage transmission lines. Appli-

cation of the advances in technique

and improved fittings developed for

ACSR to the design and construc-

tion of an all-aluminum conductor

line is a good starting point. The
following advantages and design fea-

tures are being studied:

1. The cost of an all-aluminum

conductor per unit length is much
less than that of ACSR of equiva-

lent area.

2. The weight of an all-aluminum

conductor is less and the diameter

smaller than that of ACSR; conse-

quentlv, both the vertical and wind
loads at a tower are less.

3. Where the ratio of maximum
working tension to ultimate tensile

strength for each type of conductor

is the same, the tensions at dead
end towers, and the transverse loads
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Fig. 6. 345 kv. single circuit suspension structure; bundled conductors. Wahleach
to Vancouver transmission line. (B.C. Electric Co. Ltd.)

at angle towers, are less for an all-

aluminum conductor than for ACSR.

4. For spans of a predetermined

length and for conductors of a speci-

fic cross-sectional area of aluminum,

the sags, resulting from the use of an

all-aluminum conductor may be less

than for an ACSR conductor, if a

limit is placed on the loaded ten-

sions.

5. Compression splices and dead

ends are much more readily made on

an all-aluminum conductor, as it is

possible to dispense with the steel

sleeve required for ACSR.

Other factors involved in a change

from ACSR to an all-aluminum con-

ductor are receiving further study

and may or may not prove to be

a deterrent to the change.

1. The relatively light all-alumi-

num conductor may be more sus-

ceptible to galloping than the ACSR.
2. Wind, acting on the light all-

aluminum conductor (with or with-

out ice) will produce a greater angle

of swing of the insulator string at a

suspension tower. Longer arms may
be required to maintain clearances,

but, with the reduced tensions, the

torque loads on the tower may still

be less than the ACSR. It is pos-

sible that V-string suspension insula-

tor assemblies or weights might be
used to advantage in such a case.

3. On lines in rolling country, some
form of hold-downs may be required

on Iightly loaded suspension towers.

Investigations into the stress dis-

tribution of ACSR have shown that

the aluminum strands under normal
conditions may be stressed to a high-

er percentage of their ultimate ten-

sile strength than the percentage for

the complete cable. In a homoge-
neous conductor, such as all-alumi-

num, this condition does not exist;

therefore, it appears that all-alumi-

num conductors have a relatívelv

higher resistance to fatigue than

ACSR.
There may be, in addition, the

problem of long term creep depend-
ing upon the normal loads applied

to the all-aluminum conductor. Only
a few of many aspects of the prob-

lem have been mentioned here and
preliminary discussions on this sub-

ject have already led to investiga-

tions into some of the more obscure

problems.

Bundled Conductors

The proposed development in Can-
ada of hydro-electric sites more dis-

tant from the load centres is bring-

ing to the fore the use of bundled
conductors. From studies so far

made, the opinion is that for lines

requiring the transmission of 100
Mw. or greater, over a distance in

excess of 250 miles at 60 cycles and
voltages of 230 kv., or more, the use

of bundled conductors should be
considered. Another application arises

on older transmission lines which
were originally constructed on heavy
loading assumptions, where it may
be both economical and practicable

to rebuild the conductor assembly

with twin conductors of heavier total

cross section. However, up to the

present time very little practical ex-

perience has been developed in

Canada with bundled conductors.

Double Circuit vs. Single Circuit

Lines

There is a greater trend towards

the use of double circuit transmis-

sion lines in Canada today. This

trend is being accentuated by the

rapid development of urban áreas

and the general rise in cost of land

values in these áreas as well as farm-

ing districts. Furthermore, the cost

of clearing heavily wooded proper-

ties and the maintenance of these

rights-of-way is becoming an increas-

ing factor in the overall cost of trans-

mission.

The basic reliability of a single

circuit transmission tower line is an

important factor on radial lines or

on other services where security is a

predominant requirement. Here,

again, the growth of the high volt-

age network frequently affords du-

plicate facilities or possibilities of re-

routing the supply of power.

Difficulties experienced in double

circuit tower lines arise mainly

from the local climatic conditions.

Where the middle phase of a double

circuit line is not well offset,

the sudden release of ice or wet

snow from a conductor may react

sufficiently to make contact with the

conductor above. Unequal sags are

also caused by a conductor being

loaded with ice or wet snow and

raising the unloaded conductor in an

adjacent span to the extent that clear-

ance between phases is reduced to

a dangerous degree.

Standard Conductor Loadings

The loading on conductors is as-

sumed to be the resultant loading
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Values Used to Determine Conductor Loading
Loading area

Radial thickness of ice (inches) 0.50 0.25
Horizontal wind pressure in pounds per square foot 4 4
Temperature (deg. F) . o +15
Constant to be acided ío the resultant in pounds per foot:

For bare conductors of copper, steel, copper alloy, copper
covered steel and combinations thereof 0.29 0.19

For bare conductors of aluminum (with or without reinforce-

ment) 0.31 0.22
For weatherproof and covered wire 0.31 0.22

per foot equivalent to the vertical

load per foot of the conductor, ice

covered, combined with the trans-

verse loading per foot due to a trans-

verse horizontal wind pressure upon
the projected area of the conduc-

tor, ice covered, to which resultant

shall be added a constant. In the ac-

companying tabulation are the values

for ice, wind, temperature and
constants used to determine loading.

It has been noted that heavy ice

does not usually form on conductors

in a heavy wind, hence the trans-

verse loading assumed is deemed to

be sufficient for the purpose, but it

is not sufficient to represent the ver-

tical load which is imposed on the

conductors by heavy deposits of ice

which sometimes form in still air or

with a light wind. In order to apply

a total loading to conductors repre-

senting more clearly the conditions

encountered in practice, constants

have been added to the conductor

loading. In applying loadings to bare

stranded conductors, the coating of

ice is considered as a hollow cylin-

der touching the outer strands.

It is also noted that in áreas where
extreme low temperatures are en-

countered the tension in the con-

ductors resulting from suGh low tem-

peratures may be greater than those

for ice and wind loading.

These loadings are specified by
the Canadian Standards Association

Electrical Code only for crossings

over railways and communication cir-

cuits. They are generally applied

however, to the lines located in the

designated districts.

Appendix

Since compiling the information for

the foregoing paper, certain inter-

esting high voltage transmission line

designs have been installed or are

being seriously considered for early

construction.

Probably the most unique project

was the installation of a permanent
arrangement of stranded steel cables

across the Kildala Pass to support

conductors on a section of the Kem-
ano-Kitimat transmission line. These
cables replace several towers which
were carried away by snow slide.

(The Engineering Journal — Julv

1956). The economy and effective-

ness of this principie has led to fur

ther investigation into its application

for high voltage transmission lines

which are to be located through

narrow valleys with high sides.

Further extra high voltage lines

(300 kv. and over) are being con-

templated employing two conduc-

tors per phase. This design results

in economies for some utilities while

others find that their system is best

served by 230 kv. transmission.

Aluminum alloy conductors have
been studied but are as yet not favour-

ably received as it is generally felt

that existing types of conductors are

quite adequate. There is instead a

trend to the use of A.C.S.R. con-

ductors with special strandings. The
size and number of aluminum and
steel strands may be varied to pro-

duce an economical balance between

the required electrical characteristics

and the mechanical characteristics

in order to meet certain conditions.

Ali this, in addition to further

structural studies now being carried

on, show that the electrical utilities

are keeping abreast of the problems

involved in transmitting the electric-

al power for Canada's expansion.

Fig. 7. 345 kv. single circuit suspension structure; bundled conductors. Bridge River
No. 2 transmission line. (B.C. Electric Co. Ltd.)

1520 THE ENGINEERING JOURNAL—NOVEM 6 ER, 19S6



Hamilton River Survey - Labrador

G. V. Eckenfelder, W. P. Harland, and E. N. Webb, mm.e.i.c.

Read at the 70th Annual General and Professional Meeting of the Engineering Institute of Canada, Montreal, May 1956

FROM EARLIEST times, Labra-

dor has been regarded as a

bleak, barren, uninhabitable area

which, in consequence, has remained
practically unknown and untouched
by man. The curious and adventu-
rous had, for many years, been
drawn to the great chute known as

Grand Falis below Jacopie Lake, but
the flat and desolate plateau lands

above were left unknown and un-
travelled save by a few Indians, mis-
sionaries, trappers and prospectors.

In a high degree, it is still a virgin

land, little changed since the last

glacial age.

Investigation of power potential on
the Hamilton River was provoked
by the unceasing demand in Canada
for ever more electricity which has
approximately doubled each decade
over the past 20 years. The major
part of this paper describes the en-
suing surveys and related enquiries.

A purely preliminary survey of the
river up to Grand Falis and in the
immediate vicinity had been carried
out for Newfoundland Government
in 1947-48 by Comdr. G. H. Des-
barats 1 who estimated a potential

around 3% million continuous horse-
power. However, this conclusion was
based on little more than an ascer-

tained difference of river levei and
an estimate of run-off by analogy.
The field work was restricted to that
which could be done by ground par-
ties dependent on canoe and pedes-
trian transport. In a total working
season of less than four months with
the effective working time sadlv cur-

* The authors are associated, respectively, with
Montreal r/ngneering Company Limited, Shawinigan
Engineering Company Limited, and British New-
foundland Corporation Limited.

tailed, the record left by this inves-

tigator with the means at his dis-

posal and in the face of so many
natural obstacles is a highly credit-

able one.

The objectives of the 1954 inves-

tigatioiv were essentially to define

the leading features of the best dis-

cernable scheme for a hydro-electric

development, and to establish the

feasibility and economics by pre-

paring preliminary designs and esti-

Until recently Labrador has been
largely unknown to man. In 1954
a survey was made to define the
leading features for a hydro-elec-
tric development. The work
covered three main divisions: the

catchment, regulation, and storage
area; the power development
proper; and transportation, com-
munication, and other adminis-
tration. This paper describes the
survey work that was done.

mates. The survey proper resolved

itself into: preliminary reconnaissance

on which to identify the mode of

eventual development and the oper-

ations ancillary to it, adequate topo-

graphical coverage of the essential

áreas, measurement and check of

rainfall, river flows, and run-off, and
collection of ali possible information

regarding engineering, materiais, geo-

logical formations, climate, and so

on.

Remoteness of the area and ex-

treme shortness of the working sea-

son called for large survey forces

and intensive organization to achieve

conclusive results within one year

—

which subsequently was extended to

two years, in order to check, elab-

orate and improve the engineering

information up to the pre-design and

pre-construction stage. Thus, the

work was allocated to the three par-

ties concemed in three main divi-

sions: (1) the catchment, regulation

ind storage area; (2) the power

development proper; and (3) trans-

portation, catering, radio and gen-

eral administration, access and trans-

mission also being included here.

Historical

The Hamilton River was named
in 1821 after Sir Charles Hamilton,

Governor of Newfoundland. John

McLean of the Hudson's Bay Com-
pany saw the falis in 1839, and is

thought to have been the first white

man to view the awe-inspiring cat-

ract. Various other explorers visited

the falis during the latter part of the

19th centurv; notable amongst them

was A. P. Low, 2 a geologist of great

energy and fortitude, who travelled

far and wide over the Labrador

tableland and whose repor t described

the falis in detail.

The first reported enquiry into the

power potential of Grand Falis area

was in 1915 by W. Thibaudeau who
made a reconnaissance of the power
possibilities of Grand Falis, and he

and his group may have been the

first to visualize development of the

site by the so-called "Channel

Scheme" (Fig. 3). Their surveys pro-

vided a profile of the river from

Jacopie Bay to the foot of Portage

Creek showing that approximately

1,000 ft. of head existed in that

reach. They also obtained a profile

along the chain of lakes between

these points.

t by the British Newfoundland Corporation Limited.

THE ENGINEERING JOURNAL—NOVEMBER, 1956 1521



Desbarats' survey1 comprised lev-

eis from the foot of Muskrat Falis

near sea levei, to Jacopie Lake, and
traversed the reach of the river ad-

jacent to Grand Falis; incidentally,

Thibaudeaus scheme for power de-

velopment was shown to be prac-

ticable. Desbarats also made a pre-

liminary reconnaissance of possible

sites for utilizing the head between
Grand Falis region and the sea.

Moreover, he gave some attention

to storage and drainage áreas, as as-

certainable from the Topographic
Survey of Canada's small scale maps.

Ali of this information became
available to the authors, and the ele-

vation of Desbarats' bench mark at

the crest of Grand Falis was used
as the datum for the Corporation 's

1954 and 1955 surveys.

Winter Reconnaissance

While results of previous investi-

gations were helpful in a preliminary
evaluation of the power site, thev
shed little hght on the catchment
area above Grand Falis. The photo-
graphs from which the uncontrolled
maps of the Topographic Survey had
been plotted were available, but
gave little idea of ground elevations
or of relative heights of lakes.

It was obvious that a ground rec-

onnaissance must be made before
any serious survey could commence.
The general topography of the en-
tire area had to be examined to de-
termine: (a) elevations of lakes; (b)

possibility of diverting the Naskaupi
and of a diversion route; (c) feas-

ibility of creating one large storage
reservoir out of Sandgirt, Lobstick,
and Michikamau Lakes; (d) locations

of damsites for diversion and stor-

age; (e) possibility of diverting the
Unknown branch of the Atikonak;
and, (f) locations of camp sites and
aircraft landing áreas.

On 3rd March, 1954, an expedi-
tion of ten men, under the leader-

ship of engineers from the Consult-

ing firms, was based on the Meni-
hek power station" about one hun-
dred miles northwest of Grand Falis.

Using two Beaver aircraft, the party
made daily trips into the Grand Falis

area over a period of three days
during which the elevations of 12
stations were determined and a di-

version route was reoonnoitered.

Still based on Menihek and using
Beaver aircraft in sub-zero weather,
two weeks were spent in the stor-

age area, examining the country in

order to become familiar with the

topography and to find possible dam-
sites. The required information

hinged mainly on elevations which
were obtained almost entirely by
means of surveying altimeters. The
Wallace and Tiernan instruments ca-

pable of detecting 1 ft. difference

in elevation, were preferred.

Where it was important and feas-

ible to obtain accurate leveis, a spirit

levei was used.

The barometric levelling was done
in two ways, the "single base" and
the "leap frog" method. In the for-

mer, one barometer at a base sta-

tion is read at prescribed intervals,

while the other is carried by plane

from lake to lake. Readings from the

base barometer provide corrections

to the elevations obtained by the

other, the plane returning to base

to compare instruments at the end
of the day.

In the "leap frog" method, after

readings have been taken simulta-

neously at the base and at the lake

of which the elevation is required,

the base instrument is brought for-

ward in one plane and landed at

this lake where the instruments are

read side-by-side. Repeating the pro-

cedure, one plane (with barometer)

remains in position until the other

plane (with barometer) has landed
at a new point when simultaneous

readings are again taken. Radio eom-
munication is essential for this meth-
od.

AV elevations were checked in the

field by repetition, a minimum of

six determinations being made for

each lake. The "leap frog" method
proved the more accurate of the

two. In the "single base" method, the

distance from base often became so

great that local variations in air pres-

sure produced inconsistent readings.

In the 'leap frog" method one is

measuring differences and, virtually,

the base moves along near the rov-

ing plane, which gave a closing ac-

curacy of about plus or minus four

feet on courses up to 120 miles long.

During two weeks, the elevations of

76 lakes were obtained.

An overall picture of the ground
to be surveyed emerged as a re-

sult of the winter reconnaissance. It

was found that a flood channel ex-

isted through which the Naskaupi

could be diverted into the Hamilton

watershed, and that it was possible

to divert the Unknown River branch

of the Atikonak. Combining Sandgirt,

Lobstick, and Michikamau Lakes pre-

sented no major obstacles, the reser-

voir thus created being contained by
high ground, except at natural out-

lets where alternative sites for nec-

essarv dams were noted to exist.

The elevations obtained, along with

visual impressions of the topography,

indicated no major obstacles to the

Channel Scheme and two possible

routes, one possessing natural advan-

tages. A great many lakes were shal-

low and boulder filled, but lakes

suitable for aircraft landings with

related camp sites were found and

noted. Lake ice was ascertained to

be 40 in. thick, permitting the land-

ing in winter of large aircraft with

heavy loads.

Ali this information was of great

importance, as it was now possible

to determine within narrow limits the

extent of the surveys required and

to plan the summer's work accord-

ingly.

The winter operation was not with-

out hazards — low temperatures,

blusterv weather, unreliable visibil-

itv and radio — wherefore, safety

precautions were essential. Aircraft

carried emergency rations and camp-

ing equipment; flight plans were al-

ways filed, so that each pilot knew
where the other was operating; and

whenever men were left on the

ground, even for a few hours. they

were equipped to be self sustaming.

Under severe winter conditions in

a remote and totally wild region, a

ereat deal of essential knowledge.

far beyond expectations, was gained

in less than three weeks and at a

surprisingly low cost.

Control Surveys for Topography

The greater part, by far, of the

ensuing field work consisted of es-

tablishing ground control for photo-

grammetric mapping. The type of

information sought and the condi-

tions prevailing in the storage area

differed so widely from those in the

power phase of the investigation that

the methods used in each were nec-

essarily different. However, the same

principies applied in both áreas.

Two types of control were re-

quired for photogrammetric mapping

—horizontal and vertical. The firms

engaged to carry out the photogram-

metry indicated on prints of the

aerial photographs the control which

thev would require, choosing small

prominent objects that stood out well

on the photographs as "H" or hori-

zontal control points. The abundance

of lakes and ponds provided the "Y"

or vertical control. Large lakes ex-

tending over the area of one or more

photographs afforded natural vertical

control and reduced aporeeiablv the

amount of levelling to be done.

(a) Storage Area — In the stor-
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Fig. 1. Map showing general location of Grand Falis relative to important centres and physical features in Eastem Canada.

age area, great reaches of ground
had to be contoured, and closed tra-

verses were neither feasible nor es-

sential. The country having little re-

lief, maps with a close contour in-

terval but on a relatively small scale

were required. In the absence of

closed traverses, azimuth checks

were obtained by frequent sun ob-

servations — these in preference to

star shots to avoid overnight vigils

at stations far removed from the

camps.

Since it was necessary to cover

very elongated áreas, the "H" points

were tied to an open traverse which
was run near the axis of the strip

photographed. As a ground profile

for making preliminary estimates was
aimed at, so far as possible the line

of traverse was selected along the

high ground where visual reconnais-

sance indicated the containing dams
might be located.

Vertical control along the main
traverse was established by a dou-

ble line of leveis, elevations of the

lakes chosen as "V" points being fixed

by levei loops from the main trav-

erse. Permanent bench marks were
set in rock at least every five miles

along the main traverse.

(b) Power Area — In the power

area, the ground surveys were div-

ided into two broad categories; viz.

control for photogrammetric map-
ping, and tentative location surveys

for the proposed structures and in-

stallations. Effort was made to com-
bine the two wherever possible.

After careful consideration, it was
decided that closed traverses would
be preferable to triangulation for

horizontal control, if only for the ad-

ditional information about the terrain

that would be gained. Loop closure

accuracy of 1 in 1,000 or better was
maintained. As in (a), a double line

of leveis provided the profiles along

the traverses. Many miles of traverse

round lakes were obviated by the

chaining on ice accomplished by the

1954 advance party in May of that

year. For orientation purposes, tran-

si t observations on Polaris were used

for the basic azimuths.

A co-ordinate system was laid out,

such that ali of the power area would
fali within one quadrant. Ali co-ordi-

nate computations were referred to

a selected base, to which line also

convergency corrections were relat-

ed. The Geodetic Survey of Can-
ada station on Lookout Mountain
was tied into this grid, so that the

whole system can be readily con-

verted to geographical co-ordinates

when required.

"H" points were tied into the

closed traverses, and the elevations

of "V" points were fixed by levei

loops. Unlike the storage area, it was
necessary to provide a small scale

20 ft. interval contour map of the

whole area, as well as large scale 5
ft. contour maps of limited áreas. To
provide the vertical control for the

20 ft. contours, some elevations were
determined barometrically, the "sin-

gle base" method being used with

not less than two sets of readings

taken on different days.

No mention of control surveys

would be complete without reference

to an unusual role played by the

helicopter. When beginning a trav-

erse between two points in the bush,

it is often difficult to determine in

which direction to head. The heli-

copter assisted greatly by hovering

over the point of destination at just

sufficient altitude to be seen by the

instrumentman at the start of the

traverse. When the helicopter was on

position, a red flag weighted by a

stone was lowered some 15 ft. 'to

20 ft. as a signal for the instrument-

man to take a sight, which device
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saved considerable time and unnec-

essarv length of traversing.

Topographic Detail Survey

Compared with the area which
was mapped from aerial photographs,

the topographic coverage on the

ground was quite small. In the vicin-

itv of Grand Falis, some 9 square

miles were mapped in 1954, prin-

cipalrv in the eastern portion of the

area where lighter bush and an old

burn facilitated stadia work. The
plane table was little used, owing
to general inclemency of the weath-

er in 1954.

No field topography was done in

1954 in the diversion area, the bush

in the vicinity of the river being

too dense. Time and effort were
c-onsidered spent more profitably in

taking underwater soundings, espec-

ially as maps from aerial photos could

be produced from control already

provided. In 1955, the sections map-
ped in the field were restricted to

anticipated sites for some of the

principal structures.

During the first winter's study of

the Channel Scheme in the office,

some of the contemplated works
were defined to an extent that justi-

fied proceeding with detailed surface

invesrigation and seismic profiles.

Others were so indefinite that a lar-

ger area needed to be analyzed, for

which purpose large scale maps al-

ready prepared from aerial photo-

graphs appeared adequate, thus re-

quiring no additional field work in

1955.

In the case of the Naskaupi diver-

sion and the Ossokmanuan damsites

in the storage area, the height of

land along which containing dams
were needed was so well defined

that an extensive band of topography

had not been thought necessary.

Much of the ground could be cov-

ered adequately by a single profile,

with topography only at the main

river crossings. The 1954-55 winter

studies, using 5 ft. contours plotted

from stadia and levei data obtained

in 1954, suggested an alternative

scheme for the Ossokmanuan diver-

sion, which made it advisable to ob-

tain contours over a wider area. In

1955, this area was photographed

and a new control survey made.

Traditional methods of ground top-

ographic surveying played but a mi-

nor part in this investigation and only

modern techniques could have pro-

vided the information in the short

time allowed. It must be admitted,

however, that detailed field surveys,

where applied, afforded excellent op-

portunity to become familiar with

the characteristics of the ground.

Photogrammetry

Aside from the obvious advantage

of economy, the photogrammetric

method of mapping was ideal for

the prescribed purpose, in that actual

field work could be reduced to a

minimum.

The aerial photography and pho-

togrammetric mapping were done by
several firms. In the Grand Falis

area, some 300 square miles were
photographed at three different al-

titudes consistent with plotting at

three different scales. In the event,

only two scales were utilized: 800

ft. to 1 in. with a contour interval

of 20 ft., and 200 ft. to 1 in. with

5 ft. contours. The entire Grand Falis

site area, amounting to 228 square

miles, was mapped at 800 ft. to 1

in.; while 30.5 square miles, includ-

ing ali localities for proposed struc-

tures, were covered at 200 ft. to 1

in. The smaller scale was considered

adequate for general location of ac-

cess roads and material deposits and

for preliminary layouts, while the

larger scale would suffice for setting

out structures in detail.
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Fig. 3. Map of power development area, showing location of proposed engineering structures.

Ali storage áreas were mapped to

a scale of 400 ft. to 1 in. with a

contour interval of 5 ft., which was
adequate for the detail required and

yet did not result in an excessive

number of sheets; 145 square miles of

ground were covered in this manner
during 1954 and another 40 square

miles in 1955.

Organization of the ground con-

trol generally followed the same pat-

tern throughout, being varied accord-

ing to individual circumstances. With
minor exceptions, the firms under-

taking the mapping sent their own
photogrammetric experts into the

field to define the control required

and to supervise the survey work in

progress. Where the parties con-

cerned had mutual confidence based
on prior experience, such specialist

participation became a minimum. In

ali cases, the results were well up
to the requisite standard.

In addition to being fast and com-
paratively inexpensive, photogram-
metry produces very accurate maps.
The recognized specification for con-

tours is that they be correot within

half a contour interval and, provid-

ing the vertical control is adequate,
this stipulation is usually met with-
out difficultv.

Where horizontal control is ade-

quate, well-defined physical features

can be plotted within 0.02 in. (hardlv

more than the thickness of a Une) of

their absolute positions. However,

contours cannot be plotted with quite

such accuracy, but their relative posi-

tions usually are very good.

Aerial photographs are invaluable

in the field. Even the best of maps
cannot provide the detail and infor-

mation that is readily available from

a pair of photographs and a pocket

stereoscope.

Marine Soundings

In the diversion area, very exten-

sive underwater soundings were re-

quired in order to provide basic in-

formation for the planning of var-

ious structures. In the storage area,

the extent of cut necessary to divert

the Naskaupi could be determined

only by means of underwater top-

ography. During the 1954 season and
the early portion of the 1955 season,

soundings were taken in the tradi-

tional manner by lead and line; but

in the latter portion of last summer
an echo sounder was introduced for

this work. However, the Michikamau

diversion soundings, being well ad-

vanced by this time, were completed

by lead line and sounding pole.

Unfortunately, a great deal of the

required underwater topography was
in fast flowing water on the Hamil-

ton River itself, which fact necessi-

tated a rather elaborate organization

for locating each sounding, whether
taken bv lead line or bv echo sound-

er, In the usual procedure, two par-

ties, each comprising a transitman

and a notekeeper, were installed

ashore on two stations of the river

triangulation network, whence they

could intersect the position of the

boat as each sounding was made.
These stations were so selected that

the intersected angles lay between
30 deg. and 150 deg., and were
close as possible to 90 deg.

After some experimenting, co-or-

dination between the instrument par-

ties and the sounding party was sys-

tematized as follows. Ali parties syn-

chronized watches before beginning

a run, and soundings were then

taken at pre-arranged intervals, every

tenth sounding being indicated by a

signal. With this system, up to 100
soundings could be made per hour

using lead and line, and 360 per

hour using the echo sounder.

The leads varied in weight be-

tween 4 lb. and 20 1b., depending
upon the velocity of the water. After

trial of various types of line, the

most satisfactory was found to be
"cod line" actually carrying the lead

and having a metallic cloth tape

loosely attached to show the depths.

At the Michikamau diversion, shal-

Iow water rendered it possible to

sound with a pole. Soundings were
fixed bv two transits at shore sta-

tions but, as the distances were small,

the angular fixes could be checked
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Fig. 4. Crand Falis and approach rapids.

by stadia. Some 2,300 soundings

were obtained in this way.

The echo equipment used, al-

though inexpensive and intended pri-

marily as a navigational aid for pleas-

ure craft, exhibited an accuracy of

1 ft. for soundings between and
60 ft. Electrical impulses at the rate

of 30 per second are eonverted by
a submerged "transducer" into mech-
anical waves which travei to the bot-

tom and are reflected back to the

transducer, there to be reconverted
to electrical impulses. The time
elapsed between the emission and
return of the signal is indicated on a

dial graduated in feet. Excellent re-

sults were obtained at any reason-
able boat speed, even in the rapids.

While river bottom conditions gave
satisfactory operation of the echo
sounder, at some places on the lakes

a bottom of soft organic matter was
found to absorb the mechanical
waves and no reading resulted. This,
however, did not affect the useful-

ness of the equipment to this survey
as it was used entirely in the river.

Altogether, 6,900 soundings (2,300
at Michikamau) were taken during
the two seasons over an area of ap-
proximately 600 acres.

Levelling and Water Transfers

It was important that the surveys
of the widely separated áreas com-
prising the Grand Falis power and
storage scheme be related to a com-
mon datum. No geodetic bench
marks or other datum existed above
the head of Grand Falis, and the
elevations obtained by barometer
during the winter were of quite in-

adequate calibre for the contem-
plated surveys. In the event, Des-
barats' bench mark at Grand Falis
was adopted to relate the surveys to
sea levei, pending re-survey of the
lower Hamilton. A line of leveis was
carried from this bench mark via
Sandgirt to Ossokmanuan; also, up to
and across Michikamau, over the
height of land and on to the head-
waters of the George River.

The map shows how much of the
country is covered by water and full

advantage was taken of this fact.

Whenever possible, elevations were
carried by water transfer across lakes,

in order to reduce the amount of
levelling work. This was only pos-
sible on lakes, or on streams with
negligible gradient and during dead
calm weather. Several readings of
water levei were taken simultaneous-

ly at each extremity of the lake or
reach of river, and no elevations

were accepted unless the sueeessive

readings agreed within 0.01 ft.

Where no suitable body of water

existed, leveis were run by instru-

ment along the shortest route be-

tween lakes. Ali levelling was done
using two rodmen, two sets of read-

ings and two sets of notes, thereby

providing a continous check.

One party was engaged during the

1954 summer solely in running these

leveis; and again, in 1955, a profile

of the Hamilton River from Portage

Creek to Muskrat Falis was obtained

generally by the same method. To
cover these great distances in so

short a time, the party had to be
highly mobile. The 1954 party com-
prised an instrumentman familiar

with the method of water transfer,

a rodman, and two axe-rod-canoe

men, transported by two seventeen

foot canoes each equipped with a

ten horsepower outboard motor.

Camping equipment was limited to

essentials, and' was selected for light

weight and compactness, each man
carrying an eiderdown sleeping robe.

Four small Scotch silk tents and gas-

oline cooking stoves were used. Fuel
caches were established along the

line of travei by aircraft, and at least

once each week weather permitting,

an aircraft visited the party and left

about a week's food, fuel, and other

supplies. A portable radio kept the

party in touch with Sandgirt base

camp and provided fairly depend-

able contact at surprisingly long

ranges.

In the 80 days campaign of 1954,

this levelling party covered about 550
miles of land and water.

The men engaged in other phases

of the investigation were housed in

static camps where it was possible

to provide a reasonable standard of

comfort; but, for the levei party, life

was bared of ali frills. Camp was
pitched where nightfall found them,

on rocky shore or edge of swamp;
the course of the canoes often took

them through wild rapids and across

windswept lakes; they were more
often wet than dry. Yet it was a

happy camp, and the quality of the

work was consistently high.

Seismic Sounding

As may be seen in Fig. 3, any
development of the Channel Scheme
vvould require structures covering a

considerable expanse of territory. To
divert and control the water from
Tacopie Bay to an intake near Por-

tage Creek, would involve some 3Jí

miles of excavated canal and 15

miles of earth-fill retaining dams. Evi-

dently, investigation of depth and

type of overburden along the lines

of these canais and dams would be
impracticable within the short season

available, if attempted by test-pitting

and borings alone. Geophysical ex-

ploration by seismic sounding ap-

peared to be the answer.

The seismic refraction method
used4

is based on the principie

that longitudinal seismic waves be-

have verv similarly to sound waves,

in that the velocity of the wave front

varies with the density of the méd-
ium through which the wave passes.

In operation, twelve special seismo-

meters, known as geophones, are set

out at regular intervals on a tangent

which has already been profiled. The
spacing between geophones may vary

but usually is 15 ft., giving a set up
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length of 165 ft. which normally suf-

fices to determine bedrock at depths

up to 30 ft. or possibly more. If

greater depth to bedrock is antici-

pated, the geophone spacing is in-

creased accordingly.

The seismic impulse is produced
by a dynamite charge, the size and
location of which depends on the

nature and anticipated depth of the

overburden. These seismic waves
travei through the earth to the geo-

phones where the mechanical im-

pulses are converted into electrical

ones and recorded on a strip of mov-
ing film. The increments of time be-

rween the arrival of seismic waves
after having passed through media
of different densities provide the

data for computations to determine
the depth to bedrock.

There are, of course, various com-
binations of conditions which can
complicate the interpretation of the

seismic data. Therefore, it is neces-
sarv to conduct a geological surface

examination of the area prior to the

seismic work, and to sink a certain

number of test pits or borings after.

Correlation of the data thus obtained

assures interpretation within the re-

quired limits of accuracy.

During the 1954 season, seismic

investigations were confined to ascer-

taining depths of overburden along

the lines of principal structures.

However, during the following win-

ter the additional possibilities inher-

ent in the method prompted its wid-

er application to procure fuller in-

formation regarding the nature of the

overburden at the sites of structures,

and the extent of available deposits

of construction materiais. In combin-
ation with adequate test-pitting, this

application proved generally success-

ful and effective. Determination of

bedrock profiles along the centre

lines of structures was continued in

1955 and, by locating the test pits

strategically, the nature of the over-

lying material also was ascertained.

In addition, the depths of major
deposits of pervious and impervious

fill were defined by seismic sound-

ing. A preliminary examination of a

deposit selected by map and aerial

photo was made by the geological

party, who then dug shallow test

pits to get a general "feeling" of the

area and thereby to deduce the most
suitable line for a seismic profile.

After plotting the seismic results, the

position for a deep test pit was chos-

en to afford the maximum of infor-

mation from a minimum of excava-

tion.° Such test pits elucidated the

causes of "discontinuities" or changes

in velocity and provided identifica-

tion of the various materiais repre-

sented by different velocities. The
seismic profiles then enabled extra-

polation laterally of the information

obtained from the test pit.

Through the use of seismic meth-

ods, a continuous rock profile was
obtained for the full length of ali

proposed dams and canais. Moreover,

by combining other available data,

the nature of the overburden at these

sites was deduced with confidence.

Depths of overburden investigated

varied from to over 200 ft. and
averaged about 20 ft. The work done

on natural deposits of pervious and
impervious fill has made possible

close estimates of the quantities ac-

tually available. No more than a

small fraction of this diversified in-

formation could have been gained

from surface examinations and test-

pitting only.

A total of 79,635 ft. (15 miles) of

seismic profile was produced by the

"See also under "Geology and Solis"

Fig. 5. Aerial view looking north across Hamilton River at Portage Creek below Grand Falis; Sona Lake in middle distance,
with Lake Michikamau far distant in top left.
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equivalent of one party working for

seven months.

Rainfall and Run-Off

Scant knowledge of the Hamilton
watershed run-off existed at the

start of this invéstigation. Until a con-

tinuous stream flow record of sev-

eral years duration existed, the en-

ergy potential of the river could not

be assessed with any precision.

Therefore, it was of the utmost im-
portance that stream gaugings be
started at the earliest possible mo-
ment. For the immediate appraisal

of the size of development upon
which to base preliminary design of

structures, extended flow records be-
ing non-existent it was necessary to

make a reasonable guess, using such
fragments of knowledge as obtain-

able of the climate and of the char-

acteristics of the watershed.

Discharge measurements had been
started at Muskrat Falis in October
1953 and at Menihek Rapids in June
1952, but the latter were not con-
tinuous. The Department of Trans-
port had established a weather sta-

tion at Sandgirt Lake in 1943, where
precipitation and temperature obser-

vations were made until April 1948;

but, mining operations having begun
at Knob Lake in 1949, the weather
station was transferred there. In ad-

dition, continuous meteorological rec-

ords have been kept at Goose Bay
since May 1942. Goose Bay, how-
ever, is too distant for its records

alone to be of much value in estim-

ating run-off from the upper reaches

of the watershed.

No evaporation observations had
been made in the area, wherefore

the proportion of the precipitation

appearing as river discharges was not

known. Nevertheless, by giving due

consideration to climatic characteris-

tics, terrain, meteorological conditions

and the like, one could deduce the

probable evaporation in Labrador.

This, deducted from the minimum
annual precipitation disclosed by the

Sandgirt and Knob Lake records,

gave a figure for run-off during the

driest year in the period covered.

The run-off thus derived was ad-

justed to allow for the probability of

greater precipitation along the south-

ern fringe of the watershed, arid

was then reduced to compensate for

the effect of a drought cycle. Thus,

an appraisal was made of the water

available for a power development.

Having thus estímated the de-

pendable annual run-off, there yet

remained to define how this run-off

was distributed throughout the year,

in order to determine the extent of

storage necessary for regulation. The
twelve months of continuous records

at Muskrat Falis gave the shape of

the hydrograph at that point and,

for the time being, the characteris-

tics of the hydrograph above Grand
Falis were assumed the same.

Stream-FIow Cauging Stations

The extreme paucity and sketchi-

ness of the data available for com-
puting a run-off figure will underline

the urgent need for much more in-

formation. As soon as the survey par-

ties reached the field in the sum-

mer of 1954, a temporary recording

gauge was installed on the Hamil-

ton below Portage Creek, and two

discharge measurements were made
at this point during the summer. Four

permanent gauging stations were

planned, one on the Hamilton above

Jacopie Lake, one at each of the

two outlets of the Atikonak, and one

on the Naskaupi at Fremont Lake;

considerable preparatory work was
done at these sites before freeze-up.

During the fali and early winter,

cable car installations at each of

these sites were designed and ma-
terial was ordered. In January 1955
a crew of men proceeded to the

field and the material was air-lifted

to the sites. The heaviest single pack-

age weighing nearly two tons was
the cable for the Flour Lake cross-

ing (1126 ft. span), which required

a DC-3 on skis to carry it and more
than 20 men on snowshoes to drag

it the remaining 2M miles to site. In

ali, about 20 tons of material were

brought in, while large quantities of

local wood, stone, etc. also were used

in the various structures.

By spring, ali four cables had been

installed in time for the engineers

of the Dominion Water Resources

Bureau to measure the discharge at

the spring flood. During the sum-

mer, safety guys and backstays were

added, and settings were built for

the recording gauges. Calibration

meterings are now being made at

regular intervals.

Geology and Soils

Investigation of the surface geol-

ogy and into the occurrence of

"soils" proceeded during the whole

field seasons of 1954 and 1955. The
earlier work by two geologists and
two assistants which aimed at pro-

viding the general geologic back-

ground at the proposed engineer-

ing sites, was expanded in 1955 to

obtaining detailed surface and sub-

surface information at locally im-

portant sites and, with the addition

of an engineering 'soils specialist'

graduate, to comprehensive investi-

gation of "soils" deposits.

The 1954 reconnaissance followed

on pre-season study and interpreta-

tion of aerial photographs, during

which an impression had been gained

of topographv, outcrop distribution,

soil cover, types and location of con-

struction materiais and other surface

features of possible engineering signi-

ficance. These features were as-

Fig. 6. Typical survey camp, showing usual transport facilities.
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Fig. 7. The deepest test pit, 41 feet, dug in two weeks.

sessed more fully during the field

season, using a helicopter for spot-

checking, and final detail was ob-

tained by ground traverses and shal-

low test pits.

Outcrops in the vicinity of pro-

posed sites were mapped geological-

ly by ground traverses, special note

being taken of possible major bed-

rock features which might affect fu-

ture engineering structures. This

work prepared the way for diamond
drilling and further seismic investiga-

tions in 1955. On these traverses,

shallow pits were dug and the soil

sampled to determine the nature of

the overburden.

In the course of investigating

sources of construction materiais,

some 120 test pits were dug with

pick and shovel to depths between

5 ft. and 15 ft. About 170 meeh-
anical analyses were made of ma-
terial in the range from % in. to

200 mesh; material below 200 mesh
was not sub-divided, while that above
ft in. was only estimated by eye.

Construction material was thus clas-

sified as to grain size and also ac-

cording to geologic origin which in-

formation, compiled in report form in-

corporating test pit logs, grading

curves and 7 geologic soils maps, cov-

ered the 150 square miles recon-

noitered.

During the 1955 season, the work
developed into two separate related

phases, surface and sub-surface in-

vestigations. The soils enquiry re-

quired more detailed assessment of

suitability and quantities of deposits

at locally important sites. Briefly, this

involved test pit digging, sampling

and testing, interpretation, and de-

termination of quantities. Also, the

search was extended into other

áreas, where numerous shallow ex-

ploratory test pits were dug. Six test

pits were dug to depths between 20
ft. and 41 ft., using a winch with

bucket and shoring the pit sides with

local black spruce — this under

engineering supervision.

Field tests of soil samples includ-

ed: (a) mechanical analysis of ma-
terial between 200 mesh and % in.

size; (b) colour tests for organic

contamination; (c) visual estimates

of material above % in.; (d) in-place

density tests; (e) moisture content

determinations. For more detailed

tests, 50 lb. samples were sent to

Montreal.

Surface and sub-surface investiga-

tions of the bedrock consisted of de-

tailed surface geologic mapping and
diamond drilling. For the latter, two

drills operated in two ten-hour shifts

through most of a three months per-

iod. Six thousand feet of core pro-

vided a satisfactory picture of sub-

surface conditions, and further drill-

ing at this stage was not considered

necessary. Results of surface map-
ping and of drilling were combined
to produce a plan and profile of local

rock structure.

Access Route

A programme of reconnaissance

during the summer of 1954 aimed at

defining the most feasible and econ-

omical mode of access to Grand
Falis. Air transport was not contem-

plated seriously and access by water

was deemed unpractical as the open
season is only 4M months a year;

therefore, investigation was confined

to land routes.

The Quebec North Shore & Labra-

dor Railway passing within 100 miles

of Grand Falis is the obvious artery

for heavy traffic into the Hamilton

basin and thus, also, is the logical

starting point for the access route.

A road was envisaged in preference

to a railroad, because of its lower

cost and greater flexibility.

Possible routes were first selected

by study of the three available

sources of information: (a) the 8
miles to 1 in. map, showing the gen-

eral geographic features of the area;

(b) the R.G.A.F. aerial photographs

covering the area at M mile to 1 in.;

(c) existing Q.N.S. & L. Rly. facil-

ities, such as railroad sidings, air-

strips and tracks.

Five alternative routes were

picked out, and then examined from

the air in order to discern the more
promising one; which, in turn, were

investigated by on-the-ground recon-

naissance to ascertain how best such

obstacles as river crossings, swamp
áreas and solid rock outcrops might

be overcome. Results proved con-

clusively that a road along the most

northerly route would best serve the

overall development plans. Although

the short field season permitted only

a cursory examination of this route,

it yielded ground data which, with

supplemental studies of the aerial

photos, enabled the compilation of a

'2 mile to 1 in. map showing tenta-

tive location line, type of terrain,

swamp áreas, river crossings, etc. This

information proved invaluable for

planning the engineering survey un-

dertaken in 1955.

Starting from a siding at Mile 286
on the Q.N.S. & L. Rly., the route

goes almost due east for 100 miles

to the major crossing of the Hamil-

ton River above the falis; thence,

generally north and east to the pow-
er site. The preliminary survey in

the summer of 1955 had as objec-

tives: (a) to mark out and survey

the actual road alignment; (b) to

procure adequate information re-

garding quantities for reliable esti-

mates; (c) to obtain full engineer-

ing details of ali major obstacles;
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and, (d) to establish the economic
merits of the chosen route.

A field engineer party of eight

men, assisted part time by special-

ists, carried out the survey in some
4 months. The main survey camps
were established and serviced by
Beaver aircraft, while the placing

of subsidiary camps and daily trans-

port of men were effected by heli-

copter.

Altogether, 100 miles of road were
traced, surveyed by compass and
chain, pegged at 500 ft. intervals,

and flagged every 2,000 ft. for 80
miles. Gradients and lateral slopes

were determined, along with suffi-

cient information regarding clearing,

nature of ground, etc, to provide
rehable cost data; particular atten-

tion was paid to lengths and depths
of swamps. Complete pre-design

data were obtained for four major
water crossings.

In addition to this general location

survey, the first 12 miles from the

railroad siding were set out in detail,

full information for precise estimat-

ing being recorded.

Suitable soil materiais were iden-

tified in some convenient áreas, but
a wider occurrence of gravei and
sand deposits would be advanta-
geous; however, the investigation

was not conclusive. Construction of a

road presents no major difficulty;

while costs would be high, they can
be anticipated to compare not un-
favourably with projects of a sim-
ilar kind.

Electrical Transmission

Disposal of power from so remote
a place inevitably is a major problem
to which long distance transmission

affords one solution. The amount of

power and the distances involved
call for the highest practicable volt-

age, and modem developments re-

quire that direct current be not over-

looked.

Various considerations suggest the
north shore of the St. Lawrence as

a potential scene for industrial de-

velopment and application of such a

block of power, while technical and
commercial attractions point to Sev-
en Islands. Accepting this as a typi-

cal case, a transmission route to Sev-

en Islands was selected — mainly
from 'paper reconnaissance' — in

1954, as a basis for estimating. This
was elaborated in 1955 to reconnais-

sance by air and on the ground,
combined with intensive study of

aerial photos and collation of much
pertinent information from other

sources.

In this way, a highly practicable

transmission route has been defined,

adequate information for rehable

preliminary estimates has been se-

cured, an. detailed plans with costs

for final survoy of the line have

been formulated.

Logistics

Decision in February 1954 to in-

vestigate the Grand Falis power po-

tential during the ensuing four-month

summer season posed exceptional

targets of field work and of finality

within one year, ali despite very

little knowledge of the conditions

likely to be experienced. The winter

reconnaissance confirmed the broad

outlines of the field programme and
emphasized the factors involved in

maintaining camps, scattered over

2500 square miles and 250 miles

from the nearest supply centre.

These factors were crucial in the or-

ganization of such a field survey con-

templated for completion in one sea-

son only.

Of necessity, the survey was di-

rected from Montreal, with principal

line of communication and transport

to the field via Seven Islands,

whence the Corporation's base camp
between Mile 224 and Ross Bay on

the Ashuanipi River was reached by
a twice-weekly freight and passen-

ger service on the newly completed

Q.N.S. & L. Rly. This left 65 miles

to the nearest survey camp, or 105

miles to the proposed power house

site, to be covered by air.

To save both time and money,

bulk stores for the field force of 180

men were flown into the area from

Mile 224 base and landed on the ice

during April. This eased the pressure

on transport in early June, when the

ice went out and prompt movement
of men and fresh foods was essen-

tial to commencement of field work.

Although adequate landing facili-

ties for heavy aircraft were not nu-

merous during the ice-free period,

ali bulk transport was by heavy plane

as far as possible before transferring

to lighter and more versatile air-

craft. Once camps had been estab-

lished, two Beaver aircraft and two

Bell helicopters provided nearly ali

transport services. Scheduled flights

were found impracticable due to

weather, the number and diversity of

the camp sites, and the flexible na-

ture of the survey; constant super-

vision and adjustment were neces-

sary to prevent wasteful use of air-

craft, or hindering the work.

Total flying time for ali aircraft in

the 1954 summer season was 2,578
hours of which one-half was attribut-

able to camp service. The other half

comprised: 23 per cent for survey

work, 16 per cent for moving per-

sonnel, and 11 per cent ferry flights.

During 1955, with 150 men in the

field, the same number of aircraft

was used but total flying time was
2,202 hours; ratios remained almost

unchanged.

In order to expedite the survey

work, to control and co-ordinate air-

craft movements, and to supply ali

camps, a good radio net was essen-

tial. Voice rádios of 80 and 85 watts

output operating in the 3 to 5 mega-
cycle band were installed in the ma-
jor camps and provided contact with

aircraft also. Effectiveness of com-
munication depended on conditions

and was generally good between ali

parts of Labrador, Northern New-
foundland and Seven Islands, but
erratic with Montreal. Smaller camps
and vehicles operated on the same
frequency with portable sets of 3

to 15 watts output. Radio mainte-

nance required a full-time techni-

cian during the summer.

Once Communications had been

established, camp supply, adminis-

tration and catering followed routine

patterns. Camps (with one exception

where an abandoned meteorological

station was used) were under canvas,

both summer and winter; lighting

was by gas lamps, cooking and heat-

ing by wood stoves. During the

first summer, the blankets and camp
beds issued to ali personnel proved

inadequate for cool Labrador nights.

Sleeping bags were found to be es-

sential and had the added advan-

tage of making ali personnel mobile

and independent — a necessity un-

der the uncertain travelling and liv-

ing conditions.

Catering was done by contract,

and the highest levei practicable was
maintained. Although most food kept

well in the cool Labrador summer, a

refrigerator was installed at Mile 224

base. One difficulty experienced was

the deterioration of food during ship-

ment from Montreal which was over-

come in 1955 when bulk supplies of

fresh foods became available in Sev-

en Islands. Approximately 7 lb. of

food per man-day were supplied.

Whenever possible, mechanical aids

were used — canoes firted with out-

boards, and power saws for line and

fire-wood cutting. Most machines,

(Continued on page 1536)
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Project Vanguard

—

The IGY Earth Satellite

F. R. Furth

Vice-President, Farnsworth Electronics Company, Fort Wayne, Indiana.

Read at the 70th Annual General and Professional Meeting of The Engineering Institute of Canada, Montreal, May 1956

PROJECT VANGUARD represents

a practical progression in the tech-

niques of very-high altitude research.

It is the first step beyond balloons,

wbich cannot go above the earth's

atmosphere, and rockets, which can-

not stay aloft for an extended time.

While essentially an extension of

these proven research techniques, the

Vanguard satellite program is the be-

ginning step of a new phase, which
presumably will be susceptible of

continued improvement to permit

longer and higher flights and more
advanced instrumentation.

Vanguard is also significant be-

cause of the magnitude of the proj-

ect. It could not be accomplished

without the cooperation of many dif-

ferent organizations with experience

in various scientific and technical

fields, and extensive logistic support,

to establish and maintain a suitable

launching facility and tracking sta-

tions. Successful construction and
launching of the satellite will de-

mand going to the present limits —
or beyond — of our engineering

knowledge in many fields.

Project Vanguard is a three-year

project. Many of the broad and most
of the detailed engineering decisions

concerning the first satellite and its

launching have yet to be made. Be-
cause of the Navy's prior experience

in upper-atmosphere research, it has
been possible to move ahead rapidly

in sketching in the broad outlines

they intend to follow.

The National Academy of Sciences

is sponsoring the satellite program as

part of the United States' Interna-

tional Geophysical Year effort. The
Department of Defense has been

charged with responsibility for de-

signing, constructing, testing, and
launching a scientific vehicle. Their

purpose is to implement the Presi-

dental announcement of July 29,

1955, regarding an earth satellite,

and to accomplish ali the work in

time to lauch the satellite during the

International Geophysical Year.

Before his retirement in January
1956, Rear Admirai Furth was
Chief of Naval Research, U.S.

Navy, and therefore is well quali-

fied to write of the earth satellite

that is to be launched as part of

the International Geophysical
Year program. The paper was pre-

sented at the annual meeting of

the Institute under the auspices
of the American Rocket Society,

Inc.

Within the Department of De-
fense, the Navy has been selected

to manage the technical program.

The Army and the Air Force will

participate primarily in the field of

logistics. The Chief of Naval Re-

search will manage the program for

the Navy, and coordinate the efforts

of the other military departments and
Government agencies. The Naval
Research Laboratory will be the pri-

mary organization within the Navy
to implement the program.

It is important to remember that

both the Office of Naval Research

and its Naval Research Laboratory

are scientific agencies, although their

ultimate purpose is to support mili-

tary preparedness. They have been
supporting, and conducting basic re-

search for many years. As a result,

they have the organizational struc-

ture, the personnel and the close day-

to-day contacts with the scientific

world that are necessary to carry on
the Vanguard program.

Both ONR and NRL are very

much at home in the field of upper
atmosphere research, in which they

have carried on much of the pio-

neering work. The Office of Naval
Research and its predecessor, the Of-

fice of Research and Inventions, have

supported high altitude research

since 1945. They realized the nec-

essity for a stable platform from

which scientific observations could be

made, to gather information of value

in upper-atmosphere physics, cosmic

radiation and future high-altitude

flight. Then, as now, the basic prob-

lem was to devise a vehicle capable

of carrying a payload to sufficient al-

titude and remaining there long

enough to make the desired observa-

tions.

Inherent limits of aircraft and rub-

ber balloons used in high altitude

studies precluded their use for carry-

ing scientific instruments above 100,-

000 feet. The development of plastic

balloons permitted some advances.

(Rockets could go higher but could

stay aloft only a very short time. The
total flight time for a Viking, for ex-

ample, never exceeded ten minutes.)

Instruments can be taken to 100,000

feet for periods ranging from a few

hours to a day or more with balloons.

More than 1000 such flights have

been made under ONR sponsorship,

and newer techniques that employ
balloon-rocket combinations have also

been devised. Rockets fired from

plastic Skyhook-type ballons at 70,-
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000 feet have telemetered scientific

information from altitudes of more

than 250,000 feet.

The purpose of these ballon and
balloon-rocket flights has been to

obtain cosmic ray, meteorological and
other geophvsical data. The cosmic

ray studies have been jointly sup-

ported by the Atomic Energy Com-
mission and ONR. The Air Force has

also adopted these techniques for

high-altitude studies.

The Naval Research Laboratory

has been using large, high altitude

research rockets since 1946. It has

fired twelve Viking rockets and many
of the smaller Aerobee rockets. They
are instrumented research vehicles

that have yielded much scientific in-

formation. It is also a matter of in-

terest that the highest photographs

ever taken of the earth's surface were
taken with a camera mounted in a

Viking rocket, from 158 miles up.

The Naval Research Laboratory as

a whole has been doing original work
in the physical sciences since its

founding in 1923. It is well known for

its work in radio and radar, among
other things, and for the research

carried on in connection with the Vik-

ing-rocket project. Several of its thir-

teen research divisions are particu-

larly well fitted by experience to con-

tribute to the project. They include

atmosphere and astrophysics, optics

and nucleonics. These divisions are

well-staffed with scientists who are

recognized in their fields and who
have been prolific contributors to the

scientific literature of upper atmos-

phere research.

Normal Procedure

Project Vanguard is being ap-

proached as the Navy would ap-

proach any other large-scale scientific

venture. Since both ONR and NRL
have employed, as contractors or

consultants, nearly ali of the nation's

leading scientific authorities in geo-

physics, astrophysics and rocket re-

search, and have actively participat-

ed in these fields, there is no prob-

lem of establishing contacts with key

people outside the Navy. For the

NRL scientists, Vanguard essentially

means accelerated work of the same
type which thev have been perform-

ing in the past.

Since the earth-satellite problem

does differ in several respects from

the bulk of NRL's work, however, it

will be prosecuted outside the di-

vision structure of the Laboratory. A
separate project office reporting di-

rectlv to the Laboratory director of

research has been established. It will

be neither necessary nor desirable to

set up a large, complex organization

to coordinate the project. Much of

the necessary coordination of the

technical program is carried out on

a day-to-day basis by scientists and
engineers at the working levei in the

Navy, other services, and industry.

Working-Level Communication

The Army and the Air Force have
designated Project-Vanguard liaison

officers who have official responsibil-

ity for keeping their services abreast

of the status of the project, and who
keep ONR and NRL workers informed

of their services' potential for partici-

pation in any given phase of the

work. In addition, the day-to-day co-

ordination at the working levei goes

on among the services. Army, Navy
and Air Force military and civilian

personnel involved in rocketry and
other aspects of upper-atmosphere

research have used formal machinery

and informal contacts for threshing

out mutual problems for many years.

This same worldng-level communica-
tion network is being used to attack

problems that must be solved before

the satellite can be launched.

The primary difference between
Vanguard and the previous upper-

atmosphere research projects is in-

troduced by the time element. The
Vanguard satellite will be launched

during International Geophysical

Year, which ends in December 1958.

It is not possible to proceed with

separate component development,

building up the rocket and satellite

design on the basis of continuing de-

velopments in each field, and making
modifications as component advances

permit. The project director and the

technical director have had to decide

at the outset what the total design is

going to be, then go ahead and build

it. They will try to develop a com-

plete definition of the specifications

before major work begins. Feeding

into this are the results of about

two dozen design studies now in

progress. They represent an attempt

to define the launching system.

This does not mean that actual

work is being held up pending a com-

plete set of specifications. In certain

technical áreas they do not have a

choice. These are áreas where com-

ponents already developed must be

used to the greatest extent possible,

and in these áreas certain hardware

is now being built. The first-stage

rocket motor is one example.

The Navys approach to the man-

agement of Project Vanguard has
been shaped by the project's mission.

Their technical responsibilities can be
discharged only with assistance from
the Army, Air Force and American
science and industry. They have al-

ready turned to industry for construc-

tion of the three-stage rocket vehicle

that will carry the satellite to its orbit.

The Glenn L. Martin Company of

Baltimore, Maryland, has been
awarded the prime contract for con-

struction of the rocket. This companv
built the Viking research-rockets for

the Navy. The first-stage rocket will

be of cylindrical monocoque construc-

tion, consisting of skin, trames and
longitudinal members, using integral

propellent tanks.

Martin has awarded a sub-con-

tract for construction of the first-

stage rocket motor to the General

Electric Company of Schenectady,

New York. This engine will be more
efficient than the present Viking en-

gine, and therefore more powerful.

It will have a thrust of 27,000
pounds at sea levei, and an operat-

ing time of about 140 seconds. The
engine consists of a regeneratively-

cooled thrust chamber, gimballed

mounting, propellant valves, turbo-

pump, and high-pressure lines. The
propellants will be liquid oxygen and
a mixture of ethyl alcohol, gasoline,

and silicone oil, which will be forced

into the thrust chamber by turbine-

driven pumps. The turbine will be

powered by the decompositíon prod-

ucts of hydrogen peroxide. In this

type of turbine liquid peroxide is

converted in a steam generator into

hot steam, which is directed against

the turbine blades.

Finless Rocket

This first-stage rocket will be es-

sentially similar to a Viking rocket,

but improved in two principal ways.

The first is the more efficient en-

gine. The second basic improvement

over the Viking phase of research

rockets is the removal of fins, to pro-

duce a rocket that is completelv sta-

bilized by the thrust of the motor.

This is possible through mounting the

motor in a gimbal, which permits con-

trolling the direction of the thrust in

any direction by actual movement of

the rocket motor. The Vanguard gim-

bal mounting will be designed to per-

mit angular deflection of the motor-

thrust vector by ±5° from the centre

line of the vehicle. A gyroscope con-

trols the direction of the motor. For

years many rocket experts have felt

that this was the direction in which

the development of large rockets
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Fig. 1. An artist's conception of the Vanguard rocket at the end of the first stage.

should go. The gimbal structure was
built into the first Viking, and into

ali the subsequent ones, although

they also had fins to assist in stabiliza-

tion.

The move to a finless rocket illus-

trates one way in which ten years

of research with the Vikings is valu-

able background for the present

project. It was known in 1946 that

the use of fins for longitudinal rocket

stabilization produced unwanted mo-
ments in roll and added weight to the

rockets structure. Furthermore, thev
give no assistance to the rockets

course at the moment of launching,

when its forward speed is low and
near the end of its powered flight

when it is above the earth's atmos-

phere.

The finless rocket has been under
study for about five years and a few
small rockets have been fired experi-

mentally. The Martin Company has

performed much analysis that has
proven the finless type theoreticallv

workable and has sufficient confi-

dence to go ahead with a large fin-

less rocket for Vanguard.
The second-stage rocket will also be

a finless cvlindrical airframe of mono-
coque construction. A sub-contract

for construction of the second stage

has been awarded to Aerojet-Gen-

eral of Azusa, Califórnia. This power
plant will also consist of a regenerativ-

ely cooled, thrust-chamber, and will

be mounted in a gimbal. Nitric acid

will be the oxidizer and unsymme-
trical dimethyl-hydrazine the fuel.

Flow of these propellants to the

thrust chamber will be effected by
helium pressure in the propellant

tanks, rather than by a steam tur-

bine, as in the first-stage motor.

The third stage of the Vanguard
rocket will be powered by a solid-

propellant motor, and will consist of

the motor, a structure for attaching

it to and for imparting spin to the

air frame, and the satellite package

and mounting structure. Several con-

tractors are now bidding on the third-

stage rocket motor.

One of the first programs begun
when Vanguard was initiated was a

set of studies to determine the op-

timum weight for each stage of the

rocket. Preliminary estimates had to

be made for weight, propulsion, and
aerodynamic parameters. The op-

timum stage-weights are functions of

these parameters and will vary as the

parameters are changed. A change

in the thrust of one of the engines,

change in weight of the pavload, or

shape of the missile would change
the wav in which total weight should

be distributed among the three

stages. The stage weight itself must
be considered as a variable, since it

consists of fixed weights, such as the

power plant, and variable weights,

such as the propellant. The final de-

termination of many design details for

the rocket and the satellite will de-

pend on the results of these optimiza-

tion studies.

At the time this paper was writ-

ten, the gross weight had not been
decided upon, but it will probably
be between 20,000 and 25,000
pounds.

In general appearance, the Van-
guard rocket can be expected to

have the outline of a thirty or fifty

calibre bullet, but much more slen-

der. (Figure 1 shows an artist's con-

ception of Vanguard.)

When the Navy scientists come to

the satellite vehicle itself, they enter

an area necessarily characterized

by compromise. Many conflicting re-

quirements must somehow be recon-

ciled. The satellite should be as large

as possible, in order that it can be
easilv tracked by optical means. The
bigger the object, the greater will

be its visibilitv. On the other hand,

weight considerations demand that

the satellite be as small as possible.

The scientists and engineers who de-

sign and build the Vanguard satel-

lite will not be worrying in terms of

pounds; they will be trying to shave

ounces off the weight of the object

which ultimately goes into the rocket.

So a compromise must be reached in

order to build a vehicle small enough

to be successfully placed in the orbit

yet large enough to be useful sci-

entificallv. It must be small enough

to fit into the nose of the third-stage

rocket. The most desirable configura-

tion for the satellite itself now ap-

pears to be a sphere in the neigh-

borhood of 20 inches in diameter,

weighing about 21% pounds. One ob-

vious advantage to a spherical shape

is that it would make it easier to

convert the data on air drag into

figures for the density of the upper

atmosphere.

Other considerations in designing

the satellite and determining its pay-

load stem from the physical stresses

to which it will be subjected. It must

be transported to altitude in a rocket

that has high acceleration and intense

vibration. It must be strong enough

to withstand the G-stress imposed

upon it by each of three stages of

rocket firing, but strength must be

gained without use of excessive

weight.

The problem of aerodynamic heat-

ing during ascent has been investigat-

ed. If the satellite package were to

be the nose of the vehicle, it could

become too hot, probably in excess

of 1000 deg. F. The satellite will

THE ENGINEERING JOURNAL—NOVEMBER, 1956 1533



be protected in the early parts of the
flight by a disposable nose cone.
Since the heating would occur during
the last part of the first-stage flight

and the first part of the second-
stage flight — i.e., after high speed
has been reached and before the
denser portion of the atmosphere is

left behind — the conical nose could
be jettisoned near or at the end of

the second stage. The use of such a

cone would provide a weight penalty
for the second stage flight, and this is

one of the many factors that is being
considered in the weight studies being
made in connection with arriving

at design specifications for the Van-
guard rockets.

The satellite must survive for a
certain length of time after it has
been placed in its orbit. While circling

the earth it will face danger from
two main sources, temperature ex-

tremes and meteoric dust. Solar radi-

ation will tend to heat the satellite

and its payload to very high tem-
peratures, perhaps of the order of 300
to 400 deg. F. While in the earth's

shadow its temperature may drop to

well below deg. F. The instru-

ments required for a successful sci-

entific experiment cannot stand wide
temperature variations. The tempera-
ture range through which certain

electronic components, such as tran-

sistors, will survive is roughly 40
deg. F. to 120 deg. F. — this pre-
sents a problem of satellite design to

stabilize its inside temperature satis-

factorily.

It is known that meteoric dust at

the altitudes to be traversed by the
satellite will eventually cause some
deterioration. The rate and extent of
the harm is not known; in fact, one
of the objects of these experiments is

to find out the density of meteoric
dust in space. One possible method
for measuring density of meteoric
dust would be to have the satellite

shell coated with a conductive ma-
terial to form an electrical circuit. As
dust wore the shell thinner, electrical

resistance would change proportion-

ately. This dnst might score the sur-

face of the satellite, and thus affect

its ability to reflect light, with a con-

sequent effect of the inside tempera-
ture and upon optical tracking. The
assumptions that have been made
here on the surface of the earth, in

order to arrive at design specifica-

tions, might be changed when the

satellite gets beyond the atmosphere
and is acted upon by meteoric dust.

It will not be known until the first one
is fired.

It has not been decided what ma-

terial is to be used for the satellite

shell. Every material that held prom-
ise of being practicable has been
studied and the choice has been nar-

rowed down to a few. Some of the

necessary considerations in choosing

the material are rigidity, fabrication

difficulties, weight, and reflectivity.

Different fabrication techniques are

also being explored.

The problems of the amount and
kind of instrumentation in the first

satellite must be solved and compro-
mises agreed upon. Subject to weight
and space restrictions, it must send
aloft enough instruments to do some
scientific work. The Naw's job is to

put into an orbit an object capable of

doing work of importance to the sci-

entists and the fields they represent.

The first satellite cannot completely

satisfy the men in each field — it

cannot do ali the things they would
like to see done. If they tried to build

a satellite capable of yielding large

amounts of diverse scientific data,

they could not get it up into its orbit,

and would wind up with nothing. The
Vanguard technical program must re-

sult in a satellite that will be work-

able, yet scientifically useful. On the

technical side, this means sacrifices

in terms of accepting larger size and
greater weight, with resultant engi-

neering problems. On the scientific

side, it means sacrifice in terms of the

useful payload which the first satel-

lite will carry. A reasonable fraction

of its weight — perhaps one-fourth

or one-third — will consist of sci-

entific research instrumentation and
its power supply. The remainder will

be devoted to structure, a tracking

transmitter, turn-on equipment and
power supply.

More Than One Rocket

Several Vanguard rockets will be

built in connection with the program

because, to be reasonably certain of

successfully putting a satellite into an

orbit, there must be more than one

rocket available.

Technicallv, the chances of failure

of a single shot would affect the at-

titude of everyone connected with

building the rocket and its cargo.

They are working in a field that

places great demands upon every-

one^ knowledge and calculations of

probable performance. Much money
is involved. If ali of this money and
ali of this effort were risked on one

shot, the project officers and tech-

nical workers would be always con-

fronted with the desire to make one

more calculation, one more adjust-

ment or one more test flight before

firing, in order to be more certain

of success. Yet, to complete the job

on time, every step of the program
must be marked by bold, confident

engineering in which the Navy must
be prepared to take the consequenc-
es of falling short of perfection.

Attendant Programs

The determination of specifications

for the launching rocket and the sa-

tellite, and their construction, repre-

sent the major phase of the tech-

nical program for Project Vanguard.
The project director must be equallv

concerned, however, with ali of the

attendant programs required to make
it succeed. A launching site has been

tentatively selected. The Vanguard
satellite will probably be fired into

its orbit from Patrick Air Force Base,

Cocoa, Florida. This base meets the

operacional requirements for large

rocket launching and appears suitable

to the scientific needs of the pro-

gram. As soon as the project was
established, Navy scientists and sci-

entific and facilities officers began a

series of continuing consultations with

their Army and Air Force counter-

parts to determine the best launch-

ing site, the requirements for logistic

support and how they will be met by

the three services, and how prob-

lems of establishing and manning
tracking stations will be handled.

Several tracking stations will be set

up. Each station must have Com-

munications circuits linking one an-

other and linking each to a central

collecting and computing agency.

Each station must have a complement

of technicians, observers and opera-

tors, although a minimum of construc-

tion will be required. Perhaps one

quonset type structure for an opera-

tions building, trailers tracking anten-

nas, and Communications antennas

would constitute a typical tracking

site.

Scientists are now working to de-

termine the primary orbit of the sa-

tellite and the specific tracking meth-

ods. Both optical and radio tracking

will be used. Time, speed and posi-

tion informarion from many separate

sightings at different tracking stations

must be fed rapidly into a central

electronic computor which will deter-

mine the orbit on the basis of this

information. Data on the orbit must

then be broadcast quickly through-

out the world to enable scientists of

the IGY to pick up the satellite with

little difficulty.

A tracking svstem know n as "Mini-

track", which uses radio devices, is

under development at the Naval Re-
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search Laboratory. This method uses

a miniature radio transmitter in the

satellite. It radiates a continuous sig-

nal to receiving equipment on the

ground. Employment of this method
would also aid optical tracking by
furnishing estimated satellite position

predictions but would require plaeing

a line of observing stations — prob-

ably in the Western Hemisphere —
to intercept the satellite on its orbit.

A major consideration in the tele-

metering system is to select the best

—for the purpose — of the compo-
nents now available, perhaps modifv
them for this specific task, and make
as many improvements as possible be-

fore installation and testing. For ex-

ample, the designers want to require

as little power as possible from the

transmitter in the satellite; there-

fore, they would want to improve the

ground antenna system as much as

they can. Improvements to the an-

tenna would, of course, also permit
better coverage of portions of the

trajectory.

(Previous theoretical research is

now proving of considerable assist-

ance in working out optical tracking

problems. For the past several years,

scientists in the optics division of the

Naval Research Laboratory have
been conducting studies on the vis-

ibilitv of stars at night and during

the dav. In connection with this work,

calculations were made on the con-

ditions under which small earth satel-

lites might be seen. For purposes

of this study, the scientists assumed
a satellite that was a 21-inch sphere

travelling in an equatorial orbit at an

altitude of from 200 to 1000 miles.

As a result of these studies, . . . it

has been concluded that if one

knows exactly where and when to

look, a satellite when nearly directly

overhead and at 200 miles altitude

would first be visible through 7 x 50
binoculars when the sun is 2

o
below

the horizon, and would be visible to

the naked eye for solar depression

angles greater than 9 . To see such
a satellite earily, however, and to be
sure of observing it when its posi-

tion is not known exactly, some tele-

scopic magnification, such as 7 x 50
binoculars would almost be a neces-

sity and observations of the satellite

should not be attempted until the

sun is 5 below the horizon.")

When the rocket and its satellite

payload are ready to launch, and ali

of the launching facilities and track-

ing equipment and stations are in

readiness, the Project Vanguard sa-

tellite will be fired up into its orbit.

Only a general summary of the pro-

cedure is possible at this time, using

figures that stem from preliminary

design thinking. More precise data

must await extensive detailed plan-

ning and engineering. (Figure 2.)

The first-stage rocket will start the

entire assembly vertically on the first

part of its flight, and when it is a

few miles off the ground, its guid-

ance system will begin to steer it

gradually toward a near horizontal

trajectory. When its fuel is exhaust-

ed, the first stage will drop off and
fali into the sea. This will take place

at 30 to 40 miles up, and the rocket

will have reached a velocity between

3000 and 4000 miles per hour. The
second rocket, deflected from the

vertical, will continue the satellite

upward. It will burn out at about

130 miles up, and the rocket then will

be travelling at about 11,000 miles

per hour. It will then coast into the

satellite trajectory, with only very

slight deceleration. At an altitude of

about 300 miles, the second stage

will separate, fali free and the third

rocket motor will ignite and acceler-

ate the satellite vehicle to a velocity

of about 18,000 miles per hour. It

may then separate from the satellite

proper. (How to separate the satel-

lite from the rest of the third stage

presents something of a problem. In

the Viking rocket firings, for example,
it was decided to slow down the

rocket's fali to lessen impact damage
to the instruments. This was done
by destroying the rocket's aerodyna-
mic shape through use of an explos-

ive charge that blew the nose free

of the rest of the rocket.) The satel-

lite will then be headed almost hori-

zontally into its orbit, at orbital

speed. A portion of the total veloc-

ity will be gained by launching the

rocket toward the east, to take ad-

vantage of the earth 's rotation. Thus,
before the rocket is even launched,

it will have a substantial horizontal

velocity due to the rotation of the

earth.

The satellite will start into its orbit

with a spin imparted prior to igni-

tion of the third stage rocket. How-
ever, eddy currents generated in the

metallic skin of the satellite by the

earths magnetic field will soon re-

duce the spin to the vanishing point.

The satellite's orbit will be ellip-

tical, rather than circular. Perigee,

the point of nearest approach, will be

about 200 miles from the earth, and
apogee, the most distant point in the

orbit, will be about 800 miles out.

The problem of guidance, to ensure

that the satellite is projected almost

horizontally into its orbit, is especially

difficult. If the angle of entry is ei-

ther too high or too low, perigee will

be too close to the earth, and the

satellite will dip into the denser por-

tons of the atmosphere and disinte-

grate before it has made enough revo-

lutions to complete its mission. It has

been determined that on the basis of

theoretical calculations, the angle of

projection should not deviate by more
than a few degrees from the horizon-

tal for a launching altitude of 300
miles. If it misses by more than this,

the perigee altitude, will be roughly

half of the launching height, which
would cause the satellite to dip well

into the denser parts of the atmos-

phere and cut short its life. The guid-

ance system must therefore be de-

signed to ensure an error of no more
than a few degrees in the angle of

projection into the orbit.

The consequences of missing the

planned orbit are not so serious in

terms of the satellite's lifetime, but

would pose problems of tracking.

The satellite will transit different
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áreas of the earth on each revolution.

If a revolution is completed in 90
minutes, as is now contemplated, the

earth will have completed roughly

one-sixteenth of its daily rotation dur-

ing this time, so that the satellite

will appear at a different longitude

for the same latitude on its next trip.

Although the portion of the atmos-

phere through which the orbit will

pass is extremely thin (just how thin

is one of the facts that the satellite

mav establish) the cumulative effect

of the drag of this thin air will be

gas is much heavier than air, it rests

on the beer surface and can easily

be removed without the complicated

hood systems normal for exhaust ap-

plications. A secondary exhaust sys-

tem includes grilles placed at low
leveis for additional protection against

gas concentration. The temperatures
in the cellars and process áreas are

controlled by room thermostats, op-
erating the fans and liquid line solen-

oid valves. The suction temperatures
of the different coils are set between
+ 30 and + 14 deg. F. and are select-

ed with eonsideration to latent and
sensible heàt ratios and desired room
humiditv conditions. Changing the
setting of the modulating back-pres-
sure valves in the suction lines will

give an adjustment of humidity con-
ditions if necessary.

The units are defrosted automatic-
allv by individual timers with water
at 60 deg. F. A separate circulation

system is also provided for heating
and reheat purposes. The ventilation

air for the process cellars is filtered

and cooled or heated in a separate

fresh air unit with sprayed cooling
coil, working at a suction tempera-
ture just above the point where frost

formation begins.

The temperatures in the condition-

ed rooms, together with the brine
and chilled water temperatures, can
readily be checked by the operating
engineer from the 16 point tempera-
ture recorder-indicator provided in

the mechanical services building.

Other Brewery Services

To complete this review of the

design of mechanical services in the

brewery, a brief description will be
given of those systems not yet con-

sidered.

sufficient to bring the satellite gradu-

aly closer to the earth. As the satel-

lite enters the denser atmosphere, it

is expected to disintegrate harmlessly

in the same manner as a meteorite,

because of intense heat and probable

mechanical collapse. The lifetime of

the satellite is being estimated on
the basis of a number of assumptions

concerning the composition and den-

sity of the upper atmosphere. It may
be several davs or several weeks or

even months, depending upon what
is up there.

Waste products from the brew-

house, the yeast rooms and ferment-

ing cellars and from the beer filters

and bottling shop ali impose special

conditions on the brewery drains.

Two separate underground systems

are provided; one for process and a

second for storm and sanitary re-

quirements. These are combined

just before being run into the muni-

cipal sewer — an arrangement which
will permit processing of wastes if

such an operation becomes justifi-

able. To imorove operation, the wat-

er, which has been used for con-

densing in the refrigeration machines,

is collected and pumped to points in

the brewhouse and the "carbonat-

ing" room. Here it is used for flush-

ing out the drains when waste grains

and process materiais are being dis-

posed of.

To produce the air used as counter

pressure when the beer tanks are

being unloaded and also to meet
the other compressed air requirements

of the brewerv, two oil-free type

reciprocating air compressors are pro-

vided in the mechanical services

building. To reduce the "sun ef-

fect" and therebv the temperatures

or the cooling loads of the space

covered, roof flooding systems are

provided on both divisions 4 and 5.

These divisions of the brewery con-

tain the warehouse, bottling shop and
office áreas. Not discussed, but also

part of the design, are the ventilation

svstems which are applied as requir-

ed throughout the building.

In this paper, an attempt has been

made, not only to describe an installa-

tion, but also a basis for design. It is

evident that modem breweries such

as the one considered here provide

many interesting fields for mechanic-

al design.

The valuable assistance of Mr.

Harald Tamm, a member of our staff

who contributed largely both to the

design and to the preparation of this

paper, is gratefully acknowledged.

Hamilton River Survey—
Labrador (Cont. from p. 1530)

and in particular the gas-driven gen-

erators for the rádios, operated satis-

factorily until the second summer,
when it became clear that complete

replacement would be more econo-

mical than on-the-spot maintenance.

Two first-aid men were in the

field continuously through both sum-
mers. Accidents were relatively mi-

nor, most of these being axe cuts.

Conclusion

That conclusive results of the or-

der indicated were achieved in the

time and under the conditions pre-

vailing in Labrador is a glowing tri-

bute to the enthusiasm, skill and
team spirit of ali personnel on the

one hand, and on the other to the

use of the most modem appliances

ar>d techniques. Photogrammetry and
seismic sounding played a major part,

made possible onlv bv aircraft in the

versatile fixed and rotating wing
forms flown by Canada's well-known

"bush pilots". Aircraft alone could

have provided the necessary trans-

portation for ali purposes over the

final hundred miles into the work
area. However, the ultimate objec-

tive, real knowledge of the ground

surface and composition, could have
been attained only by men on foot

who, individually, covered hundreds
of miles of Labrador wastes in this

manner.

While the actual field survey and
general services were performed bv
many different concerns, the gen-

eral direction and co-ordination were
provided throughout by the Corpor-

ation to which the authors wish to

express warm thanks for permission

to present this paper.

1. G. H. Desbarats, "Surveying on the
Hamilton River, Labrador". Cana-
dian Geographical Journal, 1948, Nov.

2. A. P. Low, "Labrador Península".

1887-88, Geological Survey of Canada,
No. 584.

3. L. A. Carey, "Menihek Power De-
velooment". The Engineering Journal.

1954, May.
4. J. Robertshaw and P. D. Brown, "Geo-

physical Methods of Exploration"

Proc. Inst. Civ. Eng., 1955, Sept.

Water, Steam, and Refrigeration for a Modern Brewery

R. E. J. Layton, m.e.i.c. (Continued from page 1512)
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^ATER, STEAM, AND REFRIGERATION FOR A MODERN
BREWERY
R. E. J. Layton, m.e.i.c.

The Engineering Journal, 1956, November, p. 1504

R. E. Crossey, m.e.i.c. 1

Mr. Layton has presented an ex-

cellent treatise on the factors involv-

ed in the design of the new Labatts

Brewery. The subject is extremelv

broad and therefore he had to omit

some of the more interesting design

problems which were encountered.

In the design of the refrigerant

piping for the ammonia condensing

system, the designer is given the

opportunity of effecting large savings

in pipe and installation cost. He is no
longer bound to conservative pipe
sizing charts by the necessity of min-
imizing the production of flash gas.

The liquid lines for this system may
be designed by selecting for each
branch a pipe size which will give

a pressure drop equal to the differ-

ential in the pump discharge pres-

sure and the evaporating pressure.

The lines with the lowest evaporating

temperature and pressure can there-

fore be sized for a greater pressure

drop than the lines with the higher

evaporating pressures. In ali cases,

these pipe sizes are considerably

smaller than those obtained in the

design of the conventional direct

compression system. In an installation

the size of Labatt's, this represents a

considerable saving.

In a brewery, the relative humiditv
is an important factor along with the

dry bulb temperature. In the hop
storage area, the vapour pressures in

the air and the hops must be close

to equilibrium to prevent a moisture

exchange which would harm the

quality of the hops. This condition is

obtained at 34 deg. F. at approxi-

mately 65 per cent relative humiditv.

In other áreas a low relative humidity

is desirable to reduce the maintenance

on steel tanks and the production of

stray yeast and moulds.

The relative humidity is controlled

most readily by a brine chilling sys-

tem which permits the use of a

modulating valve on the brine line.

When the ammonia condensing sys-

tem is used, it is not as convenient

to alter the dewpoint to give the

desired relative humiditv. To ac-

complish this, it is necessary to use

a relatively expensive temperature-

compensated back-pressure regulator.

However, in a brewery the change
in latent loads is very gradual and the

required relative humidity can be
achieved by a careful selection of

coil surface area and surface temper-

ature, combined with manual adjust-

ment to compensate for seasonal

change in latent loads. As the brine

chilling system is more expensive than

the ammonia condensing system, the

advantages obtained in ease of con-

trol do not warrant its use in the

design of this brewery.

G. N. Martin, m.e.i.c.2

The author treated his subject in

a thorough manner, acquainting his

readers with his clients' design re-

quirements. This writer had the op-

portunity to visit the plant in opera-

tion and see the application of the

principies set in this article. He was
also engaged in the supply of the

steam power plant equipment.

Before the selection of an econo-

mizer was made as heat recovery

equipment, the use of an air pre-

heater was investigated. For the con-

ditions obtaining at this plant the

choice of the former proved more
economical and satisfactory.

The boiler is fired with bunker

"C" oil and provision is made for

the possible conversion to solid fuel

firing at a later date, if required.

Continuitv of service is ensured by

the use of a "package" boiler install-

ed on a temporarv basis and to be

used until the plant expansion calls

for the addition of a twin water tube

steam generator.

Advantage was taken of using méd-

ium and low pressure steam circuits

thereby establishing an interesting

heat balance without having to com-

plicate the svstem of auxiliaries.

=Dominion Bridge Company, Limited, Montreal.

HAMILTON RIVER SURVEY, LABRADOR
G. V. Eckenfelder, W. P. Harland, and E. N. Webb, mm.e.i.c.

The Engineering Journal, 1956, November, p. 1521

'Jas. P. Keith & Associates, Consulting Engineers,
Montreal.

Howard J. McLean, m.e.i.c.3

The paper on the Hamilton River

Survey gives an excellent outline of

the planning and the field methods
used in appraising one of the workTs
great power sites (the Grand Falis

of the Hamilton River) which in-

cludes the creation of storage and
regulation of the river flow.

Obviously, a great deal more time,

effort and money would have been
spent in acquiring the necessary es-

sential field information for a project

of this magnitude if aerial photo-

graphic surveying and seismic meth-

ods had not been available.

The field work by ground forces

was confined to establishing the ele-

vations of lakes, doing the con-

trol surveys, check traverses and
levelling, and the minimum test pit-

ting and drilling which was neces-

sary to supplement and aid the ac-

curacy of the aerial photography for

photogrammetric mapping and seis-

3Construction superintendem, Montreal Engineering

Co. Ltd., Montreal.
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mie work. Large mapped áreas were
required, but topography was need-
ed only at selected portions including
the sites for dams and diversion struc-

tures.

The preliminary general appraisal
of the surface topography was
done in mid winter to determine the
lake elevations and the locations of
the ordinary and the flood channels.
This work reduced the chãos of
wilderness, dotted with lakes, to de-
finite drainage patterns and permit-
ted the general planning of the work
to be done and the selection of the
áreas to be mapped by aerial photo-
graphic surveys. The necessary
ground control for photogrammetric
mapping was aided by the abund-
ance of lakes for vertical control,
and traverses were run, where pos-
sible, along ridges and connecting
prominent points for the horizontal
control.

The results obtained from the aer-
ial photographic mapping confirmed
that this was the best method for
obtaining the necessary information
for such a large area.

As described by Mr. Harland, heli-

copters were used to advantage in
the work and one of the interesting
points mentioned was signalling from
the helicopter to indicate the direc-
tion of a traverse. A helicopter is a
most economical time saver to trained
reconnaissance engineers in difficult

áreas when working on a carefully
planned programme.

Those of us who have taken sound-
ings in rivers, a laborious painstaking
job, will appreciate the description
of the echo equipment used, which
does aceurate work in a fraction of
the time required by the lead and
line method.

As stated in the paper, seismic
soundings, when preceded by a geo-
logical surface examination of the
area and supported by sufficient test

pits and borings, can be used to yield
a large amount of most useful inform-
ation regarding the depth and type
of overburden overlying the bed
rock, the rock profile at each dam
site, and the extent of deposits of
construction materiais. This informa-
tion combined with the sub-surface

investigations by geologists and soil

specialists (based upon test pit and
boring) have proved the locations

and quantities of construction ma-
teriais.

This latter, the locating and test-

ing of materiais available for con-

struction of earth-fill dams and dykes,

and finding good supplies of con-

crete aggregates, is most important.

Use of suitable materiais convenient

to the selected locations of structures

to be built, will save millions of dol-

lars.

In remote áreas, the use of suit-

able local construction materiais,

when available, usually favours earth

fill construction for dams and dykes

for their lower capital cost, low main-

tenance, and lack of troubles from
frost action in northern latitudes. The
earth fill structures are practically

indestructible if well designed, and
properly built and maintained. The
more costly concrete (with long haul

of cement) must of course be used
for diversions, sluice dams and con-

trol works, powerhouse foundations

and substructures, etc, but in the

interest of economy, can be kept to

the minimum amount necessary.

The access road from Mile 286
on the Quebec North Shore & Labra-

Walter C. Wagner 1

Mr. Allcut has left but little to be

added, and such additions would be

quite secondary in importance.

I would recommend that his name
be added to that of John B. R. Neil-

son, director of smoke abatement, of

Toronto, as a member of Air Pollu-

tion Control Association, the Cana-

dian-U.S. organization that has serv-

ed both nations so effectivelv over

the years. I agree with Mr. Allcut

in his thought that definitions for

example, adopted in different áreas

are not comparable. As he states,

"This is a very undesirable situation,

which can only be rectified by agree-

ment on an international basis."

While this activity must necessarily

be on a less tangible basis than that

relating to the international steam

tables, nevertheless something in the

way of active collaboration must be

faced, to the mutual advantage of ali

nations substantially concerned.

Convinced that an international in-

terchange of research and develop-

ments should be initiated the board

of directors of the Air Pollution Con-

trol Association recentlv approved the

proposal to form a committee of the

Association to sponsor the creation of

an "International Commission on Air

Pollution".

'Consulting Engineer, Chamber of Commerce of

Greater Philadelphia, Philadelphia, Pa.

dor Railway to the crossing of the

Hamilton River near Grand Falis

(mentioned in the paper) will be-

come the first step towards construc-

tion of the great power development.

I understand that construction of this

road will be started in early June of

this year.

The authors of the paper on the

Hamilton River survey are to be com-
mended for their good description of

the methods used in obtaining the

field information. These methods
would apply equally well for investi-

gations of other large projeets in re-

mote áreas where the essential infor-

mation is required quicklv and eco-

nomically.

The Authors

The comments by Mr. McLean
are appreciated and do not appear

to call for any reply.

Letters were then sent to repre-

sentatives of the foreign nations un-

derstood to be substantially concern-

ed. A part of the letter reads:

"We are now convinced that ali

nations which are increasingly con-

cerned with this subject can individ-

ually and collectively make greater

technical progress if their air pollu-

tion control organization are members
of an international organization. In

this way, each of the important tech-

nical subjeets constantly arising which
are of common interest to many coun-

tries could be given more direct and
collective attention by special com-
mission committees of representatives

of those countries. Greater progress,

through a wider distribution of re-

lated information, such as the results

of pure and applied research and of

applications, would in this way be

made continuingly available to ali

members of the International Com-
mission."

The replies received to date uni-

formly indicate great interest and a

willingness to participate activeiy in

the program.

As a result, a "task force", con-

sisting of past presidents of the A.P.

-C.A., including past president Louis

James Cudbird of Toronto, is now
developing an outline of the Com-
mission organization and its scope

of activities. The "task force" includes

AIR POLLUTION CONTROL PROBLEMS
E. A. Allcut, m.e.i.c.

The Engineering Journal, 1956, April, p. 387
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members who are on other technical

international commissions and who
have some knowledge of related ac-

tivities of many of the European and
other nations.

The outline, when completed, will

be submitted for review and com-
ment to ali such organizations, in-

cluding of course those organizations

concerned in our two countries.

Referring again to Mr. Allcut's

extremely valuable and timelv tech-

nical and administrative contribution,

I join with many others in the hope

that a way will be found to make
it generally available not only to

regulatory authorities, but also to in-

dustrial and commercial interests sub-

stantiallv concerned.

The Author

I am glad to know that Mr. Wag-
ner and his associates are taking some
steps toward the co-ordination of

work in the field of air pollution con-

trol. This matter is being studied by
the committee recently appointed by
the Canadian Standards Association

and I hope that some liaison will

be possible with our colleagues in

the U.S.A. During my recent visit

to England I also discussed the mat-

ter with some of the British author-

ities in this field and they expressed

interest in the project. As a result

of these activities I hope that some
international body will be set up.

The principal question at the mo-
ment is "who is to bell the cat" —
and how, and when?

INDUSTRIAL POWER DISTRIBUTION

J. R. Auld, m.e.i.c.

The Engineering Journal, 1956, April, p. 405

R. C. Short, 1 jh. e.i.c.

It is with a great deal of pleasure

that I compliment Mr.. Auld on a

splendid paper. As he pointed out,

the design of industrial power dis-

tribution systems has evolved into

a most important engineering project.

Flexibility to facilitate future load

growth is one of the most salient

factors to be considered in this de-

sign. Capacity to meet future needs

must, of course, be balanced against

initial capital investment, and trans-

formers with provision for forced air

cooling can be applied verv nicely

to these circumstances.

Provision for forced air cooling to

be added later involves the following

transformer design features:

—

(1) The transformer is designed

from the beginning on the basis of

the forced air cooled rating which is

usually 33% per cent greater than

the self-cooled rating.

(2) AH conductors, including coils,

cable connections and bushings, are

specified with adequate capacitv

for the forced air cooled rating.

(3) A well is provided in the

cover of the transformer to receive

the controller element for the fans.

(4) Ali conduit for control wiring

is provided, and provision is made
for mounting the control cabinet.

This provision only, for future ad-

dition of forced air cooling, costs

approximately 2K per cent of the

'Packard Electric Co. Ltd.,

Montreal.
Tramways Building,

price of the straight self-cooled trans-

formers.

When the load climbs to the point

where the forced air cooled capacity

is required, the control element, wir-

ing and fans are purchased and in-

stalled. The fans can be operated

from either top oil temperature or

winding temperature, and will turn

on and off automatically, depending
on the loading of the transformer.

I note with interest that in this

case, provision has been made for

four times the present load by pur-

chasing transformers larger than ne-

cessary and also making provision

for addition of fans. The fans we will

supplv will be propeller tvpe, blow-

ing the air horizontally over the

radiators and individual thermal over-

load protection will be provided. In

the event of a failure of one fan the

others will carry practicallv ali of the

lood and the loss of one fan is not

serious.

In this case, the fans will be con-

trolled from winding temperature

and will only run when needed.

The winding temperature equip-

ment is responsive to a current in

the high voltage winding, but the

calibration is set on the hottest tem-

perature in anv of the three windings

at full load fan cooled conditions.

This means that proper division of

load between the two windings must
be watched, but actuallv this is not

too criticai, unless the transformer

is running at maximum load.

When the transformer is under-

loaded, division of load between the

two windings is not criticai because

the oil temperature is less than nor-

mal and, consequently, the overload

capabilities of either of the second-

ary windings is increased.

N. E. Hudak2

As Mr. Auld points out electric

power is the life blood of industry.

Without electrical power, industry

could never have progressed in such

gigantic strides. It is therefore essen-

tial in our present age of electrifica-

tion, that considerable thought and
effort should be made by every in-

dustrial concern to weigh the merits

of its power distribution system. Too
often, much too often, the power
system in a plant is taken for granted.

It is not until failure occurs and
plant shut-down takes place that

the importance of a power distribu-

tion system is realized.

Now is a good time to study more

closely the basic industrial power
distribution systems. Mr. Auld has

reviewed six of the approximately

eleven basic industrial power sys-

tems. He has used simplified, single

line diagrams to illustrate each of

the basic systems and has reviewed

each system particularly well from

the maintenance and economic stand-

point.

For those who are interested in

pursuing further any of the basic

svstems discussed, or other basic sys-

tems, particularly from the standpoint

of flexibility, continuity of service,

future expansion, interrupting capac-

ity, protection and control, much can

be found in the AIEE Committee

Report entitled "Electrical Power Dis-

tribution for Industrial Plants", AIEE
papers, reference books and many
other recent papers and reports.

After discussing each of the six

basic systems, Mr. Auld proceeded

to show with illustrations, the elec-

trical distribution system of the Mait-

land nylon works of the DuPont

Company of Canada Limited. He
has discussed factors such as cost,

choice of voltage, type of system,

future load, location and size of sub-

stations; factors which arise each

time a plant distribution system is

being planned. He has appropri-

ately concluded bv outlining a form-

ula for the selection of a satisfactory

power distribution system.

The Author

I appreciate the interest shown

by Messrs. Short and Hudak in the

subject, and I am in agreement with

the ideas thev have expressed.

2Amalgamated Electric Corp. Ltd., Toronto, Ontário.
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ABSTRACTS

BASED ON CURRENT LITERATURE AND EVENTS

A BR1EF ON THE NATIONAL BUILDING CODE OF CANADA
Presented to the Royai Commission on Canadas Economic Prospects

The National Building Code of
Canada is essentially a set of minimum
regulations respecting the safety of

buildings with reference to public
health, fire protection, and structural
sufficiency. The code is not intended
for use with specialized civil engi-
neering structures. Its essential pur-
pose is the promotion of public safetv,

through the use of desirable building
standards throughout Canada.

It is an advisory document only.
having no local standing until and
unless it is adopted for specific use
by a provincial government or muni-
cipal administration. It may seem
strange, at first sight, to find an
agencv of the Federal Government
issuing a document which is essen-
tiaUy a local municipal ordinance.

The fact that the National Building
Code is actually printed in the form
of a by-law is evidence of its unusual
character. Under the terms of the
British North America Act regulation
of such essentially local matters as
building operations was made the
responsibility of the provincial gov-
ernments. fhey have, in turn, dele-
gated this responsibility for urban
áreas to local municipal governments,
through their Municipal Acts. Build-
ing regulations throughout Canda are

therefore essentially local municipal
ordinances, commonlv called "build-

ing by-laws".

Municipal building regulations are,

however, directly responsible for the

control of the design and erection of

ali buildings in their respective muni-
cipal áreas. Local building bv-laws
are therefore municipal ordinances of

some importance. In almost ali cases

they have been developed locallv

through the years and follow no gen-

eral pattern. The result has been a

collection of local ordinances which
varv greatly throughout the land, not

only in arrangement, but also in tech-

nical content.

It was in the mid-thirties that the

seriousness of this problem, and its

full complexity, appears first to have
been recognized. The introduction of

the first National Housing Act led the

Administrator of the Act, to consult

with municipalities as to the local

regulations then available for the con-

trol of house building under the terms

of this Act. It was then that the

difficulties of the municipalities in

this connection first became generally

evident. No municipalitv had the

necessary financial resources for work
on the revision of its building bv-law,

or for the preparation of a building

by-law where none existed.

No Solution at Municipal Levei

It was clear that no solution could

be expected at the municipal levei.

Appeal was made to the then presi-

dent of the National Research Coun-
cil, General A. G. L. McNaughton.
Jointly with the Department of Fi-

nance (then administering the Na-
tional Housing Act), the National Re-
search Council thereupon apppointed

a representative committee to investi-

gate the problem; a secretariai was
formed; building codes of other coun-

tries were examined; and it was fin-

allv decided to prepare a National

Building Code for Canada.

This was envisaged as an advisory

document which would be prepared

bv representative national commit-

tees. If and when it was legally

adopted bv any municipalitv for this

purpose it could be used as its own
building regulation. Work was com-
menced in 1937. In 1941 the first

National Building Code of Canada
was published bv the National Re-

search Council — a volume of over

400 pages — and sold for one dollar

a copv to ali who wished to have it.

The years of war naturally inter-

fered greatly with the use and gen-

eral recognition of this pioneer docu-

ment. It is now in use, either directly

as the local building regulation, or

indirectly as a reference document
for use in association with the local

by-law, in over two hundred munici-

palities. Its acceptance by provincial

and municipal authorities throughout

Canada showed that the idea of such

a national service was locally accept-

able.

Soon after 1945, it became obvi-

ous to Council authorities that the

National Building Code should be re-

viewed, if it was to fulfil its intended

national purpose. At about the same

time, Central Mortgage and Housing

Corporation was established by the

Federal Government, being charged

with the administration of the re-

vised National Housing Act. The
original intention to associate work on

the code with research in the build-

ing field was revived. For this, and

other associated reasons, the Council

established in 1947 its Division of

Building Research. By agreement,

the Council undertook this respons-

ibilitv, setting up an Associate Com-
mittee on the National Building

Code.

Terms of Reference

The terms of reference of the

Committee are to promote uniformitv

of building regulations throughout

Canada and to maintain the National

Building Code of Canada as an up-

to-date and progressive document.

After full deliberation, the Commit-

tee decided to achieve its first ob-

jective bv concentrating on the sec-

ond. A years work resulted in a eom-

pletely new scheme of arrangement

which appeared to meet ali objec-

tions, ever though it was regarded

bv manv experts in the field as un-

practical. It was adopted; it has

proved completely successful in use.

Under the guidance of the Associate

Committee, the 1941 Code was then

completely revised in accordance

with the new arrangement.

The Code is now published in the

form of a by-law, ready for adop-

tion by any municipalitv merelv by

the insertion of the appropriate name,

provided the contents are found to
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be locally acceptable. Its unique fea-

ture, derived from the new arrange-

ment, is that the entire document
is arranged in a number of completely

independent parts. In consequence,

it is really only necessary to change
this part to permit of the adoption

of the Code anywhere in Canada,
ali technical provisions being inde-

pendent of purely local requirements.

Local climate will come immediately
to mind as an inevitable variable.

This is covered in a special climate

part of the Code so that peculiar local

climatic features may be obtained for

any municipality for appropriate use
with the design parts of the Code.

Canada has therefore today a na-
tional advisory building code, so flex-

ible in arrangement that it can be
kept in close accord with ali major
advances in building practice, its

servicing based upon more than a de-
cade of experience with municipal
use of the 1941 Code. With everv
local adoption of the Code one more
step is taken in the elimination of

senseless, and usually minor, varia-

tions in building practice between
municipalities. This can have an im-
mediate, even though minor, effect

upon building costs and especially

upon the costs of housing.

During the last quarter of a cen-

tury house building has changed
from being the erection of a relativelv

simple tvpe of shelter with a minimum
of special features to the construction

of buildings which are technicallv

complex. This technological advance
is now in full swing. The next quarter

of a centurv may be expected to see

a continuation of this change but
eventually some levelling off as house
design approaches a state of techno-

logical saturation. It is therefore ap-

parent that the best and most flexible

controls possible should be available

for use in connection with ali such Code that the widespread use

modem building in Canada. It is throughout this country of the Na-
the firm belief of the Associate Com- tional Building Code can achieve

mittee on the National Building these ends.

FIRST LARGE-SCALE NUCLEAR POWER PLANT OPENED

On October 17 Her Majesty Queen
Elizabeth II officially opened the

U.K. Electricitv Authoritv's nuclear

power plant at Calder Hall, Cum-
berland, England. This is the first

nuclear plant in the world to supply

significant amounts of economically-

produced electrical power into a

countrys commercial power distribu-

tion system, though nuclear-electrical

energv has previously been gener-

ated and used on a small scale in

Bribain, the United States, and the

U.S.S.B. A second station, Calder

Hall "B" is well on the way to com-
pletion and is due to go into service

in 1958.

For each generating station there

are two reactor buildings, based on
concrete rafts, 11 feet deep, each

containing some 5600 cu. yd. of con-

crete. Reinforced concrete walls, 7
feet thick, rise 90 feet above the

rafts to form an octagonal biological

shield. The walls of the shield were
built to plus or minus 1/10 in. on
vertical and plan true dimensions;

and a concrete density of 162 lb./sq.

ft. was obtained.

Each reactor is contained in a

pressure vessel, and 500 slabs of

6-in. steel plate, each weighing three

tons, are placed between the vessel

and the concrete shield. Cylindrical

steel heat exchangers, 17 ft. diam-
eter and 80 ft. high, are sited at

General view of the Calder Hall nuclear
power plant shows two 300 ft. high cool-

ing towers, one of the two reactor build-
ings, centre, and administrative and tur-

bine buildings (behind the transmission

tower). The view of the basement of the
turbine room (left) shows part of the
steam feed system between the reactors
and heat exchangers.

corners of the reactor buildings.

A more conventional group of

buildings houses the four 23,000 kw.
turbo-alternators, the control block,

administration, and workshops.

Three of the main contractors in-

volved, the Taylor Woodrow Group,

English Electric, and Babcock and
Wilcox, have formed a group pre-

pared to build similar nuclear power
stations anvwhere in the world.
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CAN MANS POWER DEMANDS BE MET?

Times Review of Industry, Aug. 1956

In this article tvvo important con-

ferences are discussed. The Tidal

Power Conference, held in Paris and
St. Maio, was largely devoted to

schemes projected for the Brittanv

coast and the pioneer work of French
engineers on the design of water tur-

bines and the use of temperature
differences in tropical seas.

Members of the conference on
tidal power visited a model estab-

lished at St. Maio, where tidal cycles

are reproduced, which is fully de-

scribed in the article. The great

economic deficiency of a tidal power
scheme is that it does not provide
"firm" power. It only saves fuel and
cannot help peak problems. This ap-

parently insuperable difficultv has
been largely overcome by the "bulb
turbine generator", the action of

which is discussed. Possibilities of ex-

tracting power from wave action

and from temperature differences be-
tween top and bottom of tropical

oceans, were also considered.

The fifth World Power Confer-
ence, held in Vienna, surveyed prog-
ress throughout the world, a valuable
feature being that, for the first time,

Russian engineers gave extensive

data on the existing and potential

hvdro resources of the U.S.S.R.

The aim of this conference was to

explore and open up powers which
'must not be misused for destruction

but harnessed only for universal

joint progress'. Atomic power, though
discussed for a full day, did not do-
minate the conference. Papers pre-

sented clearly indicated that world
demand for power continued unabat-

ed. There was a tendencv, particu-

larly in Europe, to try to coordinate
the energy needs of neighbouring
countries. Long distance transmission

of extra-high voltage a.c. power was
discussed. An urgent need was re-

vealed for more uniform statistical

data concerning energy reserves of

ali kinds.

Energy used in the form of elec-

tricitv, it was stated, onlv accounted

for about 9 per cent of the world's

total usage of energy in anv form.

Demand for electricity was growing

so rapidly that bv 1957 perhaps as

much as half of the intake of energy

would be distributed electrically.

Russian engineers reported that

the U.S.S.R.'s total theoretical gross

water-power potential was 3680 bil-

lion kwh. annuallv. There are 50

rivers with a potential power produc-

tion of more than 10 billion kwh.
About half the potential was theoret-

ically exploitable. In 1950, 1850 sta-

tions with total generation of 586 bil-

lion kwh. utilized sections of rivers

with total theoretical potential of

about 1000 billion kwh. More than

2,250,000 kw. of water power had
been installed during the last five

years.

Other sources of energv, such as

the fuel cell, wind power, geother-

mal power, power from sea tempera-

ture differences and solar energy

were also dealt with, as well as the

heat pump. Though nuclear power
was not regarded as the sole answer

to energy problems of the future, the

session on the subject was one of the

most important of the whole confer-

ence.

It was clear that no country other

than the U.S.S.R., the U.S.A., and
Britain could hope to find in atomic

power a solution to its power prob-

lems within the next two or three

decades; nevertheless, uranium de-

posits already known leave no doubt

that mankind will be able to satisfy

its needs for energy for a practically

unlimited time.

HOUSE WILL STORE HEAT FROM SUN

United Kingdom Information Service, Trade Topics, July 1956

A solar-heated house has been

invented by a Bristol, England, man.
The designer claims that cooking and
heating will be at about one-tenth

of the normal electricity cost.

The equipment will be capable of

storing heat for at least 18 months.

Ventilation is provided by moving
the windows, which are fixed on

rollers in specially built frames. In-

terior walls are twice as thick as

normal inside walls and ceilings

are made of concrete. Heavy steel

girders are placed around the base

of each interior wall.

Production models of the new
house will cost approximately the

same as conventional dwellings.

REVIEW OF I.C.A.O. POLICY AND PROGRAM

Presented at the I.C.A.O. Assembly,

I.C.A.O. policy with regard to the

planning of air navigation facilities

and services includes objectives of

airwavs, airports, and navigation

facilities for international civil avia-

tion and the promotion of safety of

flight.

In this review (Agenda item 20)

policy is found to be adequate in

scope. The I.C.A.O. program is

briefly described and its adequacy

discussed in relation to fulfilling ex-

isting requirements, concluding that

lack of funds is the greatest remaining

barrier to satisfactorv implementa-

tion. Possible methods of providing

for new finance and technical assis-

tance are suggested.

Conclusions drawn in part IV of the

paper include the following.

(1) Provision of air navigation fa-

cilities and services in many áreas

falis short of requirements. Conse-

quences of shorteomings in imple-

mentation will grow more serious as

new flying equipment comes in serv-

ice and densitv of traffic increases.

It is imperative that new financial

resources be made available from

the States themselves or from users

Venezuela, July 1956

of air transport through the airlines.

(2) Importance of having earliest

possible information on new equip-

ment and projected operations to

permit long-range advance planning

is evident.

(3) States should study the prob-

lem in broadest terms and consider al-

ternative means for solving the fi-

nancial problem.

(4) Provision of finance will not of

itself solve the manning problem but

will simplify it. With expectation that

monev for real estate and equipment

will be fortheoming, intensified at-

tention to training personnel and de-

velopment of technical assistance

under I.C.A.O. control would be in-

dicated.

Appendix R reviews statistical in-

dications of future expansion of world

air transport.

Appendix C reviews the trend of

civil transport aireraft development

over the next ten or twentv years.

Copies of Agenda item 20: A 10-

WP/13, EX/lí are obtainable from

Public Information, International Civil

Aviation Organization, International

Aviation Building, Montreal, Que.
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PENSIONS FOR PROFESSIONAL ENGINEERS

Engineering, 1956, v. 182, n. 4714, July 13.

The Engineers' Guild is to launch

a pension scheme for professional

engineers in the autumn. The object

is to provide cover for the profession-

al man throughout his career. The
scheme is to be open to ali members
of the Guild and to other members
of the Institutions of Civil, of Mech-
anical, and of Electrical Engineers

who are eligible to become members
of the Guild. The Guild points out

that it had been preparing a scheme

of this sort for some time before the

concessions on pensions for the self-

employed were announced in the

last Budget.

How far this scheme when publish-

ed will offer attractions beyond
those available under other group
schemes remains to be seen. Two

basic issues are apparent at this stage.

If the terms offered are attractive

and the scheme is well supported in

consequence, as it will deserve to be,

the Guild will have built a bridge in

its own right between the profes-

sional institutions — an object it has

had in mind for some time and which
has not been easy so far to accom-

plish. Another point is this. If this

move is successful it will draw the

attention of engineers, especially

those engaged in professional work,

to the possibilities of using insurance

arrangements and annuity devices as

a means of perpetuating partnerships

on terms attractive to the younger

men who need security, and who
often do not have capital to buy their

way into an organization.

patrol at very low altitude, the CL28
will be powered by compound piston

engines, which are economical in fuel

consumption at low altitude.

CONTRACTS FOR KARIBA DAM
Italian Business, Sep. 5, 1956

Italian firms have been granted a

$98,000,000 contract to dam the wa-
ters of the Zambesi river in the Kariba

gorge. (The project was reported in

the October issue of The Engineer-

ing Journal, p. 1376.)

The "Impresit" group of companies
bid for the dam construction at $70,-

778,400, beating the next lowest

offer bv over $4 million.

The second contract was granted

to Societa Anónima Elettrificazione,

of Milan, for electrical work includ-

ing construction of lines and cables

extending over 900 miles. The bid

was $26,203,362.

The success of the Italian firms

caused some controversy, including

suggestions that government favours

were involved — which was publicly

denied. It is stated that technicians

and other Italian workers will be

paid at the same rates as the British

bidders would pay their European

labour; the total American bid was
lower than the British, although

American pay rates were much
higher.

THE DOMESTIC HEAT PUMP

Engineering, 1956, Aug. 24.

The heat pump is not a new idea. Its

principie was proposed by Lord Kel-

vin about 100 years ago. Recently

considerable attention has been given

to it in the U.S.A., Switzerland and

Germany. Main advantage is low op-

erating cost, since two to five heat

units are given out for each heat

unit of electricity.

A possibly more efficient use of

electrical energy is by employing the

heat pump cycle. The overali effici-

ency for electrical heating can be

raised from 28 per cent to over 100

per cent and ali advantages of elec-

tric heating maintained. The prin-

cipies of a heat pump are similar

to those of the refrigerator.

Before assessing the economy of

using a heat pump, a theoretical ana-

lvsis must first be made. Then con-

sideration must be given to the pos-

sibilities of adopting the heat pump

BRISTOL BRITANNIA AIRCRAFT IN CANADA

The Britannia turboprop airliner re- The 300 and 310 series will be

cently made an extensive tour of the powered by the Proteus 755 free-

North American continent, including turbine engine, a development of the

stops at Montreal on its arrival and earlier 705; the 755 engine produces

final departure. The aircraft has been 4,120 e.h.p. and each of the four

ordered, in various versions, by sev- engines drives a de Havilland four-

eral operators, including Canadian blade 16-ft. airscrew of hollow steel

Pacific Airlines. blade construction. Maximum take-

The Britannia types include the off weight of the 310 Britannia is

prototype series 100 and the series 175,000 lb.; the range in still air, with

300, with longer bodies and more a 28,000 lb. payload, under standard

powerful engines, both of which are conditions, is 4758 st. miles; and
flying. The series 310 is a long-range mean cruising speed is 391 m.p.h.

version, destined for the North At- The Royai Canadian Air Force has

lantic run; this can make a non-stop chosen a version of the Britannia,

crossing in either direction at ali known as the CL28, for maritime re-

times of the year. Other series in- connaissance work, and these air-

clude the 320, a 133-passenger med- craft are being built for the R.C.A.F.

ium range development of the 310; by Canadair Limited, in Montreal,

and a cargo/passenger version. As service involves extreme range

The Bristol Britannia turboprop airliner is scheduled for London—New York service

in 1957. It will carry 132 passengers at 400 m.p.h. Range is some 6,000 miles.
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in the home for space and water

heating. The latter presents the more
diffieult case.

Eeonomic eircumstances alone
make the heat pump a "must" and no
doubt the traditional way of heat-

ing (in Britain) is on its way out.

Heat pumps will initiallv become the

conventional means of water heating;

later they will provide central heat-

ing and air conditioning. The Beaver

Report on Air Pollution has indicated

the need for ending smog. Further-

more at least one third of Britain's

coal, 63 million tons a year, is used
for domestic heating. This is clearly

a justification for the industry to de-

velop heat pumps.

This article is accompanied by
numerous graphs, tables, diagrams

and formulae, and explains how to

determine the economy of using the

pump, how to design the installation

and how to adapt it for the home.

COSMIC RADIATION RESEARCH ON THE JUNGFRAUJOCH

H. Wàffler, Professor of Experimental Physics, University of Zurich

In a deep notch between the

Jungfrau and the Monch, in the Ber-

nese Oberland, there is a narrow
ridge of rock some 330 ft. high and
200 yards wide at the edge of a

glacier depression. The Sphinx, as it

is called, rises to a height of 11,700

ft. and contains the highest railway

station in Europe, a very comfort-

able hotel, and a research centre

with the most modern equipment,

in the heart of the mountain. For
25 years research workers differing

widely in nationality and outlook,

have worked here on problems of

medicine, physiologv, astronomy,

physics, etc, forming a big interna-

tional family which has come togeth-

er for the sole purpose of adding to

the common stock of human knowl-
edge.

Of the various branches of phvsics

studied at this centre, the most im-

portant is cosmic radiation—one of

the most fascinating natural pheno-
mena known to modern science. The
earth's surface is continuously bom-
barded by a hail of electricallv

charged particles which far exceed
in energy anything we can produce
in our laboratories. The problem of

the origin of this radiation and the

nature of the particles composing it

has been of greatest interest for sci-

ence for years. Although its origin

remains a mystery, scientists now
know a great deal about the par-

ticles of which this radiation is com-
posed. Experimental research con-

ducted on the Jungfraujoch and at

other elevated centres has enabled

us to form a picture which mav be
described in broad outline as fol-

lows.

Each square centimetre of the top-

most layer of the atmosphere re-

ceives particles from outer space at

a rate of about 30 per minute. Some
ninety per cent of them are pro-

tons. The proton and the electrical-

lv uncharged neutron form the ma-
terial of which ali atomic nuclei are

composed. Of the other 10 per cent
some nine tenths are the nuclei of

helium atoms, the second lightest

element, while heavy nuclei of lithi-

um, boron and carbon account for

the remaining tenth. The speed of

these primary cosmic particles is en-

ormous, being only a fraction of 0.1

per cent less than the velocitv of

light (300,000 km./sec). The '

kin-

etic energy of the particles is cor-

respondingly high. If we take as a

measure of this energy, as is com-
mon practice in atomic physics, the

difference of potential through which
these charged particles would have
to pass in order to be accelerated

to such speed, we find that we must
reckon with potentials of IO12 volts.

While penetrating the atmosphere,

these primary particles collide with

the atomic nuclei of the air (nitro-

gen, oxygen). As a result of these

high-energv collisions, the kinetic

energy of the particles involved is

materialized and new particles are

formed known as mesons. Ali mes-

ons—about ten different kinds are

known today—are characterized by
great instability. They decay spon-

taneouslv in less than two microsec-

onds into other kinds of mesons,

which in turn decav until finally we
have left high-energy electrons and

photons as the last experimentally

demonstrable products of deoay.

On their journey through the at-

mosphere the various kinds of par-

ticles successivelv radiated achieve

equilibrium. In the uppermost lay-

ers of the atmosphere the primary

particles and the mesons produced

as the result of nuclear collisions

predominate, together with second-

ary protons and neutrons which are

also released by the nuclear colli-

sions. At sea-level, on the other hand,

nearly ali these particles have com-

pletely "died out". It is the process

involved in the nuclear collision that

is of particular importance to mod-
ern research. It throws light on the

nature of the interactions between

the "bricks" forming the atomic nu-

cleus, i.e. the protons and neutrons.

The still unknown laws of this in-

teraction determine the structure of

the nuclei, and thus the structure

of the whole material world. Na-

ture^ laboratory provides us, so to

speak, with experimental material ali

readv for use. Ali we have to do is

to avail ourselves of it in the proper

place, namely, at the highest pos-

sible attitude.

The Wilson Cloud Chamber

The apparatus giving us the most

useful information in this research

is the Wilson cloud chamber. By

rapidly expanding a super-saturated

vapour mixture in the cloud cham-

ber it is possible to render visible

the tracks of the particles causing

the collisions, making them appear

like the condensation trails some-

times left by the exhaust gases of

high-flying aircraft. By placing the

cloud chamber in a strong magnetic

field, the nature of the charge and

the momentum of the particles pass-

ing through it can be determined. By

placing plates of suitable material in

the chamber, the principies govern-

ing the nuclear collisions in that ma-

terial can be studied together with

the properties of the mesons there-

bv produced.

An efficient cloud chamber with

a strong magnetic field weighs sev-

eral tons. It occupies a lot of space

and consumes several kilowatts of

electric power. For this reason such

an apparatus can only function sa-

tisfactorilv in well-equipped labora-

tories with an abundant supply of

current. The research centre on the

Jungfraujoch is particularly well

placed in this respect. It is access-

ible by rail throughout the year, it

can take current from the supplv

line of the Jungfrau railway, and it

possesses large laboratories equipped

with everv technical refinement.

Switzerland can count itself fortu-

nate to possess such an effective re-

search centre.
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Canadian Developments

NEWS OF MAIOR ENGINEERING DEVELOPMENTS IN CANADA

St. Lawrence Seaway and Power Project

Weather conditions during Sep-

tember hindered construction opera-

tions generally. A total of 4,300 per-

sons were employed on the Ontário

Hydro section of the project during

the month.

Progress by Ontário Hydro

At the end of September ali sub-

grade work had been completed for

the 40-mile relocation of the main
line of the C.N.R. between Iroquois

and Cornwall. More than half the

double track was laid and ballasted.

Preparatory work had begun for the

grade separations. The sites had
been prepared for the four new sta-

tions to be constructed.

Sub-grading was practically com-
pleted on five of the six sections to

replace No. 2 highway between Iro-

quois and Cornwall. Surfacing work
should commence next month.

At the power-house site, earth ex-

cavation was completed and 90 per
cent of rock removed. Concrete
placement had proceeded to unit 8.

The draught tube form used for unit

No. 1 had been erected in unit No.
3 and was ready to receive concrete.

A total of 260,000 cubic yards of

concrete had been placed in the On-
tário Hydro section of the power-
house structure, with intakes poured
for six units. Outstanding progress

had been made on the construction

of the Cornwall dike closure structure

for diversion of Cornwall canal. About
85 per cent of the concrete had been
placed in the structure and half the
backfill required was placed.

Wet weather had hampered Corn-
wall dike construction work. How-
ever, the contractor moved more
than 20,000 cubic yards of material

per day during favourable conditions.

Ali equipment for the 1956 stage

of the St. Lawrence transformer sta-

tion was in service. Work is proceed-

ing ahead of schedule on the 1957

stage.

Channel improvement work prog-

ressed favourably during September.

At Galop Island, the large cofferdam

at the north end had been de-

watered. A total of 6,000,000 cubic

vards of earth had been excavated

and approximately 275,000 cubic

yards of rock had been excavated.

Dredging was progressing favourably

in the Chimnev Island contract with

a total of 720,000 cubic yards of ma-
terial removed. Work had begun on

the Iroquois Point contract. Clearing

operations were well underway.

A total of 66 houses was moved
by the end of September into new
town No. 2. Construction of base-

ments continues to be well ahead
of house moving. In new town No. 1

work was concentrated on the com-

pletion of water and sewer services,

as well as roads in the eastern half

of the town. A temporary water pump-
ing station was placed in operation to

provide fire protection. Meanwhile,

the permanent water pumping station,

sewage pumping station, and sewage

treatment plant were nearing comple-

tion.

At Morrisburg, good progress was
made in the construction of sewers

and water mains for the new subdi-

vision. Construction of footings for the

new shopping centre had begun. Sim-

ilarly at Iroquois, activity was cen-

tered around construction of the new
shopping centre. Considerable street

paving and landscaping work was in

progress at Iroquois. Construction of

the new public school and the super-

structure for the new high school was
underway.

Long Sault dam. Stage 1 piers have been
way is in progress.

completed and construction of the road-
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Progress By NYSPA

During September construction

moved steadily ahead as work con-

tiiiued on an around the clock basis.

Concrete placement in ali project

structures exceeded 780,000 cubic

yards, excavation for ali features ex-

ceeded 26 million cubic yards and

employment averaged 5,200 for the

month.

Concrete placement for the stage

1 construction of Long Sault dam
was complete except for the parapet

walls. With excavation of cut "F" ap-

proximately 88 per cent complete, its

downstream plug was breached and

water was admitted into the cut area,

as removal of the plug continued.

Grading for the westerly section of

Barnhart Island road had been com-

pleted and work on the north dike

was progressing. Cofferdams "A" and
"B" were being removed and con-

struction of stage 2 cofferdams was
progressing. The contractor's access

bridge to stage 2 cofferdam was com-
pleted. Placement of rock material in

stage 3 cofferdam "E" was started on

September 13.

Concrete placement in Barnhart

power-house continued with a total

of 313,000 cubic yards to September
30. Concrete placement for the

switchyard tunnel was started. Ex-

cavation for the switchyard continued

and placement of embankment in the

south forebay dike exceeded 430,000

cubic yards.

At Iroquois dam, stage 1 concrete

placement was completed, and ali 15

control gates placed in position. Ex-

cavation within the stage 1 cofferdam

area was completed and thirteen

cells of the stage 2 cofferdam were in

place.

At Massena intake, placing of con-

crete was continued with 123,000

cubic yards placed to date. Back-fil-

ling around the wing walls and dike

embankment placement continued.

Construction of the Massena-Alcoa

water facilities was essentially com-
pleted.

Excavation under the five channel

improvement contracts was 43 per

cent completed as work at the Galop
Island south channel progressed to

94 per cent of completion.

Contracts were awarded for the

relocation of New York State high-

ways 37 and 37B. Bids were opened
for seeding and topsoiling of channel

improvement spoil áreas in the vicin-

ity of Galop Island, south channel

and reservoir clearing between Wad-

dington and Barnhart Island power
plant.

Approximately 95 per cent of sur-

vey work for the Barnhart-Plattsburgh

transmission line had béen complet-

ed. Production of construction draw-
ings and specifications continued at

rapid pace. Expediting of major
items of equipment was pressed to

insure delivery of manufactured com-
ponents at the project in time to

meet the tight Schedule.

A start was made in September on
stílling the turbulent Long Sault

rapids. Rock and earth fill is being
dropped into the water some eight

miles west of Cornwall from an aerial

cableway strung between steel tow-
ers, linking Long Sault Island with
the Canadian mainland.

Some time in December, when the

spillway in the first stage of construc-

tion on Long Sault dam is completed,

first stage cofferdam removed and
second stage cofferdam in place, the

upstream earth 'plug' presently block-

ing the river flow through "cut F"
will be removed by blasting, which
will divert the flow of the river to

the south channel and through open-

ings in the Long Sault dam spillway.

Progress by SLSA

The mile and a quarter long Iro-

quois lock, due for completion by
November 1957 at a cost of $6J£ mil-

lion, requires excavation of 4% mil-

lion yards of glacial till. More than

half of this quantity had been re-

moved by the end of September,

leaving a gaping hole 100 feet wide,

90 feet deep and several thousand

feet in length. Most of it carne from
around the 1300 foot lock structure

and upper guide walls. Little earth

had been dug for the lower guide-

walls of lower approach channel.

A few base blocks had been
poured for the walls of the lock

structure, but most of the 80,000

cubic yards of concrete placed to

date had gone into the upstream

guide wall, which was 75 per cent

completed. For half of the 1300 foot

length it had been built to a height

of 47 feet. It is 34 feet wide at the

base and will be six feet wide on

top. One of its functions is to serve

for mooring ships waiting to pass

downstream through the lock.

Contracts were awarded in mid-

June for the upper and lower Beau-

harnois lock structures at prices of

$14.44 million and $11.2 million re-

spectivelv. Designed wide enough to

ultimatelv permit ships to pass one

another, the lock structures will at

present be built wide enough for one
ship except at the entrances and for

a short two-lane section at the down-
stream end of the lower lock.

The contractor for the upper lock

had set up his camp and plant, and
was crushing and stock-piling aggre-

gates. His contract includes excava-

tion. About 15 per cent of the earth

excavation and 10 per cent of the

rock had been moved up to the end
of September.

For the lower lock a separate con-

tract had been awarded last March
at a price of $3,480,000 for rock ex-

cavation for the lock structure and
guide walls, for full width and length

to a depth of some 40 feet. This

contract also included more than half

a mile of four lane highway ap-

proach road at each end of a 200
ft. long lined highway tunnel 26 feet

in height under the lock structure.

This excavation, ali of it in tough

sandstone, was practically completed

at end of September.

The contractor for the lower lock

structure had also built his camp and

was setting up the mixing plant and

stock piling concrete aggregates.

In the Lachine section, a contract

for the Côte St. Catherine lock was
awarded in August 1955 at a price

of some $7.1 million, for completion

in July 1958. The work here extends

a distance of two miles and includes

a turning basin below the lock, reg-

ulating works for controlling the canal

water levei above it and a reservoir

pool upstream. The lift will be 30 feet,

overcoming the major fali of water

in Lachine rapids.

In addition to much excavation,

the contractor had placed concrete

for a number of monoliths upon which

the walls of the lock structure will be

based.

Also in the Lachine section oppo-

site Montreal at the south shore end

of Victoria bridge is the 2 mile long

St. Lambert lock, overcoming the 15

foot drop between the Laprairie

channel and the Seaway entrance

channel in the harbour of Montreal.

A contract was awarded in 1955 for

this lock at a price of some $7.4 mil-

lion, and work commenced last Janu-

ary. Completion is called for in Au-

gust 1958.

Here most of the 2K million vards

of excavation had been completed.

On the south or land side of the

lock structure above the Victoria

bridge, alternate blocks of the con-

crete wall were poured almost to

bridge-floor levei with the remaining

sections following close behind. The

downstream guide wall on the land
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side was taking definite shape be-

low Victoria bridge.

Many miles of channel in the shal-

low riverside and overland in the La-

chine section have still to be excavat-

ed. Dredging of the seaway entrance

at Montreal harbour and of channel

reaches in Lakes St. Louis and St.

Francis and elsewhere will continue

for two more years.

Miles of these channels have been

dug or dredged already. Several mi-

nor contracts and one major one are

completed in the Lachine section.

One of the three dredging contracts

in Lake St. Francis is completed. Of
the three contracts for enlarging the

Welland ship canal to a depth of 27

feet, one is completed.

Three more contracts were signed

at Montreal on September 14th by
the St. Lawrence Seawav Authority,

totalling some seven million dollars,

as follows:

(1) Dominion Bridge Co. Ltd., for

construction of superstructures for

two vertical lift bridges on the Cana-

dian Pacific Railway's double track

bridge near Caughnawaga, $3,031,-

097.

(2) Atlas Winston, Ltd., Montreal,

for excavation of channel and con-

struction of dike, embankments and

CPR substructure, $3,259,525, at

Caughnawaga.

(3) Timberland Machines Ltd.,

Woodstock, Ont., for supply and

erection of 10 stiffleg derricks with

winches at five SLSA locks, $649,-

000.

Award of these contracts brought

the value of SLSA contracts awarded

to date to over $156 million.

The cornerstone for the Seaway
Authority 's Cornwall headquarters

building was laid on September 11 by
president Lionel Chevrier of SLSA.
Speakers at the ceremony included

the Hon. George C. Marler, Minister

of Transport, Mavor Aaron Horovitz

of Cornwall, and Albert Lavigne,

M.P. for Stormont. To be the tallest

building in the city, it is already built

to its full height of seven storeys, and

is due for completion next summer.

Progress by SLSDC

At end of September excavation

at the Eisenhower lock was complet-

ed for the upstream approach chan-

nel and for the lock structure and up-

stream guide walls, but not for the

lower guide walls and downstream
approach channel. Rock was excavat-

ed for the lock itself.

Some 120,000 yards of concrete

had been placed in the lock proper,

out of an estimated total of half a

million yards for the whole job, bring-

ing the lock walls up to about one

third of their final height. Excavation

was under way for the approaches to

the highway tunnel under the lock.

At the Grasse River lock, cost of

which will be $26.8 million, excava-

tion for the lock structure was com-
plete but little excavation had been
done for the guide walls and chan-

nel anproaches. Concrete had been
poured for the walls of the lock

throughout its length to approximat-

ely half the final height. No work
had been started on the highwav ap-

proaches.

Placing of concrete on these two
American locks will be discontinued

during the winter months, in contrast

to the five Canadian locks Where
concrete work will be continuous.

Earth for the Long Sault main
dike and for the Richard's Landing
dike on the American side is ob-

tained by dredging from the naviga-

tion channel, but is paid for bv NYS-
PA. The main dike was about 40 per

cent eomnleted while the Richard's

Landing dike was some 33 per cent

completed, at the end of September.

The 14 cubic yard dragline named
'The Gentleman' had been moved to

an island in the forebay for re^astinq

fill. About 25 per cent of the 12

million yards of excavation for the

Long Sault navigation channel had
been completed.

Most of this channel can be done
'in the dry' and will be continued

well into the cold weather. On a

three mile stretch between the two
American locks across swampy land

a pool was formed by pumping, and a

dredge is pumping material from the

pond to the spoil area, at a consid-

erable saving below the cost of

shovel excavation.

Clearing was completed on Long
Sault Island and partly completed on

Delaney Island, and was proceeding

on other wooded áreas within the St.

Lawrence Park limits.

The St. Lawrence Seaway Devel-

opment Corporation will ask Congress

next session for authority to borrow
further monev. Rising costs for labour

and materiais are blamed by the

agency for an additional $5 million

on the original estimate of $105 mil-

lion. Actuallv $17 million of additonal

borrowing power will be asked, but

$12 million is for contingencies and
will not likely be needed. Redesign

of the bridge at Cornwall, making it

a suspension structure, will save $2

million and mean no delay in final

completion of the project. As of Sep-

tember 1, 1956 the project was
claimed to be on schedule.

Dredging at Cornwall Island

SLSA president Lionel Chevrier,

addressing members of the Cornwall

Board of Trade on September 20,

explained that a channel 450 feet

Iroauois dam. Stage 1 construction is nearing completion as one gantry crane is in

position and runway beams are being completed.

THE ENGINEERING JOURNAL—NOVEMBER, 1956 1547



in width and 27 feet in depth must
be dredged on the south side of

Cornwall Island to provide naviga-

tion from the upper end of Lake St.

Francis to the entrance to the Grasse
River lock.

The Cornwall Island south chan-
nel must also be deepened, widened
and straightened so that the velocity

in the navigation channel will not ex-

ceed 4 feet per second. This will re-

duce the flow in the north channel,
he pointed out, and therefore it be-
comes necessary to do compensatorv
dredging in the north channel to

maintain the flow distribution under
natural conditions.

The Cornwall Island dredging,
amounting to aoproximatelv $35 mil-

lion, will be shared by ali four en-
tities now working on the develop-
ment of the river. However, the ac-
tual dredging will be carried out by
the St. Lawrence Seaway Authority
and the Saint Lawrence Seawav De-
velopment Corporation.

"The matter of the north channel
dredging," remarked Mr. Chevrier,
"is under discussion between the two
governments of the United States and
Canada, and no final statement can
be made until the matter has been
determined on that levei."

Plans Revised for
Ogdensburg Cornwall Bridge

A major change in Seaway plans
for the International area near Corn-
wall was announced on September
20. One high levei suspension bridge
will be built instead of four smaller
structures called for in earlier plans.

In addition, the New York Central
will abandon its line into Canada
when the south channel bridge is re-

placed by the high levei span.

Cost of the new bridge will be
$6 million, or some $2 million less

than the earlier plan to build con-
necting bridges across the Pollev's

Gut area. It will be located about
1000 feet west of the existing Roose-
velt rail-highway bridge between the

U.S. mainland and Cornwall Island.

For the present no announcement is

made on plans for alteration or re-

moval of the second bridge from
Cornwall Island across the north

channel to the Canadian mainland.

The new span will be an interna-

tional project. Canada will build the

substructure and the U.S. will build

the superstructure. The bridge will be
completed by Julv 1958 and the old

structure over the Seaway channel

will be torn up. The question of tolls

will be taken up at a later date. Tolls

are charged on the existing bridge.

NYCRR shareholders have aporoved
sale of the 70 mile line from Helena,
N.Y. to Ottawa to the St. Lawrence
Seaway Authority.

Harbour Improvements Authorized

Over the next three years the

National Harbours Roard will soend
about $50 million on eight big federal

harbours, to catch up on postponed
harbour remodellinçj and the need to

provide for fast efficient handlincç of

shins' oargoes; $20.5 million will be
spent this year, about $15 million in

each of the years 1957 and 1958.

Of this, ports along the Seawav
will have some $16 million in im-

provements this year. Quebec will get

$1.7 million for a new oil wharf and
for rebuildinçç berth 8 at Pomte-a-

Carcv. Another $5 million will be
spent for a two-million bushel eleva-

tor and berthing for large lakers.

Montreal will get $6 million for

new wharves to provide 3100 linear

feet of berthing, for raising of Suther-

land and Laurier piers, for extension

of oil wharves, and for a new grain

The Arctic launching site for rock-

ets at Fort Churchill was ready in

October for its part in the Interna-

tional Geophysical Year (IGY) to

begin officially next July. This was
announced recently by Dr. Joseph

Kaplan and Mr. F. T. Davies, chair-

men respectivelv of the United States

and the Canadian national commit-

tees of the IGY.

The program of rocket launchings

in the Arctic is part of the intensive

international study of the earth,

the atmosphere and the sun, to be
conducted over the entire world from

July 1957 to December 1958. From
this program scientists of ali nations

hope to gain a better understanding

of the earth's structure and various

effects in the atmosphere such as

aurora and airglow, cosmic rays and
solar activity.

Mr. Davies, assistant chief scientist

of the Defense Roard of Canada,

is also a member of a co-ordinating

committee for the IGY appointed

bv the president of the National Re-

search Council. Other members are

Dr. C. S. Reais, Dominion Astrono-

mer; Dr. D. W. R. McKinlev, Radio

and Electrical Engineering Division,

N.R.C. ; Dr. D. C. Rose, Puxe Physics

Division, N.R.C. Mr. Rose is chair-

jetty, as well as $1 million for further

dredging and $2.4 million for grain

conveyor galleries. A possible further

$7 million will be spent for grain

storage elevators.

Short Cut to Upper Lakes

A short-cut system to link Georgian
Ray with major southern Ontário

markets and lower sections of the

seaway is being reviewed. This was
a major politicai issue half a century

ago but was abandoned when the

Welland canal was improved. A con-

necting waterway through Lake Sim-

coe to some point between Toronto

and Oshawa is under study. The
channel would start from Collingwood

or Midland and follow the Nottawa-

saga valley or some reaches of the

Trent canal, which at present carries

250 tons of freight yearly.

Cost of the original 440 mile

schemes from Georgian Ray to Mont-

real was estimated at $100 million

early in the centurv and would take

10 years to build. The 100 mile route

now under review would take a more
direct line to Lake Ontário. Costs. of

course, could not be compared.

man of this committee.

Rocket experts chose Fort Chur-

chill for its accessibiltv and because

it lies within the "Arctic aurorai belt"

where Northern Lights are most eas-

ily observed. The rocket launchings

are part of the scienti fic effort of the

United States to explore the atmos-

phere in the Arctic to a hei^ht of 180

miles. Aerobee rockets will be used

for high altitudes and smaller two-

stage rockets for lower altitudes.

Preliminary rocket flights were to

begin in late October or November
under the direction of the U.S. scien-

tists. Canadian scientists co-operating

in the tests at Fort Churchill will

make observations on the ground

which will tie in closelv with meas-

urements taken bv the rockets.

The Fort Churchill rocket site is a

multimillion dollar establishment fin-

anced by the U.S. Manv branches

of the U.S. Defence Services are

lending their support to this scientific

venture.

Scientific instruments carried by

the rockets will measure densitv

temperature, pressure and wind vel-

ocities in the Arctic atmosphere at

heiçhts never before studied. They
will also take measurements of the

ionosphere — the upper region of

Rocket Launching Site

1548 THE ENGINEERING JOURNAL—NOVEMBER, 1956



rarified, ionized gas between 50 and rockets will record effects of the

250 miles above the earth's surface sun's light at high altitudes, and such— which reflects radio waves in phenomena as Northern Lights, cos-

long - distance communication. The mie rays, and the earth's magnetism.

Canadian Pipeline Projects
In a progress report at mid-Sep-

tember, Westcoast Transmission dis-

closed that some 2000 men were
at work, 1964 on pipeline construc-

tion and the balance on the absorp-

tion plant and compressor stations.

More than a third of the pipe had
been laid for the main 30-inch pipe-

line from the Peace River area to

the International Boundarv.

Westcoast Transmission

220 miles of pipe had been cover-

ed, 254 miles had been welded and
pipe had been delivered for 448
miles. One of the contractors, Cana-
dian Bechtel Ltd., claimed a record
in pipelaying of 1,200 feet in one
day, while four spreads laid 30 miles

in one week or an average of over

one mile each per day. A contract

had been awarded for two 18,000-

h.p. compressor stations to Dutton
Williams Ltd., at Australian and Fort

McLeod, with initial capacity each
of three 4,500-h.p. units.

Pacific Petroleums has purchased
a major interest in XL Refineries of

Dawson Creek, and is building an
$18-million gasoline processing plant

at Tavlor Flats, to be integrated with
XL Refinery operation to serve a

substantial market along the Alaska
highway and in the Peace River
valley.

Gas reserves in the Peace River

area are estimated at close to 4
trillion cubic feet. Some 2% trillion

of this is controlled bv Pacific Pet-

roleums. Well-hepd nrices are set

tentatively at 6 cents till Tanuary 1958
and 10 cents for the next five years,

increasing to 12V2 cents the

eighteenth, nineteenth, and twen-
tieth vears. Westcoast plms to move
3 rnillion c.f.d. during 1957 and 400
million c.f.d. in 1958. out of an ulti-

mate 650 million c.f.d.

Dr. Georee S. Hume, one of Nor Lh
America 's outstanding geologists who
has been director general of scientif-

ic services, department of Mines Ot-
tawa, is joining Westcoast Transmis-
sion Company Limited, as vice-presi-

dent and chief geoloeist.

Dr. Hume, who has been with the

federal govemment since 1920, has
been acting deputy minister of mines
for the past year and a half. He has
also taken a leading role in the de-

velopment of Canada's natural gas

reserves and in the establishment of

natural gas pipelines for services to

ali parts of Canada.

Inland Natural Cas

Dutton-Williams Bros. Ltd., has

been awarded a $9 million contract

for general construction on the new
distribution system of Inland Natural

Gas Co. The project inyolves some
360 miles of trunk lines from Savona
east through Kamloops to Oliver, and
east to Nelson. Fifty miles east of

Kamloops a spur will serve Salmon
Arm. The line will supply gas to some
25 communities. Pipe is ordered from
Canadian Western Pipe Mills at

Port Moody and Alberta Phoenix
Mills, at Edmonton, in 12, 10, 8, 6,

and 4-inch sizes at a cost of $6/2

million. The company will spend $22
million during the next 12 months

and a total of $28 million by 1960.

Inland has been confirmed as sup-

plier of gas to the City of Nelson

B.C. Ratepayers approved the sale

of its muniripally owned propane-

air gas system to Inland and the

granting of a franchise to Inland to

provide natural gas. Inland plans to

maintain the plant to provide service

until gas becomes available and to

act as a standby plant thereafter.

Two additional northern commun-
ities have also been added to the

list of those to be served by Inland;

Little Prairie, east of Dawson Creek,

and Hundred Mile House, will be

served by stub lines from the West-

coast Transmission pipeline. Apart

from subsidiaries, Little Prairie be-

comes Inlands most northerly B.C.

customer, though Dawson Creek

and Grand Prairie in Alberta are also

customers.

Inland has incurred commitments

worth almost $7 million during the

current year to date. Pine has been

ordered at a cost of $6/2 million. In

the near future the eomoanv will

commence laving some 360 miles of

pioeline and the entire system in-

volves 875 miles of pipe including

local mains and services. During

1956, Inland has become a certified

gas utilitv, and within a few months

the company will finance the major

operation of building its pipelines.

Cost of the entire project is esti-

mated at $25 million.

J. R. White, president of Imperial

Oil, warned recently of too much
optimism regarding possible petro-

chemical developments around Ed-
monton and the Peace River area.

Any major industry using Peace River
gas was more likely to be estabiished

near Vancouver, he predicted. Such
plants must be convenient to large

population centres with easily reach-

ed markets. High freight rates out
of Peace River and even Edmonton
were a handicap to building there.

Trans Canada Pipelines

Arrival of the first trainload of 34-

inch pipe at Cabri, Sask., on Sep-
tember 20, with almost continuous
shipments promised to follow, has
resulted in a return to all-out pipe-

laying operations on Trans Canadas
western leg to Winnipeg. Two more
spreads have started work. Up to

mid-September less than a fifth of

the 575-mile line had been laid,

due to interruption of pipe deliveries

since the steel strike and to a criticai

shortage of welders.

Final pioe shipments may not be
made until February, however, ac-

cording to suppliers; thus prospeets

are that the entire line may not be
comoleted before midsummer of

1957. Possibly onlv half of the west-

ern leg wfl be laid before winter

weather calls a halt to pipelaying.

Trans Canada has been harder hit

by the steel strike than any other

pioeline. Long term future for pipe

deliveries is difficult to forecast be-

cause of the increase in pipe orders

over recent months, it is difficult

now to arrange for pipe delivery for

a major project before 1959.

Majestic Contractors Ltd., had
been temporarily shut down on the

first spread from Burstall to Leinen,

due to lack of pipe, with 52 miles of

pioe in the ground. Canadian Bech-

tel Ltd., on spread 2 will soon have
enough pipe to complete its 110-

mile section. This contract includes

the only river crossing in Saskatche-

wan, over Swift Current creek.

Intercity Gas Ltd., a whollv owned
Manitoba enterprise incorporated in

1954 to distribute gas to towns and
villages in the province, has obtain-

ed exclusive franchises for Portage

la Prairie, Neepawa, Rivers, and
Hamiota. Further franchises are

being sought. Initial expenditures for

the network of mains to connect with

Trans Canada pipelines are set at

$1.1 million, plus a further $500.000
if new franchises are allowed. Mains
are nearing completion for the four

towns under franchise. Financing is

now being carried out.

THE ENGINEERING JOURNAL—NOVEMBER, 1956 1549



A build-up of gas sales in the

Montreal area had been planned to

commence as soon as a further

supply of Texas gas was available.

Import of this gas depends upon
F.P.C, action on an application which

is Consolidated with the application

for export of Canadian gas at Emer-
son.

The Quebec Natural Gas Corpora-

tion was incorporated in 1954 by in-

terests allied with Trans Canada to

distribute gas in the Montreal area

and to negotiate with Hvdro-Quebec
for purchase of the Montreal Coke
Company. Pipe for the line from To-

ronto to Montreal is on order, but

according to pipe deliverv schedules

the earliest date gas could be made
available to Montreal would be 1958-

59, even if no hitch o^curred in fin-

ancing. The import of Texas gas may
be authorized even later than that

by F.P.C.

Financing

A third advance, in the amount of

$4,183,000 was made on September
27 by the Crown Corporation to

Trans Canada Pipelines. This brought
the amount advanced to finance the

western section of the pipeline to

$15.083,000.

Financing plans for the entire proj-

ect, exclusive of the Northern On-
tário section to be built bv the Crown
Company, are now almost completed.
Financing is now imminent and should

be carried out within a few weeks.
The first mortgage bonds for at least

half the total issue will be placed
privately with investing institutions.

Debentures and common shares will

be offered exclusivelv in Canada. No
decision is vet made as to interest

rates on debt securities, nor on the

issue price for the common shares.

Export to U.S. Still Needed

Trans Canada officials and gas pro-

ducers generally regret the Hon.
C. D. Howes statement in a speech
at Toronto on September 18, that

"gas committed to Trans Canada has
been sold in Canada, and export to

the United States is no longer ne-

cessary." This, they feel, may influ-

ence the Federal Power Commission
against giving a permit to export

Canadian gas to the U.S. via Emer-
son, Man. They give two reasons why
Trans Canada must seek ali possible

export markets; first, the slow build-

up of markets versus the faster

growth of reserves, and secondly,

pipelines do not want anv limitations

set on their growth.

Gas Treaty Proposal

Gets Cool Reception

Proposals for a natural gas treaty

between Canada and the U.S. made
on October 1 before the Federal

Federal Power Commission met cool

reception in diplomatic circles of

both nations. In formulation of a

national energy policy, a firm and
definite line is already set on elec-

tricity;—that since it can never be
recovered it should never be export-

ed. A parallel was suggested which
would put natural gas in the same
category. That would, however, cut

across the Trans Canada pipeline pro-

gram under which gas would be ex-

changed.

It is Canada's policy to be móst
particular about export of natural

resources, considering each case as it

arises. This policy runs counter to

A million houses have been built

in Canada since the end of World
War II. Completion of the "millionth

house", in Scarborough, in September
called for some comment on the past

and the future of housing in Canada,

by Robert Winters, m.e.i.c, Minister

of Public Works.

Approximately lVz billion man-
hours of work have been done on

construction sites alone—one facet,

only, of the economic effect. The

Four iron ore companies are spend-

ing an estimated $1 million this year

in development and engineering

studies of the low-grade iron ore de-

posits around Ungava Bay. They
plan to market several billion tons

of beneficiated ores in European

countries.

Consolidated Fenimore Iron Mines

Ltd. has already spent some $2 mil-

lions in development and studies

over the past three years. Two Cyrus

Eaton companies, Atlantic Iron Ore

Co. and International Iron Ore Co.

have also been investigating the area

for three years.

A harbour would likely be estab-

lished on Ungava Bay, which is open

to navigation for only two or three

months of the year. Present plans

call for transhipment of ore by shuttle

blanket agreements on exchange of

natural gas.

FPC Hearings

Early in October during FPC hear-

ings, Examiner Francis Hall recom-
ended a disregard, for the time being
at least, of objections by competi-

tors and the coal industry to the

Tennessee Gas Transmission Com-
pany^ pipeline from Emerson, Mani-
toba to Portland, Tennessee, to be
built by Midwestern Gas Company.
To reject the plan now would not be
in keeping with the public interest

or past practices, he observed. But,

he warned, his recommendation for

further study must not be taken as

an indication of future approval. This

was considered by observers as a vic-

tory for the proposed pipeline, even

though a final ruling is up to the

full F.P.C.

construction labour force now num-
bers nearly 400,000 workers. Land
and building have involved the ex-

penditure of $9 billion.

Canadians are now building more
than enough dwellings to take care

of the annual increase in the number
of families, of population movement.

and to replace dwellings destroyed.

They are cutting into the backlog of

need. It is possible, therefore, to

move in the direction of replacing

substandard housing.

service in two months of open naviga-

tion to a port in Greenland on Rype
Island one mile from Gothaab. From
this port, where storage of 3 million

tons of ore would be set up, ships of

up to 45.000 tons could transport the

ore ali the year round to European

mills.

Hvdro-Quebec is looking over the

area for a possible hydro-power site.

Ottawas hvdrographic s u r v e y s

branch is studying Ungava Bay for

a harbour site. Transportation routes

to tidewater, metallurgical and mill

methods for concentrating the ores

are also under studv. Estimated cap-

ital cost of developing the Fenimore

property for production of a million

tons of concentrares yearlv, using

magnetic separation, is about $16

million.

Millionth House

More Iron Ore from Ungava
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Month to Month
News of the Institute and the Profession

COMMENT AND
CORRESPONDENCE

ELECTIONS

AND TRANSFERS

Technical Manpower Conference

It was bound to happen sometime.

Ali the talk about shortages and edu-

cation, could be resolved only by
some sort of get-together of people

who were interested.

Under the auspices of A. V. Roe
Canada Limited, the interested

people met at St. Andrews, N. B. on
September 9-10-11. Much credit

must go to the company for its cour-

age in tackling the problem about

which so many were talking and so

few doing anything. The company
handled the complete job including

the organizing and the financing, and
did it ali well. It must have been
particularly gratifying to have every-

thing go so well, including the ac-

ceptance of two previously prepar-

ed resolutions which point the way
for the future.

The resolutions proposed the es-

tablishment of an Industrial Founda-
tion on Education, and the appoint-

ment of a committee to explore the

Cover Picture
Pipe in the Alberta-Winnipeg

section of Trans-Canada Pipe

Lines' 2,250-mile natural gas

transmission line is 34 inches

in diameter, weighs more than

355 tons per mile.

Sideboom tractor, shown

raising a string of pipe for

cleaning and coating, is prob-

ably the busiest piece of equip-

ment on the job. Next step is

to lower the heavy pipe into the

six-foot deep trench.

feasibility of establishing a National

Advisory Committee on the Advance-
ment of Education.

To the conference were invited

many leaders in industry, education,

government, professional societies

and labour. The roll call showed
about a hundred there. It was a no-

table assemblage for a notable pur-

pose.

The two reports which were ap-

proved without a dissenting voice

read as follows:

First Recommendation

A proposal to establish an Industrial

Foundation on Education as a permanent
factfinding and executive organization,

to be financed entirely by industry and
to perform broad functions on behalf of

industry in the field of education, as

related specifically to needs and ack-

nowledged responsibilities of industry.

Basis For the Recommendation

This Conference would fail in its larg-

er purpose if its deliberations did not

culminate in some positive action.

Since the Conference is predominantly

industrial in representation it thsrefore

devolves upon industry to seek a course

of constructive action toward solution

of the truly appalling problems we face

in the supply of professional and skilled

manpower arul the educational problems
related thereto.

But industry can only do so much
widiout encroaching upon responsibility

and authority in other áreas of this many-
sided problem in which it can only plead,

advise and offer opinion and support.

What, therefore, can industry do?

We of the Advisory Committee to this

conference, believe that the immediate
contribution of industry in the step-by-

step solution should take the form of an
Industrial Foundation on Education.

This Foundation would be a fact-

finding and executive organization, per-

manent in nature. It would be the voice

of industry in the field of education, the

Among those attending the Technical Manpower Conference were, Ieft to right:

Dr. L. Austin Wright, E.I.C. general secretary, Dr. C. B. Purves, president, Chem-
ical Institute of Canada, V. A. McKillop, president of the Engineering Institute.
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vehicle by which individual components
of industry would state and expound
upon their aims, and support ali neces-

sary steps to greater efficiency in the

educational system as related to the

needs and future of the national econ-

omy.

Such an organization could have many
functions.

A rapid enumeration suggests these

examples:

1. Sponsorship and organization of in-

plant training programs.

2. Adminstration of industrial con-

tributions to educational advancement
whether for individuais by way of schol-

arships, institutions by way of grants and
fund-raising campaigns, or the cause of

education generally by contribution of

influence and promotional talent and/or
funds.

3. Continuing study on educational

problems specific to industry and com-
merce with periodic recommendations to-

ward solution of these problems.

4. Public information programs design-

ed toward motivation of career decisions,

attracting more people to teaching car-

eers, providing more technical training

facilities, more and better university fa-

cilities and buildings.

5. Assistance in career counselling.

6. Guidance in effective utilization of

Professional and technical skills.

7. Influencing the training of many
more women as scientists, engineers and
science and engineering teachers.

8. A continuing program to influence
scientists, engineers and technicians to

remain in the fields for which they were
trained.

9. Cooperation with the professional
societies on matters of status and recogni-
tion whether for practicing engineers
and scientists or those teaching.

Many more likely and necessary func-
tions could be added to the list — the
foregoing are but examples of necessary
objectives which we believe can only be
attained through an industry-wide organ-
ization.

Such an organization can be establish-

ed and put to work for relatively little

money.

Members of the Advisory Committee
can serve as a Board of Directors, while
initial staff requirements are as follows:
Executive Director, Research Analyst,
Secretary, Clerk Typist, and possibly
one Illustrator.

Annual operating expenses are esti-

mated at $50,000. Initial capital costs for
furniture and equipment would be in
the region of $3,000. These funds, for
the first year of operation, have already
been pledged.

Second Recommendation

A proposal to appoint a Committee
to Explore the Feasibility of establishing

a National Advisory Committee on the

Advancement of Education as a perman-
ent and national fact-finding and policy

making organization having a broad re-

sponsibility in the entire field of educa-
tion and to have representation from
government, industry, education, the pro-

fessional societies and organized labour.

Basis For the Recommendation

The Advisory Committee is convinced

that the problems we face in education

generally, and especially as related to

the urgent needs of today and for the

future in technological skills, can only be
solved in total by attack on a broad, na-

tional front. While the proposed Indus-

trial Foundation can accomplish much,
its function and likely achievements can
only constitute one piece of a much larg-

er fabric.

The Committee believes that it has

been clearly established by research and
through discussion at this Conference
that these problems constitute a national

emergency which so far has not been
comprehended on any national scale.

We are therefore recommending that

an investigation be undertaken on a na-

tional scale whereby the main segments

of our organized society may be brought

together in an attempt of broad dimen-
sions to find a vehicle by which the

educational problem may be kept under
close scrutiny continually and in central-

ized and closely coordinated manner.

The initial step, we propose, should be
the appointment by this Conference of

a Committee of Five, representing edu-
cation, industry, professional societies and
organized labour, under a Chairman,
and with necessary staff, to explore the

feasibility of establishing a permanent
national advisory body on education,

representing government at appropriate

leveis together with the other entities

mentioned above. This national advisory

body would be charged with the re-

sponsibility of studying trends and im-
proving leveis of efficiency across the
broad field of education in the interests

of national well-being in ali aspects.

We propose that this Committee should
be empowered by this Conference to
start its work immediately and to report
its findings within the next three months.
Funds will be required and the need is

estimated at some $50,000 for a thor-

ough-going study.

As a basis for consideration — and in

no sense a set goal — the ldnd of national

body we visualize might be called the

National Advisory Committee on the Ad-
vancement of Education.

This organization, by present concepts,

could emerge as shown in the illustration.

Here we would have a fully represent-

ative body which, through its various

committees, would be in constant and
timely communication with neople at the

many grass roots of tiie problem.

What would be some of the principal

functions of such an organization?

1. Development of plans for expansion

of educational facilities.

2. Assessing costs and formulating fi-

nancing plans for such expansions.

3. Constant review of curriculum

content.

4. Investigation of teacher problems

and formulation of plans to overcome
them.

5. Motivation of students toward ac-

ceptance of responsibilities and essential

roles in our complex industrial society.

6. Investigation and development of

teaching methods and training aids.

7. Public information programs on
education problems, financial needs and
public responsibilities in education.

8. Investigation i n t o scholarships,

grants, loan plans for students and other

National Advisory Committee

on the Advancement of Education

Organized
Labour
Committee

Professional
Societies
Committee

Industrial
Committee

Dominion Council
of Professional

Engineers

The Engineering
Institute of

Canada

The Chemical
Institute of

Canada

Canadlan
Marrufacturers
Association

Canadian
Chamber
of

Commerce

Industrial
Educational
Foundation

Government
Committee

Federal
Govt

Committee

Provincial
Govt

Committee

Municipal
Govt

Committee

Educational
Committee

Provincial
Committees

Alberta
British Columbia
Manitoba
New Brunswick
Newfoundland
Nova Scotta
Ontário
Prince Edward Ie
Quebec
Saslcatchewan
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financial aids to worthy but needy stu-

dents.

9. Investigation into programs and pro-

posals for further education leading to

Professional or technician status outside

established institutions and methods (for

example, cooperative educational institu-

tions for engineers, in-plant training pro-

grams )

.

These are but some of the functions

a fully-representative national organiza-

tion on education could undertake and

constitute but a glimpse of the highlights

of the many aspects of the entire problem

where action is required.

We believe they indicate quite clearly

the need now to investigate and work
toward early establishment of such a na-

tional organization.

The Foundation will be financ-

ed entirely by industry. Its chairman

will be Crawford Gordon, Jr., presi-

dent of A. V. Roe Canada Ltd., To-

ronto. Executive director will be S. H.
Deeks, Toronto, who prepared the

brief which served as the general

theme of the Conference. Cost of

maintaining the Foundation and the

exploratory committee for its first

year will be $100,000 pledged by
the industrialists.

The proposed National Advisory

Committee on the Advancement of

Education would be a permanent
and national fact-finding and policy-

making organization with a broad

responsibility in the entire field of

education. It would have representa-

tion from government, industry, edu-

cation, the professional societies and
organized labour.

Its chairman is James S. Duncan,
Toronto. Other executive members
will include Dr. G. Edward Hall,

president of the University of West-
ern Ontário, London; D. W. Am-
bridge, Toronto, president of Abitibi

Power & Paper Co. Ltd.

Speaking on behalf of the educa-

tors gathered at the Conference, Dr.

Hall endorsed the two "cornerstones"

laid, as being "satisfactory to the uni-

versities in principie."

The general conference chairman

was James S. Duncan. Leader and
special speakers were Dr. O. M. So-

landt, Hon. M.E.I.C., A. H. Framp-
ton,

J.
D, Barrington, P. R. Wood-

field, D. W. Ambridge and A. F. B.

Stannard.

The speaker for the closing dinner

was the Rt. Hon. C. D. How», Hon.

M.E.I.C. Mr. Howe agreed there was
a shortage of engineers and that

every effort should be made to over-

come it, but he did not think there

was any reason for hysteria. A short-

age of engineers was a clear indica-

tion that the country's economy was
sound. He said he would really be-

gin to worry when there was no
such shortage.

The Engineering Institute of Can-
ada was represented by its presi-

dent, V. A. McKillop. The Chemical
Institute of Canada had its president

Dr. C. B. Purves there, and the

Dominion Council was represented

by its president E.
J.

Durnin of Re-

gina who is also chairman of the

Saskatchewan Branch of the Insti-

tute.

The Conference was a success.

If the support offered in the future

in carrying out the proposals equals

that of the Conference, they too will

be successful. They are far reaching,

sound and well thought out. They
merit wide support from ali parts

of Canada and ali groups of people.

Hamilton Branch Expands

Recently the chairman of the Ha-
milton Branch has announced that a

technical division has been formed
within the branch membership.
An elaborate canvass was made

of the membership several months
ago which showed clearly that there

was a demand for more technical

papers. The strongest demands were
in the fields of electrical and mech-
anical engineering and accordingly

the branch has undertaken to start

out with a joint mechanical, electric-

al division.

It is proposed for the first season

there will be six sessions of the divi-

sion each held on a Monday evening.

The subject will be the same through-

out the series, namely nuclear en-

ergy. Arrangements have already

been made for speakers for the entire

series and it appears as if the at-

tendance would be very encourag-

ing.

Other branches also are studying

the advisability of creating technical

divisions. It is expected there will

be further developments along this

line in many branches within the

coming season.

Transatlantic Telephone Cable

Service on the transatlantic sub-

marine telephone cable was inaug-

urated with due ceremony on Septem-
ber 25. To observe the historie occa-

sion, groups gathered in London, New
York and Ottawa to witness the first

use of the new telephone system con-

necting London with North America.

Representing the Engineering In-

stitute at the International ceremo-

nies was B. G. Ballard, past vice-pres-

ident of the Institute. His report is

herewith.

On January 24, 1957, the cable

will be put to use in a very apt way
to connect London and New York

with Montreal for a joint meeting

arranged to discuss the technical fea-

tures of the system. Participating so-

cieties will be the Institution of Elec-

trical Engineers, the American In-

stitute of Electrical Engineers and the

Engineering Institute of Canada.

Report of Ottawa Ceremonies

As agreed, I represented the

E.I.C. at the official opening of the

first transatlantic telephone cable be-

tween Canada, the United Kingdom,

and the United States, on Tuesday,

September 25, 1956.

It was an impressive event at Ot-

tawa. Similar groups were assembled
in both London and New York, and
with the time differential between
England and this continent, the cer-

emony became a pre-dinner event
in England and a pre-luncheon event

in North America.

Each guest was provided with a

telephone which, not surprisingly,

handled one-way traffic only.

Promptly at 10.30 a.m. the cere-

mony began, with a short talk by
Mr. Bowie, the president of the Ca-
nadian Overseas Telecommunications
Company, describing the general

plan of the system and expressing

appreciation for the complex and co-

operative effort which the complet-

ed installation had entailed. Mr.
Bowie was followed by Mr. Thomas
Eadie, M.E.I.C, president of the Bell

Telephone Company of Canada, Mr.

Merchant, the United States ambas-

sador to Canada, Mr. Pritchard, the

acting high commissioner for the Unit-

ed Kingdom, and Mr. Marler, min-

ister of the Department of Transport.

At this point, guests were request-

ed to put the telephones to their

ears, and at exactly 11.00 a.m. C. R.

Craig, chairman of the board of the
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American Telephone and Telegraph
Company carne on the line, speak-

ing from New York. He sent his

greetings to Dr. Charles Hill, post-

master general of England, who re-

ciproeated cordially. It is difficult

to describe adequately one's impres-

sions of such an outstanding event.

To have the opportunity of listen-

ing to the first exchange of con-

versation over a transatlantic cable
is a privilege which cannot be held
lightly. Even in an age of scientific

miracles, I found the clarity of speech
and the absence of background noise

almost startling. Despite the rather

abnormally low sensitivity of my ears,

I did not, at any time, experience
difficulty in hearing distinctly every
word and every syllable.

Perhaps I should have devoted
more attention to the actual mes-
sages which were exchanged, but I

fear that I was more preoccupied
with the marvel of this achievement,
and I could not dismiss from my
mind contemplation of the delicate

electronic equipment and the rela-

tively innocent-looking cable buried

miles deep in the Atlantic, exposed
to thousands of pounds of pressure

per square inch and capricious sea

currents, performing so perfectly in

obedience to the brilliant minds who
had conceived them. I envied those

who had contributed to the success,

and I acquired a renewed pride

in the engineering profession.

There followed further conversa-

tions between Mr. Marler, Mr. Craig,

and Dr. Hill, and at 11.06 a.m.,

eastern daylight time, the system was
declared open for service.

At the conclusion of the ceremony,
free transatlantic service was made
available to guests, and I endeavour-
ed to send the greetings of E.I.C.

to Sir George Nelson and W. K. Bra-

sher, both of whom I expected to

be present at the London function,

and who were the only sénior offi-

cials of our sister institutions in Great
Britain whom I know personally.

Subsequently, a reception was
held, and then a most delectable

luncheon at which Mr. Eadie of the

Bell Telephone Company of Canada
spoke briefly and Mr. Marler was
presented with the telephone through

which he had made the first tele-

phone call by transatlantic cable from
Canada to the United Kingdom. It

was a rather magnificent instrument,

trimmed with gold.

It was a memorable event, and
I am very glad that it should have
been my privilege to represent the

E I.C. B. G. BALLARD

Civil Defence Fórum

Late in September, for the first

time in Canada, civil defence author-

ities met with engineers to discuss

mutual problems and make some
plans for future action. Through the

week of September 17, thirty-seven

key engineers from points in nine

provinces, assembled at the Canadian
Civil Defence College in Arnprior

to constitute a fórum on basic CD.
issues with which engineers are con-

cerned. They carne at the invitation

of the Federal Civil Defence coord-

inator Worthington, and represented

government, public utilities, profes-

sional societies and associations, city

engineers, consulting engineers, and
regional civil defence staffs. At the

time of the fórum the E.I.C. presi-

dent and general secretary were
engaged on their tour of the branches

in the Atlantic Provinces, but were
officiallv represented by two other

sénior Institute delegates, R. E.

Haves, councillor, Ottawa, and E. C.

Luke, assistant general secretary.

The program for the five days was
excellently organized, very interest-

ing, and the visitors must certainly

have had their eyes opened to the

complexities of civil defence and to

its vital importance to the nation and

to the safety of the Canadian people.

For the writer, at least, the fórum

cleared away the haze which had
shrouded "CD." in his mind, and
demonstrated the real, practical na-

ture of the plans and recommenda-
tions which these people are trying

earnestly to put into effect.

The first days were devoted to

giving the engineers the essential

background information on such top-

ics as nuclear warfare, disaster ef-

fects, radioactive fall-out, rescue or-

ganization, Communications, welfare,

and ali the associated subjects. This

was accomplished by means of lec-

tures and films in the school's ef-

ficient and well appointed training

wing building. At the appropriate

times, the engineering problems were

introduced. In general these are

questions concerned with the provi-

sion and maintenance of emergency

services in the reception or support

áreas and, later, the restoration of

normal life in the target zones.

A wide range of engineering res-

ponsibilities was oudined, including

such items as transportation, power
and water supply, heavv equipment

and construction materiais, sewerage,

debris removal, fire-fighting, stock-

piling, and the organization of engi-

neer services.

Best results were obtained from

the presence of such a broadly rep-

This group of engineers followed a Civil Defence course at Arnprior, Ont, recently.
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resentative group by active partici-

pation. The vistors were divided into

half a dozen syndicates, in staff col-

lege fashion, and were given the out-

lines of various practical problems —
based on imaginary but typical situa-

tions involving some phase of disas-

ter action resulting from atomic at-

tack. These were investigated by
each svndicate group separately, fol-

Iowed by general discussion in the

large theatre and comparison of

notes. Unresolved problems were

noted for future study. The results

were encouraging, and showed keen

interest by those attending. Both col-

lege staff and engineers profited from
the frank development of ideas.

A suggestion was made which was
strongly endorsed by the fórum in

general session. The Canadian Civil

Defence College should conduct
more meetings of the same kind and
endeavour to obtain the attendance

of engineers who are in executive

positions in management — presi-

dents, general managers, and other

top levei men whose interest and in-

fluence are essential to give the CD.
plan the impetus it needs.

A lot more sustained effort will

be required, and considerable ex-

pense, to get the Canadian civil de-

fence organization into prooer work-
ing shape. The results will be well

worth this monev and effort. To do
our collective part the Institute has

offered its facilities in the investiga-

tion of special engineering problems,
or its help in any other practical

way that Council mav decide. Manv
members will recall the leading part

that the Institute took in these mat-
ters in the last war. The support of

the present membership is request-

ed in future civil defence efforts

which we may be called upon to

undertake.

The Honourable Paul Martin, Min-
ister of National Health and Welfare,
when discussing civil defence in the

recent parliamentary debates, made
the following statement:

"I am now able to inform the Com-
mittee that the Government has

reached the following decision:

"That our civil defence policv should

now be based on the development
and testing of plans for the orderly

evacuation on short notice of the

main urban áreas in Canada should

the possibility of attack on such áreas

by nuclear weapons appear to be
imminent.

"Canadas military authorities have

now advised the Government that it

must be anticipated that in any major
war the North American Continent

will be attacked with high-yield nu-

clear weapons from the outset with
little, if any warning. Accordingly, our

civil defence policy must be so de-

signed as to ensure the survival and
safety of as many of our population

as possible in the event of a nuclear

attack on this country."

Knewstubb Lake
Nearly thirty years ago the chief

hydraulic engineer with the British

Columbia Department of Lands and
Forests, Water Rights Branch, ad-

vanced the theory that one of the

greatest potential hydro electric pow-
er sites of North America was on the

Nechako River.

This engineer was Frederick Wil-

liam Knewstubb, M.E.I.C.

This year, the lake created as a

reservoir for Kitimat power by the

Kenny Dam of the Nechako-Kema-
no-Kitimat development, was offici-

ally designated by the Canadian

Board of Geographical names as

Knewstubb Lake.

There is reason to attribute the

existence of this great power devel-

opment to the early survey and re-

search work carried out by Mr.

Knewstubb and his associates. The
later investigations for the Kitimat

project confirmed his early findings

made at a time when a project of

such magnitude was startling, trans-

mission of power for great distances

was uneconomical, and no immedi-

ate need for such power existed.

Engineers verifying his calculations,

were impressed by the accuracy of

the data gathered long before under

much more difficult conditions, and

the conclusions which indicated a

vision of today's great developments.

In 1928, when Mr. Knewstubb was

54 years old and had worked with

the Water Rights Branch since 1911,

the government started to catalogue

its water resources on a systematic

basis. This policy was administered

by the late J. C. MacDonald and

was carried out by Mr. Knewstubb

as chief hydraulic engineer.

In a paper given to the British

Columbia Natural Resources Confer-

ence in February 1954, W. H. Sparks

of the Aluminum Company of Can-

ada, Ltd., Kitimat, said, "There is

on file a memorandum from Knew-

stubb to the comptroller dated 1928

in which he outlined the possible

combinations of diverting the lakes

and rivers of the upper Nechako

watershed through the coast range

to develop large blocks of power.

One of the schemes he mentioned

is in substance the one carried out

by the Aluminum Company so there

is little room to doubt that he had
thought out and planned his projects

well in advance, for it was not until

several years later that the surveys

had made sufficient progress to pro-

vide the data for more than an edu-
cated guess."

In 1929 a start was made on the

investigation which resulted in the

Aluminum Company of Canada's Ne-
chako-Kitimat development. "This in-

vestigation", said Mr. Sparks, "was
another case where his vision and
imagination supplemented by the

careful collection of basic data proved
to be correct, for when this report

was reviewed just prior to the re-

ceipt of the application of the Alu-

minum Companv his almost uncanny
estimates needed no changing."

There has been comment on the

wisdom of obtaining and providing

information of this kind. The B.C.

government's research in the prewar
years has had demonstrable effects

other than the Kitimat project. For

example, the Campbell River survey

laid the groundwork for what later

became the John Hart development;

the Skeena River was surveved with

a view to developing the Kitsilas Can-

yon. Studies of the storage possibil-

ities of the Babine and Stuart Lakes

recognized their importance to any

development of the Fraser River.

Early investigations of the Quesnel

and Murtle Rivers have been under

active discussion again in recent

years.

Frederick Knewstubb was origin-

ally from England, but was a grad-

uate of McGill University in civil en-

gineering. He served in World War
I and for the rest of his life suf-

fered a loss of hearing and a partial

paralvsis. He orieinally had ioined

the Water Rights Branch in 1911 as

a draughtsman. He became a mem-
ber of the Engineering Institute of

Canada in 1915.

In the years until his death in

1937 he travelled the province ex-

tensively for the Branch. Knewstubb
Lake, as it will appear on gnaps in

the future will honour a great en-

gineer and express the indebtedness

of the Province and ali of Canada.
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President McKillop Visits

Maritime Branches

The Moncton Branch greeted Mr. and Mrs.

McKillip. Above, left to right: L. Mclsaac, R.

M. Wickwire, Mr. McKillop, G. E. Franklin,

V. C. Blackett and Mrs. McKillop.

The ladies, God bless them. Mrs. A. W. Purdy,

Mrs. M. F. K. Leighton, Mrs. Blackett, Mrs. T.

H. Dickson, Mrs. Franklin, Mrs. Wickwire, and

Mrs. Mclsaac.

Mr. and Mrs. McKillop visited Memorial College, St. John's,

Nfld. At right they are shown with S. J. Carew, dean of en-

gineering, and Dr. Raymond Gushue, president of Memorial

(right).

Corner Brook dinner meeting (above). Gordon Tibbo, Mrs.

Bugden, A. Martin, Mrs. McKillop, L. Austin Wright, Branch

Chairman F. H. Clark, the president, Mrs. Clark, Mayor A.

Bugden, Mrs. Martin.

Amherst. Secretary W. G. Miller, Mrs. Alexander, Pro-Mayor

E. J. Moore, Mrs. Wilson, President McKillop, Chairman R. L.

Alexander, Mrs. McKillop, Vice-Chairman John Wilson and

Mrs. Moore.

At the Amherst meeting: (below) Mr. and Mrs. J. F. C. Wight-

man, Mr. and Mrs. L. E. Burrill, Mr. and Mrs. C. L. Archibald.

and Dr. F. Binns.
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At Government House, Charlottetown : (above left) W. R. Brennan, C. W. Currie,

Lt. Gov. T. W. L. Prowse, the president, and N. F. Stewart.

Branch meeting, left to right, above, E. K. Macnutt, N. F. Stewart, Mrs. McKillop,

Chairman G. J. Hayes, Mrs. Stewart, President McKillop and Mrs. Hayes.

The president and the Mayor of

Charlottetown, Jack Stewart.

Halifax. Here the president called on H. W. L. Doane,
Sénior (above). He and Mrs. McKillop dined with
Ghairman G. A. Cunningham and Mrs. Cunningham, and
Vice-Presideat H. W. L. Doane at branch meeting ( above
right).

Harvey Doane was host for a yacht tour of Halifax har-

bour. With Mr. McKillop in this group are Past Presi-

dent Ira P. Macnab, Mrs. R. D. T. Wickwire, and G. A.

Cunningham.

Nova Scotia Technical College President Alan Cameron
received the president at the university. Left to right,

Harvey Doane, Mr. McKillop, R. D. T. Wickwire,
President Cameron, and G. A. Cunningham.
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TMRTY-FIVE YEARS A«©
Comment in the Journal of November, 1921.

What must have been a very earlv,

if not the first, attempt to make
silica brick, in Canada, is reported
in the Journal for November, 1921, in

a paper bv A. W. McMaster, A.M.-
E.I.C.

Wartime restrictions had made it

diffieult for the steel company to

import silica brick from the United

States, the usual source of supply, so

it experimented with quartzite from
three Nova Scotia áreas as a raw
material. Ali made good brick, one
a superior quality which was better

than the imported article.

R. J. Blair, the Forest Products

Laboratories' pathologist, wrote on
decay in wood in this Journal. He
emphasized that wood decay was
due to one cause only, fungus infesta-

tion, thus exploding many popular
beliefs and ended his paper with
an exhortation: "It is time that the

vvood-using public realized that . . .

trouble (from decav) may be avoid-

ed. Long and saisfactory service

may be obtained by using wood if it

is handled with a knowledge of its

inherent properties and of the agenc-
ies which bring about its deteriora-

tion."

A plea for the immediate the com-
pulsory adoption of the metric sys-

tem of weights and measures was
made before the Border Cities Branch
bv David A. Molitor, M.E.I.C., and
is reported in this Journal. Although
Mr. Molitor was one of the best-

known and influential engineers of

the United States, and although his

arguments in favour of the metric sys-

tem are as valid todav as thev were
lhen, we are still about where we
were.

Í.J.C. Decision Reported

This Journal included the Interna-

tional Joint Commission's decision as

to the division of the waters of the

Milk and St. Mary rivers between
Canada and the United States, hand-
ed down in October, 1921. Western
Canada had been waiting impatient-

ly for this, for it had several irriga-

tion schemes with which it wanted
to proceed, which were to take water
from these rivers.

Sir John Kennedy, K. B., Hon.
M.E.I.C., the grand old man among
Canada's engineers, died on October

25, 1921, at the age of eightv-three.

The author of his obituary in this

November Journal is unknown to

the writer, but whoever he was,

he succeeded well in expressing the

feelings of Sir John's engineering con-

temporaries:

"The passing of Sir John Kennedy
. . . marks the removal from the en-

gineering profession of one who oc-

cupied a warm place in the affections

of his fellow engineers and who stood

at the pinnacle of his profession in

this country. Ripe in years, rich in

experience and endowed with those

. . . sterling qualities which made
him a credit to the profession, his

judgment respected and his presence

welcomed, his death removes one of

those . . . who organized the Cana-
dian Societv of Civil Engineers, and
is a monument to the service which
engineers may render humanitv."

The evergreen question of the en-

gineer and his status was never out

of print for long. Here we read of a

speaker at the Victoria Branch who

"gave it as his opinion that to a very

large extent . . . (engineers) were

themselves responsible for the low

standing of the profession in the sight

of the public." A variety of views

was expressed by speakers at the

Toronto Branch — that the engi-

neer was rather too much of a

monk; that he needed to be more

publicity conscious; that he was the

victim of "excessive modesty"; that

he paid too little attention to eco-

nomic problems; and that he was
probably the world's worst speaker

in public. At any rate, we were will-

ing to criticize ourselves.

A Branch in Lethbridge

A group of members in Lethbridge

decided to work for the establish-

ment of a branch there and appoint-

ed a committee under the chairman-

ship of S. G. Porter, M.E.I.C., to

take the necessarv steps. They ex-

pected to start off with a member-
ship of about sixty; in fact, that manv
had already attended a preliminary

meeting to listen to a talk on "Re-

cent Development in Concrete", ex-

pounding the next water - cement
ratio theory. r.del.f.

Watch For E.I.C. Film Catalogue

In order to fill a need long felt by
branch program committees, for a

reliable source of information on

films of engineering interest, the

Engineering Institute has compiled a

film catalogue which will be readv

for distribution by the time this is

r^ad. The catalogue lists not only the

films available in the Engineering In-

stitute film library but also films from

more than 80 other sources. It con-

tains 40 pages of titles, classified ac-

cording to the various branches of

engineering. Including cross - refer-

ences, it provides over 1,000 refer-

ences.

Choosing a film by its title can be
very disappointing, like choosing a

breakfast food bv the colour of its

wrapper. For this reason çreat care

was exercised in providing brief and

accurate descriptions. The catalogue

contains 122 pages of film descrip-

tions, each of which indicates the

theme of the film, the method of

treatment and, wherever possible, the

tvpe of audience for which the film

is best suited. The program commit-

tee will then be able to make an in-

telligent selection and not be embar-

rassed to find, after the showing, that

thev have been trying to teach the

rudiments of arithmetic to experi-

enced engineers.

Other sections of interest indicated

by the table of contents are: how to

use the film catalogue, procedures on

the loan of films and, good projec-

tionist practice. First examination of

the catalogue will show that its use-

fulness will last for many years.

A copy of the catalogue will be

mailed to the secretary of every

branch immediatelv.

E.I.C. tieclip, described in last month's Journal. Picture is twice the size of tieclip.
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NEWS OF THE

Associations and Corporation
Information received through co-operation of the provincial organizations.

ONTÁRIO

Seeks Solution Postgraduate

Training Problems

The 15,000-member Association of

Professional Engineers of Ontário today
called upon governments at ali leveis to

give immediate support to Canadian in-

dustry in financing the expansion of uni-

versity facilities to provide adequate
post-graduate training.

The Association's stand resulted from
a statement made yesterday by Dr. G. N.
Patterson, director of the University of

Toronto's Institute of Aerophysics, to the
effect that the institute was unable to

accept even half of this year's applicants

for advanced studies due to lack of

facilities.

The reputation of the Institute has be-
come such that applications from young
scientists in many parts of the world have
been received for postgraduate work.

In the Association statement issued
today, Merritt W. Hotchkin, Kirkland
Lake, Association president, said: "How
is Canada to maintain and expand her
leadership in the aeronautical field if we
are not prepared to provide financial

means for adequate postgraduate train-

ing?"

"The federal government is spending
millions of dollars annually in aircraft

development, yet because educational
facilities are starved, we find aerophysics
director, Dr. Patterson having to make
the shameful admission that because of
the lack of $500,000, less than half the
applicants in this important branch can
be accepted."

Need for Immediate Action

"The present grave situation as indi-
cated by Dr. Patterson emphasizes the
need for immediate action by the feder-
al government in helping Canadian in-

dustry to implement the recommenda-
tíons made at the recent National Man-
power Engineering Conference at St. An-
drews, N.B.," Mr. Hotchkin added.

The Association official also referred
to a statement made Sept. 24 by Dean
R. R. McLaughlin of the University of
Toronto's faculty of applied science in
which the dean described present facil-

ities for engineering applicants as "eom-

pletely inadequate". He added the situ-

ation was threatening to create a prob-

lem with respect to proper training of

postgraduate students.

Engineers in the News

George O. Grant has been appointed

to the position of deputy roads commis-
sioner for metropolitan Toronto. In this

post he will succeed B. W. Bemrose, who
will become chief project engineer. The
Metro Roads Commissioner is Leslie B.

Allan.

Mr. Grant graduated from Queen's

University in 1942 in civil engineering

and from that date until 1946 served

with R.C.E.M.E. Following his discharge

he joined the Ontário Department of

Highways and was for five years division

engineer in Ottawa. In 1954 he was ap-

pointed assistant to the deputy minister

of Highways in Toronto. In 1955 Mr.
Grant was awarded a scholarship by the

Canadian Good Roads Association and
obtained his master's degree from the

University of Califórnia.

Fred H. Chandler, of the Hydro-
Electric Power Commission of Ontário,

has been appointed director of engineer-

ing. Mr. Chandler succeeds J. R. Monta-
gue, who has retired to the position of

consultant.

Mr. Chandler graduated in engineer-

ing from the University of Toronto in

1915 and joined the Power Commission
in 1918 as an assistant engineer. Until

1943 he took an active part in engineer-
ing related to Commission power sta-

tions. For the past ten years stations

engineer, he was in 1953 named assist-

ant director of engineering.

Arthur Kendall, of the Utah Construc-
tion Company of San Francisco, has re-

turned to Korea and is located in Seoul,

Korea, where he is associated with the
construction of a chemical treatment
plant for the purification of tungsten
concentrates. The contract is with the
Korea Tungsten Mining Company which
has one of the largest known deposits of
scheelite ore in the Free World. Mr.
Kendall's postal address is c/o Utah
Construction Company, APO 102, San
Francisco, Cal.

Dr. J. W. Rutter, has moved to Schen-
ectady, N.Y., where he is a research

associate with the General Electric Re-

search Laboratory.

Dr. Rutter obtained his B.A.Sc, in

metallurgical engineering at the Univer-

sity of Toronto in 1948, where he also

obtained master's and doctor's degree.

Prior to his move to the United States

he was engaged in post-doctorate re-

search in physical metallurgy in the

department of metallurgical engineering

at the University of Toronto.

James W. Britnell, has been appointed

County engineer for the county of Huron,

with headquarters at Goderich, Ontário.

Mr. Britnell graduated in civil engineer-

ing from the University of Toronto in

1952 and was formerly with Imperial

Oil Ltd., in London, Ontário as asphalt

sales engineer.

Dr. W. L. Fairbairn, of Gypsum, Lime

& Alabastine, Canada, Ltd., has moved

to the Toronto office of the company,

where he is chief engineer. Previous to

the move Mr. Fairbairn was plant man-

ager at the company's plant on Lakefield

Ave., Montreal.

Stanley C. Roberts has moved from St.

Catharines, Ont, to Toronto. A member
of the engineering staff of H. G. Acres

and Company Limited, in his latter posi-

tion, he now serves Eastern Power De-

vices Limited, of 29 Wabash Avenue,

Toronto.

Miehael A. Harrison, has left Toronto

for London, Eng., with his wife, to take

up studies at the London School of Ec-

onomics under the Athlone Fellowship.

During his stay in England Mr. and Mrs.

Harrison will reside at 13 Norfolk Place,

Welling, Kent.

Mr. Harrison, who graduated in elec-

trical engineering from the University

of Toronto in 1952, has held the post,

with the Canadian Broadcasting Corpora-

tion, of administrative assistant to the

Ontário director of CBC.

Dr. A. E. Berry, of the Ontário Depart-
ment of Health, is chairman of the newly
formed Advisory Health Group of the

National Building Code of Canada. He
was recently appointed general manager
of the Ontário Water Resources Com-
mission.

The Advisory Group will include sani-

tary engineers from ali provinces in Can-
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ada, together with medicai officers of

health, engineers, architects, building in-

spectors, as well as a representative of

the Central Mortgage & Housing Cor-

poration. These specialists have been call-

ed together to guide the future develop-

ment of the National Building Code of

Canada as it pertains to matters of public

health. It is expected that this group, the

only one of its kind in Canada, vvill be-

come a recognized national authority.

Tullis N. Cárter, of Toronto, who is

vice-president and general manager of

the Cárter Construction Co. Ltd., and a

member of the council of the Ontário

Association of Professional Engineers, is

a national vice-president of the Canadian
Construction Association for 1956. Nor-

man A. Eager, president and general

manager of Burlington Steel Co. Ltd.,

Hamilton, and a past member of council,

is honorary secretary of C.C.A. for this

year.

C. G. E. Downing, head of the depart-

ment of agricultural engineering, at the

Ontário Agricultural College, Guelph,

Ontário, has been appointed chairman of

the Education and Research Division of

the American Society of Agricultural En-
gineers. He also serves the council of

the American Society for Engineering
Education, representing A.S.A.E.

Dr. P. J. Sandiford, of Toronto, was
elected vice-president of the Canadian

Association of Physicists for 1956-57 at

its annual meeting in Montreal.

E. N. Baker, is emnloyed as a sales engi-

neer with the Linde Air Products Com-
pany, division of Union Carbide Canada
Ltd. Mr. Baker graduated in engineering

and business from the University of To-
ronto in 1954 and has since attained the

degree, Master of Business Administra-

tion from the University of Western On-
tário.

L. J. Lacey, of Toronto, has been ap-

pointed associate director of electronics

with the management advisory services

division of Price - Waterhouse & Com-
pany, Toronto. He was formerly mathe-
matician-in-charge of Ontario's Hydro's
computing centre and more recently

chairman of Hydro's data process-

ing team.

L. A. Coles, of Ontário Hydro has ceased

to act as technical and trade training of-

ficer, personnel branch, Toronto, and

has become operating superintendent of

Hydro's east central region, Belleville,

Ont.

Faculty Changes at the

University of Toronto

A number of staff changes in the engi-

neering faculty of the University of To-

ronto, announced by president Sidney
Smith include promotions to the rank of

professor, conferred on J. E. Reid, of the

department of electrical engineering, to

associate professor Dr. I. I. Class, aero-

physics, and Dr. A. I. Johnson, chemic-

al engineering. Promotion to the rank of

assistant professor goes to Dr. G. K.
Korbacher, also of the aerophysics de-

partment.

Dr. G. B. Craig, who has been with the

Physical Metallurgical Research Labora-
tories in Ottawa joins the department
of Metallurgical Engineering as assistant

professor.

MANITOBA

Publish News-Letter

The Manitoba Association of Profes-

sional Engineers began publication of a

bi-monthly news - letter, approDiiately

called, the Manitoba Professional Engi-
neer. Named editor was Gordon T.

Christie, managing editor, W. H. Dick-
ens, and E. M. Scott and D. E. Haig,

associate editors. Appointments as re-

porters go to A. R. Towler, of Pine Falis,

M. N. Collison, Flin Flon, and R. Dia-
mond, of the faculty of engineering,

University of Manitoba.

Membership Mounts

Opening its own office in February
1956, the Manitoba Association has re-

corded greater activity and interest in

Association matters. Since the beginning
of 1956, membership has increased forty

percent. More applicat ;ons for member-
ship have been received this year than in

the last three years.lt is anticipated that

membership may reach the 1,000 mark
by the end of the year.

September Meeting

In order to profit by a prolonged and
uninterrupted meeting, the Council of

the Manitoba Association spent forty-

eight hours at a camp at Waugh, in the

Lake of the Woods area, on Indian Bay,
Man., for their September meeting. It

is the first time in the history of the As-
sociation that Council has met outside the
City of Winnipeg.

Golf Tournament

The Manitoba Association held its an-

nual golf tournament for the Sullivan cup
at Elmhurst Golf and Country Club on
September 11, 1956. Winner of the cup
was George Flavell, other winners in-

cluded Joe Sill, Joe Brako, and Gerry

Foley.

Win Four Major Team Matches

Well represented at the annual Do-
minion of Canada Rifle Association serv-

ice rifle matches held at Connaught
Ranges, Ottawa, in August, were Mani-

toba^ engineers. Four major team
matches were won by the Manitoba
team — the Provincial match, London
Merchant's match, Barlow match and
Coates Match, and in addition placed

three men on the Canadian Bisley team,

which will travei to England next year

to shoot in the annual matches at Bisley.

Manitoba engineers who participated in

the matches were W. L. Bunting, J. W.
Battershill, and A. R. Towler.

Reunion—Class of '46

Graduates of the 1946 engineer-

ing class at the University of Manitoba
held a very successful reunion in Winni-
peg this summer. Dinners, dances and
stags were enjoyed by engineers from
Fonthill, Ont., Port Arthur, Toronto, Pet-

erborough, Kenora, Yorkton, Sask., Los
Angeles, Minneapolis, Erie, Pa., and
Oklahoma City. Thoroughly enjoyed by
ali who attended, the class plans to re-

unite again in 1966.

Engineers in the News

Larry A. Kay is spending a period of

twelve months in New Delhi, índia, with

Indian and American personnel, on pub-
lic health projects sponsored by the Col-

ombo Plan. He will return to Winnipeg
at the end of his stay.

G. McDermid has been appointed assist-

ant general manager of the Greater Win-
nipeg Transit Commission. A graduate of

the University of Manitoba in electrical

engineering, he entered the service of the

Winnipeg Electric Company in 1928,

employed in maintenance and construc-

tion work.

Cornélius Rempel, who has been with

the Manitoba Paper Company at Pine

Falis for several years, was recently trans-

ferred to the head office of the Abitibi

Power and Paper Company in Toronto.

For the past year and a half Mr. Rempel
has been design engineer for the speed-

up and modernization program at Pine

Falis, which in its present phase, is near-

ing completion. He will find a similar

position in Toronto for the enlarging of

the Abitibi "Mission" mill at Fort Wil-

liam, Ont., which will include a new
paper machine, additional grinder capa-

city and much auxilliary equipment.

T. J. Halme has been appointed manag-
er, system sales and application engineer-

ing for Canadian General Electric Com-
pany Limited, with headquarters in Pet-

erborough, Ont.

Hugh A. MacKay, former plant engi-

neer, Manitoba Rolling Mill Company
Limited, has been promoted to the post

of superintendent.

BRITISH COLUMBIA

Municipal Engineers' Convention

The fourteenth annual convention of

the Municipal Engineers' Division of the

Association of Professional Engineers of

B.C. concluded its three-day session on

Oct. 22, at Penticton, with a record-

breaking attendance of 300 delegates

and wives from 42 cities and municipali-

ties throughout the province.

Saanich was chosen for next years
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meetíng, with municipal engineer H. P.

Dawson as chairman of the convention

committee. Other members of the 1956-

57 executive are R. M. Martin, Vancouv-

er; J. C. Garnett, Victoria; J. Graeme,

Esquimalt, and D. P. I. Hawkins, West

Vancouver. Continuing members are

E. R. Gayfer, past chairman, of Pentic-

ton, A. S. G. Musgrave of Oak Bay, hon-

orary secretary, and J. A. Merchant, of

Vancouver, secretary-treasurer.

A hvely discussion took place during

the open fórum on Friday afternoon con-

cerning responsibility of the provincial

and municipal governments for flood

damage. The convention endorsed a res-

olution recommending the immediate

formation of a committee of provincial

and municipal representatives to studv

the problem and recommend immediate

steps for its solution.

Panei Discussion Opens

Business Sessions

Opening business sessions Thursday

morning was a panei discussion on "Frost

Damage", led by G. P. Harford of Prince

George; E. B. Wilkins of the Department

of Highways, Victoria; and D. McMullen
of the Meteorological Services branch,

Department of Transport, Vancouver.

Successful experiments made in Prince

George to combat the sustained freeezing

condition last year for the city water

system, by connecting electric currents

to the house mains were discussed as

well as various matters pertaining to the

frost-warning service to fruit growers.

The second half of Thursday morning's

session was devoted to a joint paper on

"Services of the Water Rights Branch",

delivered by W. A. Ker, deputy con-

troller, and co-authored by T. A. J.

Leach, chief engineer of the branch.

Dean R. M. Hardy on

"Foundations and Soil Mechanics"

Dean R. M. Hardy, Dean of engineer-

ing, University of Alberta, stimulated an

animated question period with his paper

on "Foundations and Soil Mechanics".

He dwelt in considerable detail on a

variety of specific problems common
throughout the country, such as back-

filling in trenches and around buildings,

and the question of building on fills.

He stated that if a higher standard of

backfilling is to be achieved it must be
accomplished by compaction. Contrary

to widely held opinions about the hazards

of construction on fill soil, Dean Hardy
maintained that under controlled condi-

tions of compaction, it is possible to

maintain a stable material superior in

hearing capacity and uniformity to the

natural soil at the sight. With reference

to road construction, he stated that mil-

lions of dollars have been wasted in

Canada within the past ten years by
building flexible pavements of insuffici-

ent strength for the traffic they have
had to carry. He expressed conviction

that under-building could be as extrava-

gent as over-building, and strongly urg-

ed the construction of asphalt surfaces

with a safety factor adequate for ali

foreseeable contingencies.

In later discussion on frost damage to

highways he expressed the opinion that

the Vancouver area was probably the

most difficult in ali Canada because of

the frequent variations above and below
freezing temperatures, and the fact that

freezing, when it takes place, is com-
paratively shallow. A seeming paradox

was confirmed by several engineers pres-

ent, in that underground pipes can be

frozen during a thaw because of a

thermo-dynamic phenomenon resulting

in the sinking of the freezing zone dur-

ing rising surface temperatures.

Traffic Problems Discussed

Final discussion on tha first day cen-

tred around a paper on "Traffic Control

of Intersections", delivered by F. R. Hole,

assistant director of traffic for Vancouv-
er. A great deal of practical detail on
methods for determining the precise na-

ture of controls required under different

(Continued on page 1642)

Above, this candid convention shot shows, left to right, R. H. Hardy, dean of

engineering, University of Alberta; E. R. Gayfer, superintendent of works, Pen-
ticton; R. P. Walrod, B.C. Tree Fruits, Kelowna; Mayor Oscar Matson and Alder-
man E. A. Titchmarsh, of Penticton.

Some of the members of the newly elected 1956-57 executive of the Municipal Engi-
neers' Division shown below are, left to right, E. R. Gayfer, Penticton; A. S. G.
Musgrave, Oak Bay; H. D. Dawson, Saanich; R. M. Martin, Vancouver, and J. A.

Merchant, Vancouver.
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OBITUARIES
The sympathy of the Institute is extended to the relatives

of those whose passing is recorded here.

Dr. A. L. Clark, Hon. m.e.i.c, former

dean of science at Queens University

died at Kingston, Ont., on September 19,

1956.

Doctor Clark was bom at Worcester,

Mass., on February 19, 1873. He recsiv-

ed a B.Sc. degree from the Worcester

Polytechnic Institute in 1894, and in

1905 was awarded the degree, Ph.D.,

at Clark University.

His initial experience gained as fore-

man in chirge of the plant and mains
for the New Rochelle Gas and Fuel

Company at New Rochelle, New York,

he latsr served as professor of physics

at Bates College, Maine. Named to the

staff of Queen's University as professor of

physics in 1906, he was appointed dían
of the faculty of applied science at that

university in 1920.

Besides carrying on his administrative

functions, he made intensive studies in

physics and particularly in thermo-dyn-
amies. In 1919 he spent some time in

Holland working on thermondynamics
problems, at the University of Leyden.

Chairman of the Service Control
Board for Qneen's Engineering Society,

he was in 1947 awarded the Montreal
Medal for outstanding contributions to
Queen's University. Clark Hall, housing
technical supplies and the science stud-
ents' club rooms, was named after him.
A Fellow of the Royai Society of Can-

ada he was also a member of the Na-
tional Research Council, a chairman of
the University Research Committee, and
a member of the Board of Governors of
the Ontário Research Foundation.

Retiring in 1943, Dr. Clark continued
to serve the university as a consultant
on the administrative problems of the
faculty.

Dr. Clark joined the Institute in 1920
as an Affiliate Member, and became an
Honorary Member in 1922.

Louis D. W. Magie, m.e.i.c, retired
works engineer with the Peterborough
plant of Canadian General Electric Com-
pany Limited, died in Peterborough, Ont.
on June 7, 1956.

Bom at East Orange, New Jersey, on
April 8, 1872, he was educated in the
United States, but moved to Canada in
1894, after initial engineering experience
gained with two American firms. One of
these was the Stanley Electric Manufac-
turing Company, at Pittsfield, Mass.,
from 'which concern he was transferred
to the Canadian General Electric Com-
pany in Montreal. Works engineer in
that city for six years, he first went to
Peterborough in 1900 as chief engineer
of the plant and held this position dur-
ing the next thirty-eight years of de-
velopment of electrical engineering in

Peterborough and in Canada generally.

Very largely responsible for the de-

velopment of the Canadian company,

Mr. Magie had, at the time of his retire-

ment in 1938, built up Canadian General

Electric engineering to the point where

it was stoutly able to stand on its own
feet. He was also vitally concerned with

organizing the student committee of

which he was chairman for years. That
committee selected and supervised the

training of the imiversity graduates who
were looking for the opportunity of post-

graduate experience.

He ioined the Institute as a Member
in 19?0 and attained Life Membership
in 1950.

Langdon Pearse, m.e.i.c, sanitary en-

gineer for the Sanitary District of Chi-

cago for forty-seven vears, died at his

home in Winnetka, Illinois, on July 20,

1956.

A native of Boston, Mass., Mr. Pearse

graduated from Roxbury Latin School

in 1895 and obtained a B.A. degree from
Harvard College in 1899. Later, enroll-

ing at the Massachussetts Inst ;tute of

Technology he studied for a B Sc. de-

frr°e, attained in 1901, followed by an

MSc. degree the following year.

Various civil engineering connections

leading to employment on the water and
sewage systems of Columbus, Ohio and

Oakland, Cal., occupied the first five

years of his professional career.

His long association with the Sanitary

District of Chicago began in 1909 when
he became assistant engineer assigned

to the development of a svstem for dis-

poal of sewage by artificial treTtment.

Mr. Peare organized and carried through

the Drogram of research which led to

development of principies of sanitary

engineering. This bp"ime the basis on
which the present Chicago and subur-

ban svstem is served.

A member of the Institution of Civil

En^ineers. the American Institute of Con-
sulting EnHneers, he was also a Life

Member of the American Societv of Civil

Engineers; an honorary Fellow of the In-

stitute of Sanitary Engineers, London;

an honorary member of the Central

States Sewage Works Association; a fel-

low of the American Public Health As-

sociation and the American Academy of

Arts and Sciences.

Mr. Pearce was the author of many
technical reports and publications.

He was recognized as an expert wit-

ness in court cases and served as consult-

ant in matters pertaining to public health

and sanitary engineering.

He joined the Institute in 1926 as

a Member and attained Life Member-
ship in January, 1956.

John Élmer Mikkelson, m.e.i.c, sénior

engineer with the Bechtel Corporation,

San Francisco, died February 8, 1956.

Bom at Salmon Arm, B.C., on October

15, 1918, he attended the University of

British Columbia, graduating with the

degree, B.A.Sc, in chemical engineering

in 1942.

Mr. Mikkelson worked for the Cana-

dian govemment, on the Inspection

Board of the United Kingdom and Can-
ada, before joining the Pearl River Paper

and Pulp Mills of Canada. Later he
went to the Bahrien Islands in the Near
East on an assignment for the Caltex

Company. He remained there for four

years.

Returning to the United States, he
went to work for Arthur G. McKee, Inc.,

at Union, New Jersey, in 1948. In 1950
Mr. Mikkelson joined Stone and Webster
in Boston and later transferred to their

Froomfield, Canada, project. He also

worked for Hall Inc., of Toronto, as

resident engineer for their Sarnia Refin-

ery. In 1952 he joined the firm with

which he was associated when taken ill,

late in 1955.

Mrs. Mikkelson, also an engineer, has

retumed to her profession and practices

in San Francisco.

Mr. Mikkelson joined the Institute in

1955.

Frank Taylor, m.e.i.c, retired member
of the engineering department of the

Canadian Pacific Railway, Montreal, died

at Westmount, Que., August 27, 1956.

Eighty-three years old, Mr. Taylor was
bom in Birmingham, Eng., on October

20, 1872. Elucated there, he carne to

Canada in 1889, joined the C.P.R. and
began his career as a rodman with the

railway's eastern division.

By 1905 he was an assistant engineer

in the chief engineer's office, Montreal.

Three years later he went to North
Bay as a division engineer. In 1916 the

railway company named him right of

way and tax agent, a post he continued

to fill until, 1938, the date of his retire-

ment. He had served the company forty-

nine years.

A Life Member of the Institute since

1938, Mr. Taylor was first known to the

Institute in 1898, became an Associate

Member in 1904, and a Member in 1910.

Frank Taylor, m.e.i.c.
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Pe/iácutald,
News of the Personal Activities

of Members of the Institute.

Dr. F. L. West, m.e.i.c New vice-

president of Mount Allison University is

Dr. Frank Leslie West, for a number of

years dean of the university's faculty of

science.

A graduate of Mount Allison and Mc-
Gill Universities, in civil engineering,

Dr. West returned from service with the

R.C.E. at the close of World War I and
joined the staff of Mount Allison Uni-

versity. Since that time, during thirty-

six years of service he has held the posts

of professor of civil engineering, profes-

sor of engineering, and director of the

McClelan School of Engineering, before

being appointed dean of the faculty of

science in 1949.

Officer commanding the New Bruns-

wick Rangers for ten years prior to World

Dr. F. L. West, m.e.i.c.

War II, Dr. West commanded them in

the Active Force from 1939 to 1942. He
was later attached to National Defence
Headquarters, on the army education
staff. In 1945 he became head of the

physics department of the Khaki Uni-
versity and commanded the unit until it

was disbanded. He retired from the army
in 1946 with the rank of lieutenant-

colonel.

Long an active member of the Insti-

tute and a Life Member since 1955, Dr.

West served the executive of the Monc-
ton Branch in 1937, became vice-chair-

man in 1938, and the following year

held office as chairman.

He is a member of the Association of

Professional Engineers of New Bruns-
wick and is an associate member of the

American Society of Civil Engineers.
In 1952 the honorary degree of Doctor

of Engineering was conferred on him

by the Nova Scotia Technical College.

As a practising engineer, Dean West
has at various times been associated with

the Canadian Northern Railways, the

Imperial Munitions Board, and the Cana-
dian National Railways. He was engineer

for the town of Sackville for a ten-year

period, 1929 to 1939. He has been con-

sultant on numerous surveying and en-

gineering projects.

Dr. H. W. McKiel, m.e.i.c, vice-presi-

dent of Mount Allison University since

1949 has retired from the faculty after

forty-three years of service.

In 19P8 a Queen's University graduate

with a B.A. degree in chemistry, hs went
on with studies leading to the B.Sc.

degree, awarded him at that University

in 1912. Following this he did post-

graduate work and also lectured at

Queen's before beginning his career with

Mount Allison University in 1913, as

professor of mechanical engineering.

Chosen as Brookfield Professor of En-
gineering in 1920, his other apnoint-

ments were those of secretary of the

faculty of anplied science, dean of that

faculty, and dean of the faculty of

science, to which post he was named in

1934. He also served in a consulting

capacity to a number of prominent mari-

time industries and gave his time to

Professional development and engineer-

ing education while carrying out his regu-

lar duties.

Awarded the honorary degree of Doc-
tor of Laws in 1943, he was called upon
to receive the degree of honorary Doc-
tor of Engineering at the Nova Scotia

Technical College during this year's con-

vocation exercises.

An active Rotarian throughout his life,

he has successively held the positions of

maritime district governor, Canadian di-

rector and third vice-president of Rotary

International.

He has behind him the record of coun-

cillor of the Institute in 1927, vice-presi-

dent, 1936-37, and in 1939 was honored
in holding office as president of the In-

stitute.

Dr. R. L. Hearn, m.e.i.c, chairman of

the Hydro-Electric Power Commission of

Ontário, took part in the annual dinner

of the Institution of Mechanical Engi-

neers in London, Eng., on October 18,

1956. He responded to the toast to the

guests. The toast was proposed by Pro-

fessor Saunders, vice-president of the In-

titut on, along with a toast to the In-

stitution which was proposed by Sir

Brian Robertson and replied to by the

president of the Institution.

N. F. Moodie, m.e.i.c, has left the Na-

tional Defence Headquarters, R.C.N., at

Ottawa, to take up a position with Dut-

ton-Williams Brothers Limited at Cal-

gary.

Mr. Moodie graduated from the Uni-

versity of British Columbia in 1936 with

a B.A.Sc, degree in mining engineering

and then worked for Canadian Mining
and Smelting, Sudbury, Ont, and the

International Nickel Company. In 1940
he joined the United Kingdom Technical

Mission and the British Admiralty Tech-
nical Mission in the United States, and

remained in that work for three years.

In 1944 he became an R.C.N.V.R. arma-
ment supply officer and officer in charge

of armament depots. Since 1946 he has

held a number of posts with the R.C.N.,

which include those of ordnance officer

with H.M.C.S. Magnificent and H.M.C.S.
Sioux, resident naval ordnance overseer at
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Vancouver, and staff officer, ordnance

personnel, at Ottawa.

J. A. Vance, m.e.i.c, president of the

Institute in 1950, has been awarded the

Tulian Crandall Trophy at a ceremony
held recently at London, Ont. The award

is made annually to the Canadian who
has contributed most to the conserva-

tion of Canada's natural resources, soil,

forest and water.

Mr. Vance, who has an engineering

business in Woodstock, Ont., has been
ehairman of the Bonrd of the Canadian
Forestry Association for the last three

years. A member of the Association for

more than seventeen years, he was in-

trumental in the formation of the On-
tário branch of the Canadian Forestry

Association during 1947 and 1948, and
was its president for three years. His
work in th : s branch resulted in an effec-

tive educational campaign now extend-
ing to some one million persons each
year in conservation and forest fire pre-

vention.

He is also a keen supporter of the

Canadian Tree Farm Movement which
encourages farmers and woodlot owners
to grow trees for rjrofit and for conser-
vation measures by employing recog-

nized forest management principies.

In summing up his attitude on forest

conservation at the National Forestry

Conference at Winnipeg recently, Mr.
Vance declared, "Since the forests repre-

sent the Iargest single item of our na-

tional resources, I believe that every
Canadian should be interested in doing
everytíiing possible to promote and assist

in the proper management of this coun-
try's forest resources."

Mr. Vance is a native of Tavistock,

Oxford County, Ont., and a graduate of

the Univerity of Toronto in civil engi-

neering.

In 1953 Mr. Vance was awarded the
Sir John Kennedy Medal of the Insti-

tute in recognition of outstanding merit
in the profession and noteworthy con-
tribution to the science of engineering

and to the Institute.

J. A. Vance, m.e.i.c.

1564

W. A. Mather, Hon. m.e.i.c, ehairman

of the board of the Canadian Pacific

Railway, was recipient of an honorary

Doctor of Laws degree at McGuTs
Founder's Day convocation on October

5, 1956.

Mr. Mather, whose career with the

C.P.R. began at the age of eighteen, was
in 1942 elected vice-president of the

company, and six years later, in 1948,

became the seventh president of the

C.P.R. and the first civil engineer to

hold this office. In May 1955 he was
appointed ehairman.

G. G. M. Eastwood, m.e.i.c, of the

Spruce Falis Power and Paper Company
in Kapuskasing, Ont., has been transfsr-

red to the firm's head office at Neenah,
Wisconsin, where he is working in the

automation-instrumentation section of the

research and development division of

Kimberley-Clark.

Mr. Eastwood has, therefore, been
obliged to resign from the post of coun-

cillor for the North Eastern Ontário

Branch of the Institute, to which he was
this spring elected to serve a two-year

term.

John W. Tomlinson, m.e.i.c, has been
appointed vice-president-engineering of

Northern Ontário Natural Gas Company
Limited, Toronto.

Last year Mr. Tomlinson was named
assistant sales manager of Trans-Canada
Pipe Lines Limited in Calgary, with of-

fices located at Trans-Canada's sales

headouarters in Toronto. Previous to that,

Mr. Tomlinson had five years' experience

with the Saskatchewan Power Corpora-
tion and was one of the leaders in the

development of the Saskatchewan na-

tural gas industry. His record in intro-

ducing natural gas to cities, towns and
villages in Saskatchewan, as general

manager of the Saskatchewan Power
Corporation led to his appointment to his

present position. Mr. Tomlinson's respon-

sibilities will include design and con-
struction of transmission and distribution

facilities, as well as industrial gas sales,

contraets, gas rates and measurement

I

W. A. Mather, hon. m.e.i.c.

J. W. Tomlinson, m.e.i.c

and despatching and operation of the

system.

Mr. Tomlinson is a graduate of the

University of Manitoba.

J. R. Mills, m.e.i.c, formerly secretary

of the Foundation Company of Canada

Limited, has been appointed a vice-

president of the organization.

Mr. Mills joined Foundation Maritime

Limited in 1941 as an engineer. He was

appointed secretary of the Foundation

Company of Canada Limited in 1951.

He is president and a director of Geocon

Limited, a director of the Construction

Equipment Company Limited, assistant

secretary of Foundation of Canada En-

gineering Corporation Limited and sec-

retary of Chsmiebau Canada Limited.

R. J. Askin, m.e.i.c, of the Abitibi

Power and Paper Company, Limited,

Toronto, has become vice-president of

development and engineering with the

firm.

A past-councillor of the Institute, Mr.

Askin has been associated with the pulp

and paper industry for many years, join-

J. R. Mills, m.e.i.c.
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Labatt's Brewery Installs

Economy of operation and flexibility in

meeting varying load conditions are two im-

portant reasons why Labatt's Brewery Ltd.

installed Dominion Bridge boilers for its new

brewery in Ville LaSalle, P.Q.

The Dominion Bridge Type SB Water Tube

boiler shown here supplíes super-heated steam

to drive a back pressure steam turbine used

as a prime mover in the refrigeration opera-

tions, and for process and heating require-

ments. Labatt's also purchased a Dominion

Bridge Scotch Dry Back boiler of 9000 pph.

capacity for standby service. It is a portable

unit which can be used in other plants when

steam loads require the use of an additional

generator.

Provision has been made in the design of

the building for the installation of additional

Water Tube boilers.

Auxiliary equipment, consisting of oil pump-

ing and heating set, oil burners, forced draft

and induced draft fans with drives, metering

and automatic combustion control equipment,

deaerating feed water heater, feed pumps,

water softeners and continuous blow-off equip-

ment was also supplied and installed by

Dominion Bridge.

Information on Dominion Bridge Type SB
Water Tuhe boilers is contained in Cata-

logue No. B 7 -113. Copy will be sent to you

gladly, on request.

Plants at: MONTREAL • OTTAWA • TORONTO • WINNIPEG • CALGARY • VANCOUVER
Assoe. Company Plants at : AMHERST, N.S. : Robb Engineering Wks., Ltd. QUEBEC: Eastern Canada Steel & Iron Wks., Ltd
SAULT STE. MARIE: Sault Structural Steel Co. Ltd. WINNIPEG: Manitoba Bridge & Eng. Wks. Ltd. CALGARY : Bi versidf

Iron & Eng. Wks., Ltd. EDMONTON: Standard Iron & Eng. Wks., Ltd.

Divisions: Boiler • Structural • Platework • Mechanical • Warehouse

Boilers by Dominion Bridge
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ing the Fort William Paper Company,
Fort William, Ont, in 1923, shortly after

a Queen's University graduation in mech-
anical engineering. With Abitibi Power
and Paper Company, Limited since its

merger with the Fort William company,

he was in 1930 appointed manager of

the Thunder Bay division. In 1942 he
moved to Toronto as assistant manager
of mills. Until his recent appointment,

Mr. Askin held the office of vice-presi-

dent manufacturing.

L. H. Laffoley, m.e.i.c, of the Cana-

dian Pacific Railway has been appointed

engineer of hotéis, with headquarters at

Montreal.

Mr. Laffoley, whose railway service

dates to 1919, graduated from McGill
University in 1916 with a B.Sc. degree
in civil engineering. He served overseas

with the Royai Flying Corps during the

closing years of World War I. Employed
as draughtsman during his early years

with the C.P.R., he became an assistant

engineer in 1923, and assistant engineer

of buildings in 1937. Named engineer of

buildings in 1946, he held that position

until his present appointment.

J. G. Sutherland, m.e.i.c, has been
named engineer of buildings for the Ca-
nadian Pacific Railway, with headquar-
ters at Montreal.

Mr. Sutherland joined the C.P.R. in

1930, on graduation from the Univer-
sity of Toronto, with a B.ASc degree.

Through the thirties he served the com-
pany as transitman, assistant engineer,
and division engineer, at various points
in Eastern Canada. In 1943 he became
assistant engineer in the chief engineer's

office at Montreal, and the following
year was assistant engineer of track.

Since 1946 Mr. Sutherland has been
assistant engineer of buildings.

G. A. Morison, m.e.i.c, has received
the appointment of assistant engineer of
buildings with the Canadian Pacific Rail-

G. D. Lewis, m.e.i.c.

L. H. Laffoley, m.e.i.c.

way at Montreal.

Mr. Morison is a 1943 graduate of

the University of Manitoba, with a B.Sc.

degree in civil engineering.

In 1946, after two years' service with

the Canadian Army he joined the C.P.R.

at Montreal, working as a building in-

spector. Later that year he was trans-

ferred to the chief engineer's office. In

1948 he received the appointment he
has held until the present, which was
that of assistant engineer at Montreal.

E. G. Gagnon, m.e.i.c, was recently

appointed contract services manager of

Northern Electric Company Limited, fol-

lowing service as sales manager of the

Communications equipment division.

With the company since 1928 he has

had experience as equipment service su-

perintendent, in the Communications
equipment division. During the war, he
was superintendent of government sales

and was chief engineer of the Commun-
ications equipment division for more than

five years.

Mr. Gagnon is a graduate of McGill
University in electrical engineering.

G. D. Lewis, m.e.i.c, secretary of Do-
minion Engineering Works Limited, has

been transferred to the paper machinery
division of the company. He becomes
research engineer in product and mar-
ket planning. In his new capacity Mr.
Lewis will be in contact with ali phases

of manufacturing in the pulp and paper
industry with the objective of co-ordin-

ating Dominion Engineering's expanding
research and production facilities to the

needs of that industry.

Mr. Lewis is a graduate of the Nova
Scotia Technical College and Dalhousie
University and has been with his present

firm since 1946.

R. T. Mactavish, m.e.i.c, of Brown
Boveri (Canada) Limited has joined the

organization of Gordon Russell Limited
at Vancouver under an arrangement

which augments the engineering and
sales services of Brown Boveri Products

to British Columbia clients.

J. G. Sutherland, m.e.i.c.

G. A. Morison, m.e.i.c

Mr. Mactavish has been with the

Brown Boveri organization for tliree years

during which time he has received train-

ing in the company's factories in Switzer-

land and Canada, and latterly served as

a sales engineer at head office, Montreal.

A native of Cumberland, Eng., he is a

graduate of Faraday House Electrical

Engineering College and Oxford Uni-

versity.

R. H. Stokes-Rees, affil. e.i.c, pres-

ident of Hydrotechnic Limited, Montreal,

has been elected a director of the Abitca

Lnmber and Timber Corporation Limit-

ed, Montreal. He has also been appoint-

ed a vice-president of the firm.

Named a vice-president of the Kaiser

Engineers Division of Henry J. Kaiser

Company (Can. ), Ltd., Montreal in 1953

he also became a director with Ruben-

stein Brothers in 1955.

Brig. Noel D. Lambert, c.b.f... m.e.i.c,

of Vancouver has been appointed a di-

rector of Central Mortgage and Housing

Corporation.

A director of the Corporation from its

inception in 1946 until 1951, he is also

president of Northern Construction Com-
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There's been a

Revolution in Rubber

Can POLYSAR Bring to Life

Your Product Ideas?
Yes, Polysar can give reality to many
product ideas, previously impractical

with other materiais. Why? Because
*there's been a revolution in rubber.

Now . . . with Polysar chemical rubbers

and the help ofPolymer research chemists

. . . you can have a rubber tailor-made ones?

to fit the exact requirements of your

product idea.

Whether rubber now enters into your
products or not , you owe it to yourself

to investigate what Polysar can do for

them. You'll find— as have manufac-
turers in 40 countries— that Polysar can

make a world of difference.

Here's Now POLYSAR Beat

a Criticai Insulation Problem

When Northern Electric Company Limited was

looking for an insulation rubber—to be used

in underwater electric dredge cables subject to

extremely rugged treatment—they chose Polysar

Butyl 100. This special type of Polysar gives high

resistance to ozone, water, heat and cold;

provides excellent dielectric properties;

has good flexibility; and is readily processed.

If you, too, have a criticai rubber problem,

Polymer will be glad to help find the solution.

Polymer Corporation Limited, makers of

Polysar rubbers, has the largest industrial

research and development division in

Canada. Why not make full use of these

facilities and learn how Polysar can

improve present products and create new

Write to our Sales and Technical Service

Division, Sarnia, Canada.

POLYMER
CORPORATION

UMIttO

POLYSAR

Underwater cable,

insulated with Polysar
Butyl 100, used hy pipeline
dredge at Steep Rock
Iron Range in

North- Western Ontário.

POLYMER CORPORATION LIMITED
Sarnia, Canada

Distributors in 28 Countries Around the World
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pany and
J.

W. Stewart Limited, Van-

couver.

Brig. Lambert graduated from the Uni-

versity of British Columbia in civil engi-

neering, served with the R.A.F. during

World War I and in the second conflict

was in 1941 appointed director of engi-

neering services at National Defence
Headquarters. A year later he was nam-
ed Deputy Quartermaster General and
promoted to the rank of brigadier.

D. C. Jones, m.e.i.c, has been chosen
for the office of chairman of the Cal-

gary Branch of the Institute for the term
1956-57.

A native of Calgary, and educated

at the University of Alberta and McGill

University, he holds a B.Eng. degree in

mechanical engineering from the latter

college, gained in 1937.

Following service in the R.C.A.F. Joint

Air Training Plan, he spent a short time

with Dominion Bridge Company in Cal-

gary and then joined the Canadian West-
ern Natural Gas Company where he re-

mained for a period of six years, asso-

ciated with the special projects depart-

ment. In 1951 he moved to the Consult-

ing firm of Denton-Spencer Company
and spent three years as gas project en-

gineer.

Mr. Jones' present professional capa-

city is that of superintendent of gas ope-

rations with Hudson's Bay Oil and Gas

Company Limited at Calgary. He is also

a director of the Alberta Gas Trunk
Line Company.

Joseph A. Chalmers, m.e.i.c, who has

served on the City of Ottawa engineer-

ing staff since 1953, resigned from this

position in April and has established a

practice in that city as a consulting en-

gineer specializing in municipal works.

Mr. Chalmers carne to this country in

1952 after extensive experience in mun-
icipal engineering in Great Brítain. A
Corporate Member if the Institution of

Structural Engineers and the Institution

of Municipal Engineers since 1944, he
had his education at the College of

Technology, Leeds, Eng., and at Leeds
and Glasgow University.

J. M. den Hartog, m.e.i.c, has accepted

a position with the Aluminum Company
of Canada, at Arvida, Que.

Mr. den Hartog was previously a jún-

ior engineer with the Canadian Natural

Gas Company at Calgary.

Commodore Frank Freeborn, R.C.N.,

m.e.i.c, previously principal naval over-

seer of the Montreal area, has been
recently promoted to his present rank

and elevated to the position of naval-

constructor-in-chief for the Royai Cana-

dian Navy, at Ottawa.

In his former capacity Commodore
Freeborn was in charge of the construc-

tion of H.M.C.S. St. Laurent.

Prior to diat he was manager of the

construction department of the Depart-

ment of National Defence, Naval Service

at H.M.C. Dockyard, Esquimalt, B.C.

H. S. McCleave, m.e.i.c, who has been

associated with the New Brunswick Tele-

phone Company Limited, at St. John,

N.B., for a number of years, has been

transferred to Moncton, N.B., as an en-

gineering supervisor, outside plant engi-

neering department. He is concerned

with the planning, detailing and estimat-

ing of outside plant work for the eastern

section of New Brunswick, from the Nova
Scotia boundary to Campbellton.

Mr. McCleave is a 1947 graduate of

the University of New Brunswick, in

electrical engineering.

A. P. Balodis, m.e.i.c, formerly of the

Department of National Defence, Ot-

tawa, has joined the staff of the Polymer

Corporation Limited, at Sarnia, Ont,

and works as a sénior engineer in the

design section of tiie engineering and

construction department.

Mr. Balodis worked as a construction

engineer with F. C. McRostie, consulting

engineer and surveyor, in Ottawa, in

1953.

He carne to this country from Latvia,

where in 1940 he was awarded an engi-

neering diploma from the University of

Latvia.

R. M. Wickwire, m.e.i.c, building en-

gineer with the Canadian National Rail-

ways, Atlantic region, has been elected

chairman of the Moncton Branch of the

Engineering Institute.

NATURAL GAS

Based npon many years of experi-

ence, Stone & Webster offers
comprehensive services covering ali

phases of the processing, transporta-

tion and distribution of natural gas.

These include technical and eco-

nomic investigations, reports, and
design and construction for:

• Gathering systems, pipe lines and
distribution systems.

• Plants for the extraction of natural

gasoline, other hydrocarbons and
sulphur.

• Compressor stations and storage

facilities.

• Conversion of existing systems de-

signed for other types of gas.

STONE & WEBSTER
CANADA LIMITED

44 KING STREET WEST—TORONTO 1
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It pays to deal

with specialists

Through many years of research and
practical production, the planters of

tropical Malaya have gained a reputation

for producing the finest natural rubber . .

.

becoming specialists in its production.

In much the same way, Jenkins Bros.

Limited have become the specialists

in valve manufacture . . . developing

through the years the knowledge and
skilled craftsmanship needed for

such a specialized product.

These are the reasons why, when you
order valves, you should specify Jenkins.

You can then be completely confident that

you are buying the highest value in quality.

craftsmanship and dependability . .

.

the product of specialists in their field.

Making Quality Valves is Our Business

. . . Our On/y Business.

Sold through leading industrial distributora

JENKINS
LOOK FOR THE DIAMOND MARK

TRADE

jenkins:
MARKj

JENKINS BROS. LIMITE

01? ST, REMI STREET, MONTREAL» QUE. Sales Offices: Toronto, Winnipeg, Edmonton, Vancouver,
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• PERSONALS

A native of Yarmouth, N.S., he was

educated there, at Acadia College, and

at the Nova Scotia Technical College.

He received a B.Eng. degree in civil

gngineering at N.S.T.C. in 1947.

Following graduation Mr. Wickwire

joined the Canadian National Railways

an an instrumentman at Campbellton,

N.B. He remained diere a year before

being transferred to Moncton, where he

was at first engaged to work on the

staff of the building engineer. He was
appointed to his present position in 1953.

Maintaining an interest in affairs of

the Institute since joining as a Júnior

Member in 1949, Mr. Wickwire has also

served a term on the Branch executive.

Percy C. Toft, m.e.i.c, is now em-

ployed with the Canadian General Elec-

tric Company Limited, civilian atomic

power department, Peterborough, Ont.

A University of New Brunswick grad-

uate, class of 1949, Mr. Toft has pre-

viously been associated with Imperial

Oil Limited, Sarnia, Ont.

E. H. Fisher, m.e.i.c, of the Canadian

National Railway has been named man-
ager of work equipment with the com-
pany^ engineering department in Mont-
real He was previously system superin-

tendent of mechanical maintenance for

the road transport department of the

railway, which appointment he received

in 1953.

He is a 1944 graduate in mechanical

engineering from the University of Sas-

katchewan.

J. R. Harvey, m.e.i.c, formerly west-

ern branch manager of Babcock-Wilcox
and Goldie-McCulloch Limited at Cal-

gary, has been transferred to head office

at Galt, Ont.

Graduating from the University of To-
ronto with a degree in mechanical en-

gineering in 1945, Mr. Harvey joined

Babcock-Wilcox and Goldie-McCulloch
Limited at Galt, as a júnior engineer

engaged in design and service work.
Transferred to Montreal as an engineer

in 1953 he later that year became man-
ager at Calgary.

R. L. Sanders, m.e.i.c, of the firm of

Babcock-Wilcox and Goldie-McCulloch

Limited, Galt, Ont., has received Úie

appointment of manager of the firm's

western branch at Calgary.

With the firm in Galt, in 1952, Mr.
Sanders worked as an erection superin-

tendent. Prior to that time he was as-

sociated widi the Power Corporation of

Canada Limited, at Montreal.

He is a 1941 graduate in mechanical
engineering from Queen's University.

A. B. Danard, m.e.i.c, has been ap-

pointed sales engineer with the firm of

Babcock-Wilcox and Goldie-McCulloch
Limited in their eastern branch offices

at Montreal.

A 1945 graduate of the University of

Toronto in mechanical engineering, he
spent a short period of time with the

Royai Canadian Artillery and then join-

ed Foster Wheeler Limited at Montreal
as a sales engineer, where he has been
employed until recently.

A. L. Berry, m.e.i.c, is principal pipe-

line engineer widi the Westcoast Trans-

mission Company Limited, Calgary, Alta.

A University of Alberta graduate in

civil engineering, Mr. Berry has also held

affiliations with Northwestern Utilities

Limited, and Denton Spencer Company
Limited, both at Edmonton.

Frank Hollingworth, m.e.i.c, of the Uni-

versity of Manchester, class of 1951 in

civil engineering, has gone to Afsrhanistan

as an assistant field engineer with Morri-

on Knudsen Afghanistan Inc., on an

irrigation project.

Last year he spent some time as a

design engineer with P.F.R.A., at Re-

gina, Sask., and with the B.C. Engineer-

ing Company Limited, Vancouver.

J. G. McLellan, m.e.i.c, of the Northern

Electric Company Limited, formerly

manager of and also a director of the

Fort William branch of the firm, has

been transferred to Montreal where he

acts as communication and export sales

manager of the wire and cable plant.

Employed by Northern Electric since

1936 and his gradiuition from the Uni-

versity of British Columbia, he has served

die firm in Vancouver, Calgary and

Montreal and went to Fort William in

1954.

forms almost any

curved surface

WRITE FOR FIR PLYWOOD CONCRETE FORM WORK"

PLYWOOD MANUFACTURERS ASSOCIATION OF BRITISH COLUMBIA

3 3 - 5 5 8URRARD STREET • VANCOUVER 1, B.C.
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In February 1954, BICC were awarded a con-

tract by the British Colutnbia Electric Company

to supply and lay a submarine power link

between Vancouver Island and the mainland.

M ADE BY BICC
The contract required some 91 miles of i38,ooo-volt, gas-filled

cable

—

including five continuous lengths of over 15 miles.

A special single-core gas-filled cable was designed with a hollow

duct conductor, for operation at

a pressure of 300 lbs. per square

inch. This was necessary in order

that the cable's gas pressure

should always exceed the water

pressure at the bottom of the

Geórgia Strait, some 600 feet

deep in places.

The cable was sheathed in lead alloy and reinforced against

internai gas pressure by bronze tapes. A layer of vulcanized rub-

ber protected the tapes against corrosion. Finally, the cable was

armoured with galvanized steel

wires for mechanical protection

and to take the strain during coil-

ing and laying operations.

With the design settled, special

plant was installed at a BICC
Group factory in Manchester

close to the docks, and pro-

'uction commenced. f^^f

\5mi\e CONTINUOUS LEN6THS

Of SUBMARINE POWER CABLES

BICCMADE LAID
LAI D BY BICC
From Manchester to Vancouver (via Panamá) it is some 8,700

miles. But the first few hundred yards of this journey presented

one of the greatest problems . namely, moving the very long

and heavy lengths of cable (some weighing 800 tons) from the

factory to the ship.

A 45 feet high gantry with power winches was built to carry the

cables, first to the coiling down shed for testing and storage, and
later, when ali the cables had been made, over the docks area to be

loaded aboard the " Ocean Layer." This up-to-date, 4,600 ton vessel

is the second largest cable-layer

in the World. Equipped with a

Pleuger active rudder, housing

an auxiliary propeller, she has the

extreme manoeuvrability essential

for cable laying. The long jour-

ney to Vancouver was unevent-

ful. Laying operations were

successfully carried out under

the control of BICC engineers,

who also terminated and tested

the installation. Thus, from start

to finish, design, development,

manufacture, transportation, and

installation were undertaken or

controlled by BICC— the only

organization with the facilities to manufacture long, continuous lengths

of power cable and to instai! them anywhere in the World !

Now, after only two and a half years, this joint Anglo-Canadian

venture has been completed, on schedule. Thanks to the courage

and enterprise of the British Columbia Electric Company and the

engineering skill of the BICC Group, the swiftly growing and

highly importam timber, pulp and paper industries of Vancouver

Island can now obtain adequate power from the hydro-electric

generating stations on the mainland.

BICC CABLES THE mn,e for ca^es-everywhere

BRITISH INSULATED CALLENDER'S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.i, England
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Col. C. W. Jones, m.e.i.c, commandant
of the Royai Canadian Electrical and

Mechanical Engineers School, Kingston,

is the 1956-57 chairman of the Kingston

Branch of the Institute.

Col. Jones, who was bom in Ottawa,

and attended schools in that eity, re-

ceived his engineering training at Queen's

University and graduated with a B.Sc.

degree in mechanical engineering in

1939. Then, prior to joining the army,

he was, for a short time associated with

Babcock-Wilcox and Goldie-McCulloch.

During the war he served in the Royai

Canadian Ordnance Corps, as an ord-

nance mechanical engineer, and later

transferred to the Royai Canadian Elec-

trical and Mechanical Engineers. He
served in No. 2 Army Field Workshop
and in Light Aid Detachments, Second

Field Regiment of the R.C.A., and the

Second Canadian Infantry Brigade in

England, then with the Directorate of

Mechanization, Ministry of Supply, and
finally with the Inspection Tanks and
Mechanical Transport Inspection Board
of Canada as the assistant director.

Since the war he has held the ap-

pointments of assistant director and dep-

uty director of electrical and mechanical
engineering, at Army headquarters, prior

to his appointment as commandant of

the R.C.E.M.E. School at Kingston.

J. N. Ford, m.e.i.c, for the past five

years chief electrical engineer with Cana-

dian Utilities, Edmonton, has been ap-

pointed manager of operations of the

electric utility.

A native Albertan, from Calgary, he is

a University of Alberta graduate, class

of 1934, in electrical engineering, and

was at an earlier date associated with

the Calgary Power Company Limited, at

Calgary.

W. M. Brenan, m.e.i.c, formerly on

the staff of Wiggs, Walford, Frost and

Lindsay, consulting engineers in Mont-

real, has joined Giffels and Vallet of

Canada, Limited. Attached to Polymer

Corporation, Limited, at Sarnia, Ont;

his position is that of project engineer.

Mr. Brenan is a University of New
Brunswick graduate of the class of 1941

in civil engineering.

J. L. Hope, m.e.i.c, is with the De-

partment of National Defence, inspec-

tion services branch, in Ottawa.

Last year Mr. Hope was project de-

velopment engineer with the English

Electric Company at St Catharines, Ont.

D. R. Beckett, m.e.i.c, has accepted

a position with North West Power Inc.,

Ottawa.
Resident in Port Arthur, Ont., for a

Col. C. W. Jones, m.e.i.c.

number of years, Mr. Beckett has been
associated with the C. D. Howe Com-
pany Limited, and the Marathon Paper
Mills of Canada Limited.

He graduated from Queen's University

in 1945 with a B.Sc. degree in civil

engineering.

Eric F. Walker, m.e.i.c, has joined

the staff of Atomic Energy of Canada
Ltd., commercial products division, at

Ottawa.

OFFICES AT

HALIFAX-65 Spring Garden Rd. TORONTO-85 Richmond St. W. CALGARY-513 Eighth Ave. W.

MONTREAL-901 Victoria Sq. WINNIPEG-195 Portage Ave. E. VANCOUVER-475 Howe St.
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daylight costs nothing . .

.

make the most of it with . .

.

WESTEEL WINDOWS
steel or aluminum . . modular or standard sizes

Westeel Windows help to bring the " outside " in . .

.

help to create an atmosphere of airy spaciousness

that pays off in higher employee morale and

efficiency. Westeel Windows actually cost less

than most solid walls. Types and sizes for ali

installations. Your enquiry is invited.

Complete details of ali Westeel

Windows are yours on request,

Write today for Westeel Windows

Information Book No. 24.

An ali - Canadian Canada - w/de organization

WUIHL
PRODUCTS LIMITED

MONTREAL TORONTO WINNIPEG REGINA SASKATOON CALGARY
EDMONTON VANCOUVER - Sales Off ices also at : HA LI FAX QUEBEC OTTAWA
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Mr. Walker has within the last few

years been employed with Picker X-ray

Engineering Limited as maritime man-

ager at Halifax, and with the medicai

X-ray division of Philips Industries Lim-

ited, Toronto, as a divisional manager.

J. E. Reardon, M.E.I.C., of the Public

Service Commission, Halifax, has been

elected secretary-treasurer of the Hali-

fax Branch of the Institute

A native of Halifax, Mr. Reardon grad-

uated from the Nova Scotia Technical

College in 1946 with a B.Eng. degree.

Herve Gauvin, m.e.i.c, has been nam-

ed to the post of general manager of A.

Belanger Ltd., at Montmagny, Que.

With Clare Brothers and Company
Limited, as general manager at Preston,

Ont, for some time, he has been associat-

ed with his present company previously

as general superintendent from 1937

until the onset of World War II, at which

time he entered military service.

A. Campbell, m.e.i.c, since 1952 vice-

president of Dominion Bridge Company
Limited and manager of its western di-

vision, has been elected president of the

Manitobã Bridge and Engineering Works
Limited and the Manitoba Rolling Mill

Limited.

Beginning an engineering career with

Western Steel and Iron Works, Winni-
peg, Mr. Campbell underwent millitary

service in World War I and then attend-

A. Campbell, m.e.i.c.

ed McGill University. He graduated in

civil engineering in 1924, received an
M.Sc. degree from that University two
years later, and in 1927 joined Dominion
Bridge Company Limited's contract de-

partment. Later assigned the duties of

contract engineer, western division, he
held this position until his appointment
as vice-president and manager of Do-
minion Bridge Company Limited's west-

ern division.

J. Stewart Campbell, m.e.i.c, has

been appointed manager of the Manitoba
Bridge and Engineering Works Limited.

Mr. Campbell, who has spent his entire

J. S. Campbell, m.e.i.c.

engineering career with Manitoba Bridge

and Rolling Mill Companies, has held a

number of positions since graduating

from McGill University in 1937.

Until his recent appointment Mr.

CampbelTs duties were those of secretary

and assistant general manager of both

companies. He will however continue to

hold the office of secretary.

M. B. Allan, m.e.i.c, has accepted a

position with the Toronto firm of Casseis,

Desfries and DesBriss.

Mr. Allan was previously associated

with the C. D. Howe Company Limited

at Montreal a a mechanical engineer.

GoodNews! ButWHEN?

It should be under control BEFORE it has

had a chance to spread. The provision

of Booth Fireproof Doors at communi-
cating openings has saved millions of

dollars worth of buildings and goods ali

over the world.

Automatic Control

Booth Fireproof Doors can be provided
with a Fusible Link which automatically

releases and closes the door when the

temperature rises to 155°F.

FlREPOIHfl
2CQ2 2 FOAMj
'ffilSEiXIMHEK

i MlBf 8$S> OfitY

IH AS EMERGES

BOOTH
FIREPROOF

STEEL DOORS
For catalogue and further information

JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON, ENGLAND
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Engineers, Draftsmen, Blueprinters report

8 big savings with

Kodagraph

Autopositive Paper

intermediates

^evolutionary Kodagraph Autopositive Paper, which

produces positive photographic intermediates without

a negative step or dark room handling, brings these

savings to drafting rooms large and small.

1. Protects original drawings. Low-cost Autopositive Paper

intermediates are used instead of valuable originais in print-

making, reference, mailing, and making revisions.

2. Reclaims drawings which are old, worn, or soiled. Repro-

ducing them on Autopositive Paper cleans up backgrounds,

strengthens line detail . . . eliminates redrafting.

3. Improves legibility of prints. Blueprints or direct-process

prints made from Autopositive Paper intermediates are

consistently easier to read than prints made from original

drawings.

4. Reproduces "unprintable" originais. When extra copies

are needed of blueprints, drawings on opaque stock, two-

sided originais, and other "unprintables," just reproduce

them on Autopositive Paper and you have your printmaking

masters.

5. Speeds revisions of drawings. A popular short cut is to

cut out or eradicate detail on an Autopositive Paper inter-

mediate . . . and then add the new detail to this print or one
made from it.

6. Eliminates redrafting standard component designs. From
a file of standard component designs made on Kodagraph
Autopositive Film, select the ones needed and attach to

drawing form with translucent tape. Then reproduce on
Autopositive Paper, add new detail and the job is done.

7. Simplifies print distribution. Instead of shipping bundles

of production prints, send Autopositive Paper intermediates.

Mailing costs are saved. Required number of prints can be

made at other end. No overstocking this way . . . or running

short of prints.

8. Provides photo-lasting copies. Autopositive Paper inter-

mediates, with dense black photographic lines on a trans-

lucent white paper base, will not turn yellow or become
brittle in the files; will produce sharp, legible prints when-
ever needed.

Kodagraph
Reproduction Materials

"The big NEW PLUS in engineering drawing reproduction"

Kodagraph Autopositive Paper

Extra Thin for high-quality
photographic intermediates at

lowest cost.

Kodagraph Autopositive Film for

very fast printing intermediates

of highest quality.

Kodagraph Autopositive Paper

Translucent for faster printing,

more durable easier-to-revise in-

termediates.

* Kodagraph Contact Paper Trans-

lucent for fast-printing durable,

very high-quality intermediates.

• Kodagraph Repro-Negative
Paper for black-line intermedi-

ates from negative-type origi-

nais.

CANADIAN KODAK CO., LIMITED, Toronto 9, Ontário

P/eose send me more informaiion on Kodagraph

Reproduction Materials.

NAME
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He is a University of Toronto graduate,

class of 1946.

Alex J. Branch, m.e.i.c, has been elect-

ed chairman of the Lethbridge Branch
of the Institute for the 1956-57 season.

Originally from London, Eng., Mr.

Branch began his professional career as

assistant to an architect and a surveyor

Alex J. Branch, m.e.i.c.

in that city. Alter a few years experience

he carne to Canada in 1910 as an assist-

ant to the town engineer at MacLeod,
Alta, on waterworks and sewers construc-

tion. Then carne World War I and a

five year tour of duty overseas with the
Canadian Engineers. In 1919, returning

to Alberta, he took a position as leveller

and topographer with the Dominion Ir-

rigation Department. The following year
he became instrumentman and inspector

on the construction of the Lethbridge
Northern Irrigation District. Named water
master of the District, in 1923, he was
promoted to assistant engineer in 1939,
and has remained in this capacity until

the present.

Mr. Branch previously served as chair-

man for the Lethbridge Branch of the
Institute in 1939.

Ralph E. Crysler, m.e.i.c, a 1949 grad-

uate of the University of Toronto, and
formerly of the firm of M. M. Dillon

and Company Limited, London, Ont,
has accepted a position with W. S. Atkins
and Associates Limited, of Toronto.

A. F. Bauer, m.e.i.c, has accepted a

position as project engineer with Mannix-
Stolte, at the Cheakamus Powerhouse,
Squamish, B.C.

Mr. Bauer obtained his engineering

training in Vienna where he was award-

ed a diploma in mechanical engineering

in 1948. Since coming to this country

he has held professional affiliations with

the B.C. Power Commission, Victoria,

and H. A. Simons Limited, Vancouver,

both in 1955.

Max Schuller, m.e.i.c, has joined the

staff of the Catalytic Construction Com-
pany of Canada as a project engineer

at Sarnia, Ont.

A McGill University graduate in chem-
ical engineering, his professional affilia-

tions have included Defence Industries

Limited and Canadian Arsenais Limited.

R. O. Jonasson, jr.e.i.c, a 1949 civil

engineering graduate of the University

of Manitoba, has joined Dominion Bridge

Company, sales department, Winnipeg.

Mr. Jonasson was with the firm prev-

iously for three years after receiving his

degree, and was engaged in the detail-

ing and designing of structural steel.

In 1952 he went to Trail, B.C., working
until recently on a smelter revision proj-

ect with Canadian Mining and Smelting

Company Limited.

A. F. Tiesdell, m.e.i.c, is employed

with the Sarnia Board of Education as

of getting equipment

when you want it,

as you want it.

225^PH0SPHATED STEEL .080" x 2.25" x 1.5"

ALUMINUM ALLOY .092" x 2.25" x 1.5"

Immediate delivery

from stocks across

Canada. For literatu

FREE SAMPLE and
name of your

nearest distributor,

x 1.5write to ^ M"* u

DEXION (CANADA) LIMITED, P.O. BOX 114, WESTON, ONT.

SAVE TIME
with

SPUN ROCK
BLANKETS

When boilers, refinery towers or large tanks are to

be insulated, you can sove time and effort by

using Spun Rock Blankets. Made to size so as to

avoid cutting on the job, the blankets are easily

applied and constitute a saving ali down the line.

Write for our new Technical Bulletin

for complete information.

SPUN ROCK WOOL INSULATION

Canada s First Rock Wool

SPUN ROCK W00LS REG'D

LIMITED
THOROLD

Represented by

ONTÁRIO
Asbestos Limited,

Atlas Asbestos Co. Ltd.

Toronto ená Montreal — and —
Refractories Engineering

and Supplies Ltd.

Hami Iton.
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DU PONT OF CANADA
introduces . .

.

MR. W. D. IRWIN
Department Manager

MR. C. T. HAMBLEY
Sales Manager

MR. E. J. SURRETT
Field Sales Manager

MR. R. S. HARDING
Technical Service Manager

These experienced Du Pont executives will be at your service

at the new Du Pont qf Canada Explosives Department.

Now under construction at North Bay, Ontário, the new Du Pont of

Canada Explosives Plant will incorporate ali the latest technological
advances in design and manufacturing processes, and will be one of

the few on the continent employing the continuous nitration process.

Next year, look to Du Pont of Canada for quality explosives and tech-

nical services, backed by the extensive experience of the Du Pont
organization.

ives

D U PONT COMPANY OF CANADA
EXPLOSIVES DEPARTMENT

LIMITED
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• PERSONALS
a lecturer in drafting, at the Sarnia

Northern Collegiate Institute and Voca-
tíonal School.

He was previously a designer,

draughtsman and estimator with Davis
Shipbuilding Limited, Lauzon, Que.

R. D. Christie, jh.e.i.c, formerly of

Industrial Cellulose Research, Hawkes-
bury, Ont., is now at Temiskaming, Que,
with the Canadian International Paper
Company.

Mr. Christie is a 1954 graduate of

the University of Toronto in chemical
engineering.

W. J. Hogg, jr.e.i.c, formerly associat-

ed with Canadian Industries Limited in

Montreal has moved to Vancouver where
he has accepted a position as mainten-
ance engineer with Standard Oil.

He is a University of British Columbia
graduate, class of 1949.

Dr. Emile Nenniger, jr.e.i.c, a 1951
graduate of McGill University with an
M.Eng. degree, has returned from Great
Britain where he received the degree of
doctor of philosophy in chemical engi-
neering at the University of Manchester.

Dr. Nenniger has been resident in

Manchester for the past three years.

Prior to that he was employed as a pro-

cess engineer with the Liquid Air Com-
pany, Montreal.

Ian K. Leslie, jr.e.i.c, , has joined the

staff of the Department of Transport,

marine services branch, at Ottawa, where
he is employed in the Aids to Navigation
Division.

Mr. Leslie was formerly with the Gat-
ineau Power Company, in Ottawa and
is a graduate of McGill University. He
received a B.Eng. degree in 1951.

E. N. Baker, jr. e.i.c, is employed as a

sales engineer with the Linde Air Prod-

ucts Company, Division of Union Carbide

Canada Limited, at Toronto, Ont.

Mr. Baker studied engineering and
business at the University of Toronto,

graduating in 1954.

D. W. Hawes, jr.e.i.c, formerly of the

Canadian General Electric Company and
the National Steel Car Corporation

Limited, has joined the Toronto engin-

eering firm of Ewbank and Partners

(Canada) Limited.

He is a 1950 graduate of McGill Uni-

versity in electrical engineering.

Roy Bushfield, jr.e.i.c, of the Canadian
Westinghouse Company Limited, now
holds the position of supervisor of gradu-

ate training and placement, at Hamilton,

Ont.

Mr. Bushfield, who has been with the

company for a number of years is a grad-

uate of the University of British Colum-
bia, 1947, in electrical engineering.

J. W. Breed, Jr.e.i.c, formerly a pro-

duction engineer with the City of Win-
nipeg Hydro Electric System, has be-

come associated with the engineering

section of the electrical branch of Aro

Incorporated, technical services division,

at Tullahomma, Tenn.

Mr. Breed is a University of Manitoba

graduate, class of 1951 in electrical en-

gineering.

S/L I. G. Duncan, jr.e.i.c, has been

transferred to Ottawa from Beaver Bank,

N.S., where he held the position of chief

technical services officer. At Air Force

Headquarters in Ottawa, S/L Duncan is

concerned with the Directorate of Sys-

tems Evaluation.

He is a 1948 graduate of the Uni-

versity of Manitoba in electrical engi-

neering.

L. Mare Gauthier, jr. e.i.c, has accept-

ed a teaching position with the University

of Sherbrooke Engineering School, mech-

anical engineering department, at Sher-

fiOWSEfe
Engineers and manufacturers to general indus

try of Liquid Control Systems for 70 years

Specialist Designers and
Fabricators of Fuel and

Lube Oil Installation for

AIRPORTS

RAIL, BUS and

TRUCK TERMINALS

PIPE LINE and

BULK TERMINALS

SERVICE STATIONS

GARAGES

No. 842

DEHYDRATOR

Removes 99.99% to

100% Water (Free or

jn Emulsion) FROM
GASOLINE, JET ond
OTHER LIGHT VIS-

COSITY FUEL OILS.

DEHYDRATION

FILTRATION

METERING

PROPORTIONING

BLENDING

DISPENSING

Watch for our announce- __ _
(
__ __ _ _ _ _ Oil Dehydrator ond Condi-

ment on the revolutionary FlL"THERlvl "V «\C tioner for ali lube oil types
new and viscosities.

DOES NOT REMOVE INHIBITORS AND ADDITIVES FROM THE OIL IT PROCESSES

QJjOMA hxquihiíLÁ jOâ£ bwilsud

S. F. BOWSER COMPANY LIMITED
HAMILTON, ONTÁRIO

BRANCHES — MONTREAL — OTTAWA — TORONTO — WINNIPEG — REGINA — CALGARY — VANCOUVER
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industrial insulations

. . . everywhere in Canada

Canada's four development extremities are the DEW Line in

the North, Sarnia's "Chemical Valley" in the South, Kitimat

in the West and Camp Gagetown in the East. At these points

of the compass (and everywhere in between) Fiberglas

industrial insulations are used to control high and low

temperatures.

For your technical files, we can supply comprehensive data

on ali the products listed below.

Pipe Insulation

Boiler Insulation

Noise Control Products

Duct Insulation

Roof Insulation

Cold Storage Insulation

FIBERGLAS CANADA LIMITED
GENERAL SALES OFFICES:

10 PRICE STREET, TORONTO, ONTÁRIO
BRANCH OFFICES:

MONTREAL • OTTAWA • TORONTO
WINNIPEG • VANCOUVER
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FLOW ITSELF HELPS
MAKE SMS BALL VALVES
EASY TO CLOSE

Flow velocity actually assists the closing operation of

SMS Ball Valves. With the hydraulic action boosted by

the powerful leverage of the simple link and lever

mechanism (visible through the lucite cover of the

demonstration model above), the valve is remarkably

easy to close. The wedging action of the metal-to-metal

seats assures drop-tight closure.

In the open position, the valve is like a straight length of

pipe. Pressure drop and turbulence are kept to a

minimum, resulting in lower pumping costs and

longer valve life.

The high quality and performance characteristics of

SMS valves are guaranteed by over 75 years of research

and engineering. For detailed information about the

complete line of SMS Ball Valves, Rotovalves and

Butterfly Valves, contact S. Morgan Smith,

Canada, Limited. Address:

330 Bay Street, Toronto 1, Canada.

HYDRAULIC
TURBINES

PUMPS

I

GATES & HOISTS

TRASH RAKES

ACCESSORIES

HYDRODYNAMICS

S. MORGAN SMITH
CANADA

AFFILIATED WITH S. MORGAN SMITH CO.. YORK. PA.. U. S. A.

ROTOVALVES

BALL VALVES

BUTTERFLY
VALVESI

FREE-DISCHARGE
VALVES

CONTROLLABLE-
PITCH
SHIP PROPELLERS

• PERSONALS

brooke, Que.
Mr. Gauthier holds a B.A.Sc, degree

in mechanical and electrical engineering
from the Ecole Polytechnique. He grad-

uated in 1954.

K. H. Wu, jr. e.i.c, a civil engineering

graduate of the University of Lignan,

China, class of 1949, who was last year
with the Department of Mines and Na-
tural Resources, water resources branch,

at Winnipeg, Man., has acceptri a posi-

tion with P.F.R.A., at Regina, Sask.

F. J. Bollinger, jr.e.i.c., of the Canadian
Kellog Construction Company, has left

Montreal and is working for the firm as

field engineer in Tuscola, 111., where
the company is extending the existing

facilities of the National Petro Chemical
Company Limited.

A 1954 graduate of McGill University

he was awarded a B.Eng. degree in civil

engineering.

Ivan Brucky, jr.e.i.c, a 1954 graduate

of the University of Manitoba, in civil

engineering, is employed with the Abitibi

Power and Paper Company, Toronto, as

a junior structural engineer.

Prior to this Mr. Brucky was associated

with the Ontário Department of High-
ways.

R. Giovannetti, jr.e.i.c, formerly a de-

sign engineer in the maintenance engi-

neering department of the Ford Motor
Company of Canada, at Windsor, Ont.,

has transferred his services to the Cana-
dian Gypsum Company Works, Windsor,

N.S.

Mr. Giovannetti obtained his engineer-
ing training at the Nova Scotia Technical

Corrections
It was reported in the Personals

column, October issue, that A. M.
Chrk, m.e.i.c, of the Canadian
Blower and Forge Company Lim-
ited, Toronto, had moved to the

Hamilton office. This statement

was incorrect. There is no change
in Mr. Clark's position as branch
manager for the company at Tor-

onto. The error arose from a mis-

interpretation of mailing instruc-

tion.

In the October issue of the

Journal it was reported that R. E.

Chamberlain is employed with
Bailey Meter Company in Mont-
real. This is correct.

However there are two Junior

members of the Institute by the

name of R. E. Chamberlain, both

of whom now work in Montreal.

Unfortunately, biographical mater-

ial used for the Personal was con-

fused, and does not pertain to

Robert Ernest Chamberlain as it

should but rather to Ross Edwin
Chamberlain of Dominion Bridge

Company Limited.

The Journal regrets this error

and extends apologies to both

gentlemen. A corrected Personal

will appear in the Deccmber issue.

1582 (60) THE ENGINEERING JOURNAL—NOVEMBER, 19S6



)emblem

TIADE MARK

NICKEL STEEL

Nickel is being utilized to assist the design engineer

in an ever increasing varicty of equipment. It is used

extensively in the direct-hardening engineering

steels where it greatly improves mechanical

properties. Also the nickel-containing carburizing

steels are favoured because they distort less in

heat treatment and perform better in service,

particularly when heavy loads are encountered.

Increased Corrosion Resistance

Proprietary brands of the weldable, low-alloy

high-strength steels usually contain nickel. Such

steels allow for weight reduction because they have

higher yield points than the weldable grades of

unalloyed steels. These materiais also have better

resistance to the corrosion effect of atmospheres

than do the weldable grades of unalloyed steels.

Strengthens Matrix

To obtain proper mechanical properties in large

forgings is much more difficult than it is in the case

of the smaller sections usually involved in rolled

steel applications. The properties of large forgings

are therefore dependent on the alloy content.

Nickel, either alone or in combination with other

elements, has been the leader in this field because it

strengthens the matrix, independent of the

carbon content or heat treatment.

Increases Toughness at Low Temperature

Nickel definitely lowers the temperature at which

brittle failure occurs in steel and is certainly the

most potent element in this ability.

Many designers probably are unaware of the fact

that good low temperature properties also indicate

the suitability of a steelfor use at ordinary temperatures

under conditions of high stress concentration

or rapid rates of loading.

THE INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED

25 KING ST. W., TORONTO, ONTÁRIO
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College, graduating with a B.Eng. degree

in mechanical engineering in 1952.

D. H. Smith, jr.e.i.c, has joined the

staff of Consolidated Mining and Smelt-

ing Company of Canada Limited, at

Trail, B.C.

Mr. Smith, who graduated from the

University of British Columbia in 1952,

with a B.A.Sc, degree in mechanical en-

gineering, has since been affiliated with

the Electric Beduction Company of Can-
ada Limited in Toronto.

R. B. Kerr, jr.e.i.c, has been appointed

manager of Cooper-Bessemer of Canada
Limited in Edmonton.

For a number of years associated with

the Canadian Westinghouse Company
Limited at Hamilton and Edmonton, he
is a University of Saskatchewan graduate

in electrical engineering, class of 1948.

Lt. Cmdr. G. L. Hopkins, R.C.N., jr.-

e.i.c, previously deputy electrical officer

on the cruiser H.M.C.S. Quebec, is now
serving at the R.C.N. Air Station,

H.M.C.S. Shearwater, at Dartmouth,
N.S., also as deputy electrical officer.

Lt. Cmdr. Hopkins graduated in elec-

trical engineering from McGill Univer-

sity in 1952.

Gabriel Gagnon, jr.e.i.c, employed for

several years with the Lower St. Law-
rence Power Company, Rimouski, Que.,

has joined the operating department staff

of the Quebec Power Company in Que-
bec City, Que.

Mr. Gagnon graduated from Lavai Un-
iversity in 1948 with a B.A.Sc, degree in

electrical engineering.

F. George Pack, jr.e.i.c, is a design en-

gineer with Giffels and Vallet of Canada
Limited, Windsor, Ont.

Last year he was employed by Do-
minion Structural Steel Limited in Mont-
real as a reinforcing manager.

He is a 1950 graduate in civil engin-

eering from Queens University.

Allan E. Toole, jr.e.i.c, is on the staff

of the National Research Council, Ot-

tawa. He is a design engineer working in

the power section of plant engineering

services.

Mr. Toole is a Queen's University

graduate, class of 1950, and was prev-

iously employed with Canadian Indus-

tries Limited.

C. G. Thompson, jr.e.i.c, formerly plant

engineer on the staff of Simmons Limit-

ed, Montreal, has transferred his services

to the Escambia Bay Chemical Corpora-

tion, Pensacola, Florida.

He is a 1949 graduate in mechanical

engineering from McGill University.

Lieut. (E) R. A. Williams, R.C.N.,

jr.e.i.c, carrying out administrative and

engineering work with the R.C.N. is

posted at H.M.C.S. Ontário at Esqui-

malt, B.C.

Lieut. Williams graduated from the

University of New Brunswick in 1953
with a B.Sc. degree in mechanical engi-

neering and then underwent a period

of naval and engineering training with
the R.C.N. In 1954 he joined the cruiser

H.M.C.S. Quebec, and obtained further

qualifications as a marine engineer. Last

year Lieut. Williams was sent to the

Royai Naval Engineering College, Ply-

mouth, Eng., for a twelve month course

in marine engineering theory.

R. P. Baronet, jr.e.i.c, is with Ford
Motor Company of Canada Limited, pro-

duction engineering department at Wind-
sor, Ont.

Mr. Baronet graduated from McGill
University with the degree B.Eng. in

mechanical engineering in 1950 and
then gained experience with the Singer
Manufacturing Company.

C. Markopoulos, jr.e.i.c, is an electrical

engineer with Aluminium Laboratories in

Montreal.

Formerly associated with A. D. Ross
and the Canadian Comstock Company
in Montreal, he is an electrical and
mechanical engineering graduate from
the National Technical University of

Athens, class of 1950.

H. L. Bachman, jr.e.i.c, is employed
with Pacific Car and Electric, power

SPECI A LI ST S IN:DART
UNIONS

for efficient service

and economy

Two Bronze Seats Ground to a True Ball Joint

DART UNION COMPANY OF CANADA LTD
TORONTO CANADA
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FOR OVER 70 YEARS THE LEADER
in DEVELOPMENT

and PRODUCTION

of ali types of

Ball and Roller

Bearings

UNEQUALLED
PRECISION
QUALITY

DEPEN DABILITY

FISCHER BEARINGS (CANADA) LIMITED
240 FLEET STREET E., TORONTO 2, ONTÁRIO

In Quebec: 6546 UPPER LACHINE ROAD, MONTREAL 28



There's a

Air Processing Unit

For Your Specific Purpose
v

MODEL
"C"
UNIT

HEATER

Ideal for heating those "chilly spots" in

your plant. Operates on 2 lbs. to 100 lbs.

steam pressure. Adjustable louvres. Avail-

able in 20 sizes. Attractively finished in

dull, hammer tone.

BULLETIN No. C3137.

• HEATING • COOLING
• HUMIDIFYING

• DEHUMIDIFYING
• FILTERING

• BY-PRODUCT RECOVERY

HIGHBOY
OR LOWBOY
UNIT HEATERS

An ideal unit for heating
or ventilating large áreas.

"Highboy" floor type
model or "Lowboy" mod-
el for suspension from
ceiling. Neat, compact de-
sign with specially shaped
outlets that diffuse the air

effectively.

BULLETIN No. 3704.

AIR
WASHERS

Any desired air condi-

tion can be economically
obtained with these effi-

cient units. Models avail-

able for general comfort
conditioning, recovery of

valuable by-products in

dust form and for providing dust-free, fully

conditioned air for industrial processes.

BULLETIN No. 3142.

PUMPING PROBLEMS

Write today, outlining your specific

pumping problem. We'U send you a

"Canadian Buffalo" bulletin outlining

the mechanical features of the pump best

suited to meet your requirements.

PC AIR CONDITIONING UNITS

Gives you complete control of your air. Available
in combinations suitable for simple cooling or
complete air conditioning with any, or ali, of these

functions: cooling, heating, humidifying, dehu-
midifying, or cleaning. Automatically controlled if

desired. BULLETIN No. 3703.

CANADIAN BLOWER
& FORGE

COMPANY LIMITED
HIA» OFFICE. KITCHENER, ONTAtlO

Canadian Blower & Forge Compony Limi«-d,

Kitchener, Ontário

Gentlemen

:

I have looked over fhe checJr-íisf of quality

"Canadian Buffalo" Air Processing Equipment,

be/ow, please send me Bulletin No

Nome

Firm

Addr*is

FNGINEERING SALES OFFICES: MONTREAL • TORONTO • HAMILTON

SAINT JOHN • WINNIPEG • REGINA • CALGARY • EDMONTON • VANCOUVER
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transmission engineering design section,

at San Francisco, Calif.

Since graduating from the University

of Manitoba in 1949 Mr. Bachman has

gained experience in electrical engineer-

ing with the Manitoba Telephone Sys-

tem in Winnipeg, the Canadian West-
inghouse Company Limited, Hamilton,

and most recently has been associated

with the B.C. Electric Commission trans-

ission department at Vancouver.

Flt. Lt. J. P. Pagnutti, B.C.A.F., jr.e.i.c,

is assistant professor of mechanical en-

gineering at the Royai Military College,

Kingston, Ont.

Flt. Lt. Pagnutti graduated from
Queen's University with a degree in

mechanical engineering in 1953 and then

spent some time with the technical train-

ing unit of the R.C.A.F. in Vancouver.

Jean Choquet, jr.e.i.c, of the Britisb

American Oil Company has been trans-

ferred from Montreal to Calgary where
he is employed as a refinery engineer.

Mr. Choquet joined the B.A. Oil Mont-
real east refinery shortly after he re-

ceived a degree in civil engineering from

the Ecole Polytechnique in 1948.

K. A. Mellish, jr.e.i.c, of the Depart-

ment of Health and Welfare, Public

Health Engineering Division, formerly of

Truro, N.S., has been transferred to Re-

gina, Sask., where he will hold the posi-

tion of district enginer.

Mr. Mellish was graduated from the

University of New Brunswick in 1950
with a degree in civil eagineering.

R. A. Cárter, jr.e.i.c, is employed with

Canadian Industries Limited as an as-

sistant project engineer.

Mr. Cárter has been associated with

Canadian Refractories Limited at Kilmar,

Que., and shortly after his graduation

from the University of Manitoba in 1949

gained experience with Duplate Canada
Limited at Oshawa, Ont.

J. C. Gilmore, jr.e.i.c, has been named
assistant manager of the Port Arthur

Public Utilities Commission, Port Arthur.

Mr. Gilmore has served the Commis-
sion for two years, since transferring his

services from the Gatineau Power Com-
pany in Ottawa. He is a graduate of the

University of Manitoba, class of 1949.

D. W. Durst, jr.e.i.c, a 1949 graduate

of Cambridge University is employed as

a development engineer with Hayward,

Tyler and Company Limited, at Luton,

Bedfordshire, England.

In 1951 he was associated with the

Canadian General Electric Company
Limited at Peterborough, Ont.

W. R. Hammond, jr.e.i.c, has accept-

ed a position with Super Oil Seal Man-

ufacturing Company Limited in Hamil-

ton, Ont.

Most recently a design engineer with

Martlin and Lawrie Limited, Hamilton,

he has also been employed with Cana-

dair Limited in the same capacity.
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II

Full flash-over and dual testing of these low voltage pin-type insulators

is just a part of the rigid testing routine regularly carried out on every

single pia type insulator produced by Canadian Porcelain.

The continuous moving belt is so designed that each insulator

undergoes a ten-second high frequency, and a five-minute normal

frequency, full flash-over.

Striet supervision ensures the removal of any insulator that fails

to pass this exacting test — so "not a single one sneaks by."

This results in the customer receiving insulators that have been

fully tested, electrically and mechanically, and represents part of

producing a first class product.

CANADIAN PORCELAIN
Company Limited

HAMILTON • ONTÁRIO • CANADA

CP 1/56
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He is a University of Toronto grad-

uate, class of 1953.

Robert J. Cream, jr.e.i.c, is employed

as an economic analyst with Polymer
Corporation's economics department at

Sarnia, Ont.

A chemical engineering graduate with

a B.Eng. degree awarded him in 1952

at McGill University, he has since been
employed with Donnaconna Paper Com-
pany at Donnaconna, Que., and has been
engaged in post-graduate studies in busi-

ness administration at the University of

Western Ontário.

R. L. Nordlund, jr.e.i.c, originally a

graduate of the University of British

Columbia, class of 1951, has returned
to Canada from the University of Illinois

where he was recently awarded a Ph.D.
Degree in civil engineering. He has ac-

cepted a position with Raymond Con-
crete Pile Company in Vancouver.

Dr. Nordlund has also studied at the

University of Texas. He received an
M.Sc. degree in civil engineering from
that university in 1954.

Eric E. Lang, jr.e.i.c, of Canadian In-

dustries Limited, has received a trans-

fer from the Brownsberg, Que., plant,

where he has been methods engineer in

the industrial engineering section, to the

Millhaven works, at Kingston, Ont. where
he will continue to hold the position of

methods engineer.

Mr. Lang graduated from the Univer-

sity of Toronto in 1950 and then gained

experience with Ford Motor Company
and Bickle-Seagrave, Limited before

joining the company he now serves.

Lieut. C. A. Leech, jr.e.i.c, a 1953

graduate of the University of Manitoba

in civil engineering is serving a two-year

term of duty with the First Field Squad-
ron, R.C.E., Second Canadian Infantry

Brigade Group in Germany.
Lieut. Leech was formerly with the

Royai Canadian Engineers in Chilliwack,

B.C.

J. M. S. Cherry, jr.e.i.c, is working as a

civil engineer at Downsview, Ont., with

the structural department of the firm of

J. B. Parker and Associates, Toronto.

Mr. Cherry was employed with Cana-
dian British Engineering Consultants of

Toronto in 1955. He received a B.S.Eng.

degree from Leeds University in 1954.

M. Erdstein, jr.e.i.c, a Purdue Univer-

sity graduate of 1955 with an M.Sc. in

civil enginetring has accepted an ap-

pointment as structural design engineer

with Aluminium Laboratories Limited, in

Montreal.

Earlier this year he was engaged in

the same type of work with the Shaw-
inigan Engineering Company Limited,

Montreal.

W. J. Swanson, jr.e.i.c, has been trans-

ferred from the position of resident en-

gineer on the DEW Line to work in the

same capacity on the construction of a

pulp mill at Thurso, Que., for the

Foundation Company of Canada.

Mr. Swanson first became associated

with the firm in 1951, on graduation

from the University of British Columbia

in civil engineering.

J. A. M. Bell, jr.e.i.c, until recently

concerned with seismic work in Alberta

has taken a position with Canadian In-

dustries Limited, Vancouver, in the tech-

nical services section of the company's

explosives division.

Mr. Bell obtained a B.Sc. degree in

civil engineering at the University of

New Brunswick in 1950.

George P. Miller, Jr.E.I.C, has been ap-

pointed to the engineering staff of L. E.

Shaw Limited, Halifax, N.S.

Mr. Miller received a B.Eng. degree

in civil engineering from the Nova Scotia

Technical College in 1951 and then

joined the Montreal Engineering Com-
pany Limited as a structural designer,

remaining with the firm until the pres-

ent time.

Raoul Verret, jr.e.i.c, has recendy join-

ed Werner Textile Consultants of New
York. His first assignment with the firm

of management consultants for the tex-

tile industry has taken him to Rio

Grande do Sul, Brazil.

Previously employed with Dominion
Textile Company in Valleyfield, Que..

THERE'S A FASCINATING FUTURE

for ENGINEERS in the

COMMUNICATIONS BUSINESS

We re looking for keen young

engineers vvho graduated within

the past few years. Their salaries

would be commensurate with

qualifications and experience,

and every opportunity would be

given them for advancement to

higher exeeutive positions in both

engineering and administrative

capacities.

Our continuing progress and

expansion plans offer a diversitv

of jobs in the engineering of

communication systems. Latest

types of radar, radio and micro-

wave equipment— network TV
and transmission — telephone

switching, carrier, cable distri-

bution and other communication

systems provide a wide choioe

of career over a broad territory.

Write*, phone or apply in

person to our Emplovment Office

at 620 Belmont St., Montreal—
or 76 Adelaide St. W., Toronto.

^Applicants should be availobh for

interview in Montreol or Toronto.

IUustration shows
part of a 60-ft- dish

antenna for over-

the-horizon micro-

tcave transmission.
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he is a graduate of the Ecole Polytech-

nique, class of 1952.

J. D. Mcllveen, jr.e.i.c, formerly divi-

sional supervisor (Eastern Canada) for

Defence Construction (1951) Limited,

in Ottawa, now holds the position of

branch manager for the firm in Toronto.

He is a Queen's University graduate,

formerly associated with the Central

Mortgage and Housing Corporation, To-

ronto, and the Department of Highways.

John E. Sackville, jr.e.i.c, has joined

Canadian Westinghouse Company Lim-

ited, industrial products division, at Ham-

ilton, Ont. His position is that of asso-

ciate engineer.

A University of Saskatchewan grad-

uate in electrical engineering, class of

1950, Mr. Sackville has for some time

served the firm of Wheaton Electric

Company Limited in Saskatoon, Sask.

W. M. Carr, s.e.i.c, a graduate in

mechanical engineering from the Uni-

versity of Toronto, class of 1955, holds

the position of sales engineer with C. A.

Dunham Company Limited in Hamilton,

Ont. He also supervises the installation

of heating .equipment and services and

advises on their maintenance.

A. O. Dyregrov, s.e.i.c, a 1955 grad-

uate from the University of Manitiba.

is employed with the St. Lawrence Sea-

way Authority in Montreal.

Kaare Hoeck, s.e.i.c, formerly at work

with Haddin, Davis and Brown at Re-

gina, Sask., has accepted employment
with the Foundation of Canada Engi-

neering Corporation Limited in Van-
couver.

Mr. Hoeck followed civil and struc-

tural engineering studies in Denmark and
raduated with an M.Sc. degree in 1955.

J. Claude Allard, s.e.i.c, a mechanical

and electrical engineering graduate of

the Ecole Polytechnique, class of 1955,

has gone to Kingston, Jamaica where
he is employed with Sprostons

( Jamaica

)

Limited.

Until recently Mr. Allard was employ-
ed with the firm of J. A. Beauchemin
and Associates, consulting engineers, in

Montreal.

Georges Blouin, s.e.i.c, a 1950 gradu-

ate of Lavai University in civil engineer-
ing is in La Oroya, Peru where he is

employed with an American mining con-
cern, the Cerro de Pasço Corporation.
He holds the post of staff engineer in

the construction department.

Jack B. Lutz, s.e.i.c, a Queens Uni-
versity graduate of 1956 in mechanical
engineering has found employment with
Imperial Oil Limited, Sarnia, Ont.

G. A. D. Reed, s.e.i.c, a B.Eng. grad-

uate in chemical engineering from Mc-
Gill University. class of 1956, has joined
the staff of Johnson and Johnson Lim-
ited, Montreal, in their new Canadian
Research Centre.

MIGHTY FINGERS
FOR

MAMMOTH CRANES

Whether it's a forging to carry

heavy loads like this giant hook, or

a 40-foot tail shaft for large marine

installation, or a powerful axle

used in modern diesel locomotives,

likely it is a product of Canada
Foundries & Forgings Limited.

Throughout Canadian industry —
in mining, ship building, engineer-

ing, hydro-electric, pulp and paper
— the great Canforge plant at

Welland, with its up-to-date equip-

ment and complete facilities, is

first choice when the need is for

heavy duty forgings.

Prompt attention given enquiries regarding

Light or Heavy Forgings

Photograph at left

shows Hook Block

forged in our Wel-

land plant of .35

carbon steel, for

200- to n Electric

Travelling C r a n e

built by Provincial

Engineering Limit-

ed of Niagara Falis,

Ontário.

1,000 Ton Steam Hydraulic Press.

CANADA
FOUNDRIES & FORGINGSLIMITED • WELLAND, ONT.
r MONTREAL- BROCKVILLE -TORONTO 'WIN NI PEG-VAMCOUVER +.
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NEWS OF THE BRANCHES

Activities oí the Forty-Seven Branches oí the Institute

and abstracts of the papers presented at their meetings

HAMILTON

A. F. BARNARD, jr.e.i.c,

Secretary-treasurer

W. A. H. FILER, jr.e.i.c,

Branch News Editor

Tour of Aircraft Flant

The Hamilton Branch commenced its

fali activities on September 14, 1956,
with a tour of the De Havilland Aircraft

plant at Downsview, Toronto. Some fifty

members enjoyed an extremely well org-

anized tour in groups of four or five

with aeronautical engineers as guides.

Aircraft production in general is similar

to automobile production in so far as
assembly ltne procedure is concerned.
However the basic material is sheet alu-
minum instead of tin plate and there is

much more custom work since there are
many varied uses to which these planes
are put.

Two planes currently in production,
the Beaver and the Otter, have a similar
basic structure for ali orders but the
future use of the aircraft determines
whether it will be equipped with wheels,
floats or skis and to some extent how
the interior will l»e finished. The Beaver,
a single-engined, high wing monoplane
ts now in operation in thirty countries
throughout the world. Its uses vary from
taxi service in South America to military
service with the United States and Cana-
dian armed forces. The Otter, a similar
but larger plane capable of carrying ten
people, is used on commercial air routes
in Norway and also by the armed forces.
Several are to be used in the Antarctic
next year for survey work forming part
of the Geophysical Year activities. These
planes have been used extensively by
bush pilots in northern Canada.
Major components of both these air-

craft are fabricated by subcontractors
and the assembly is completed at this

plant. The Pratt and Whitney piston en-
gines forming the power plant for these
craft are not new. It is interesting to

know that no new engines as such are in

production but those used are complete-
ly rebuilt.

De Havilland is making a major con-
tribution to both civilian and military

air power. Bush pilots and air force pilots

alike are assisted in their various roles

by these sturdy craft.

Professional Development Program
Re-Opens

The Professional Development Pro-

gram sponsored by the Hamilton Branch
began its courses on Wednesday, Sept.

.

19, witíi Registiation Night. Applicants

for the four groups totaled two hun-

dred and ten. This course offers engineers

continued education in non-technical sub-

jects varying from public speaking to

business administration. Hamilton can be
proud that it has the largest of eleven

such programs operating across Canada.
An outline of the aims and operation of

the program was given by the director,

W. H. Hohn. Mr. J. J. Kelly. Hamilton
Branch chairman, spoke on the advant-

ages of membership in the Institute.

Colonel T. M. Muir represented the Asso-

ciation of Professional Engineers of On-
tário. Colonel L. F. Grant, field secretary

of the E.I.C., and the originator of these

programs in Canada, provided a history

of the establishment and advance of them
since 1950.

TECHNICAL SECTION

E. R. BUSHFIELD, jr.e.i.c,

Chairman

Technical Section Formed

A technical section has been formed
within the Hamilton Branch of the E.I.C.

This has come about as a direct result

of enthusiastic response to the technical

questionnaire. Due to numerous requests

a committee was formed consisting of

D. B. Williamson, R. G. Vicarv, M. M.
Kennedy, D. W. Hawes, G. Elliot and
E. R. Bushfield

Because of the heavy response of the

mechanical and electrical engineers to

the survey, the committee sought a tech-

nical subject which would appeal to this

group — and also appeal to the remain-

ing members who were good enough to

send us their opinions.

Lecture Program on Atomic Energy

The committee decided on "Atomic
Energy" and proceeded to organize a

lecture programme on this interesting

science which will become such an im-

portant factor in daily and industrial

living.

Having arrived this far the committee
were then very fortunate in obtaining

two well-known and personable nuclear

physicists to conduct the program.

These gentlemen are: Dr. M. W. Johns,

of McMaster University, and Dr. D. M.
Roberts of the Canadian Westínghouse

Company.
The lectures and subsequent discus-

sions are planned so that any member of

the E.I.C. may come, learn and enjoy

the science of nuclear energy. The course

consists of six lectures beginning with the

basic theory of nuclear composition —
graduating to elementary reactor design.

These lectures interlock so that any engi-

neer can pick up the subject through
regular attendance from the first lecture

on. Two texts which will assist you in

enjoying the nuclear subject will be used
as reference.

Provides Grounding for Future Study

The approach is such that the ground-
work this season will provide a position

from which to move into more specializ-

ed nuclear fields in following years, pro-

vided sufficient interest is shown.
For the first year it has been decided

to make no charge for the course to

E.I.C. members, despite the considerable

expense. Non-members will be charged

$10.00 for the program.

Lectures were arranged for the first

Monday of each of the winter months,

from 8.00 to 10.30 p.m.: at Canadian

Westínghouse Electronics Auditorium,

Longwood Road.

Outline of Lectures

Lecture 1—The nucleus and nuclear

(October 1) Radiations.

Lecture 2—Neutrons: The biological ef-

( November 5 ) fects of radiation.

Lecture 3—The fission process and nuc-

(December 3) lear reactor principies.

Lecture 4—The reactor as a tool for in-

(January 7) dustry.

Lecture 5—Nuclear reactor design.

(February 4)
Lecture 6—Problems of the reactor engi-

( March 4) neer.

KOOTENAY

G. T.
J.
HUGHES, m.e.i.c,

Branch News Editor

The Kootenay Branch of the Institute,

meeting over a turkey dinner in Trail,
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FOR

LOW
INSTALLED COST

AND
LIFETIME SERVICE

N0-C0-R0DE
ROOT-PROOF

SEWAGE AND DRAINAGE
PIPE

SPECIFT GENUINE NO-CO-RODE
PERFORATED PIPE FOR:

• DRAINING WET SPOTS IN

DRIVE-IN THEATRES, ATHLETIC

FIELDS, GOIF COURSES,

IAWNS, PARKING IOTS,

AIRPORTS, ROAD BEDS, ETC.

• FOUNDATION FOOTING
DRAINS

• FARM AND MUCK IANDS
DRAINAGE

• SUB-SOIL IRRIGATION

—

NON PRESSURE

• SEPTIC TANK DISPOSAl BEDS

•Trode Mark

No-Co-Rode is the Root-Proof pipe for modern

sewage and drainage systems. The long, light-

weight lengths are easy to handle and install.

The tapered joints simply tap into place with

wood block and hammer and are self-sealing.

No cement, caulking or compounds are required.

No-Co-Rode is rust-proof . . . strong, tough,

resilient—withstands surface shocks, soil move-

ment . . . temperature changes. It resisfs acids

and alkalies in sewage wastes. Losts for

years underground.

For building to sewer or septic tank connections,

storm drains and other underground non-

pressure systems, specify Genuine No-Co-Rode

Root-Proof Pipe.

For septic tank disposal beds and other drainage

systems, No-Co-Rode Perforated Pipe will ensure

dependable, long term service.

Another dependable product of

Alexander MURRAY & Company Limited

AVAILABIE FROM PIUMBINO A BUILDING SUPPLY DEALERS . . . COAST TO COAST
Manufactured by NO-CO-RODE Company Limited, Cornwall, Ontário

• BRANCH NEWS

B.C., on September 19, heard R. Fraser
Mitchell, superintendent of maintenance
and construction at the Warfield plant
of Consolidated Mining and Smelting,

describe his impressions of a recent trip

to Hong Kong.
Visiting the East on a business trip

sponsored by the International Co-opera-
tive Administration of New York, Mr.
Mitchell went there to advise the Tai-

wanese on the starting of a new coke
ammonia plant. Slides of rural, domestic
and industrial life illustrated his talk and
drew attention to the contrast between
present day conditions in the Orient and
in the West.

LETHBRIDGE

R. D. HALL, jr.e.i.c,

Secretary-treasurer

Dr. L. B. Thomson Addresses Meeting
at Vauxhall

The Lethbridge Branch was very sorry

to hear of the recent death of Dr. L. B.

Thomson of Regina, director of P.F.R.A

Dr. Thomson had addressed the dinner

meeting following a trip to The Bow
River Project of the P.F.R.A., on Satur-

day, September 15, 1956. A personal

friend of a number of Lethbridge Branch
members, Dr. Thomson was well known
and held in high esteem by his associates

and his staff, a number of whom belong

to the Lethbridge Branch.

Trip To Bow River Project

Some 50 members of the Branch and

their wives toured a portion of the Bow
River project of the P.F.R.A. commencing
at the Travers dam, about 40 miles

north of Lethbridge.

Travers dam is 3,000 ft. long, 1,000

ft. wide at the base, of earth fill con-

struction and containing some 4M million

cu. yds. of earth and gravei fill. It was

built at a cost of 2% million dollars and

serves the double purpose of eliminating

6 miles of steep and sliding sidehill canal

and provides 100,000 acre feet of live

water storage in the reservoir.

From Travers Dam the party followed

the main canal, past the Little Bow Dam
and reservoir and visited a number of

concrete drops and check structures. The
tour terminated at the Expanse Coulee
siphon, an inverted siphon of wood stave

construction, 4,810 feet long, 10% ft. in

diameter.

The portion of the project toured was
the central portion of tliis undertaking.

The whole project extends from the Bow
River diversion works at Carsland, 30

miles south east of Calgary, for some

140 miles to Medicine Hat. Ultimately

227,200 acres of land will be irrigated.

and about 99,000 have water available

at present.

W. F. Hall, M.K.i.c. and W. D. Gray.
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TURBINE SYSTEMS completely Free

of deposits, oxidation and foam 99

Mr. W. R. Riddell, Superintendent of this

plant, states: "Texaco Regai Oil PC (R & O)
has always given dependable performance as

a turbine lubricant. Ali systems remained

free of deposits, oxidation and foaming
conditions. We are also very impressed by

the length of service your oil continues

to give."

Texaco Regai Oil R & has been proved by

test to have ten times the oxidation resistance

of ordinary turbine-quality oils— far greater

ability to keep systems free from sludge, rust

and foam. And there is a complete line of

Texaco Regai Oil R & O approved by ali

leading turbine builders for ali types and

sizes of turbines— as well as types and sizes

of hydraulic equipment.

Let a McColl-Frontenac Lubrication Engineer

help you select the proper one to keep your

turbine and hydraulic equipment trouble-free.

Just call the nearest of the many McColl-
Frontenac Bulk Stations across Canada,
or write: McColl-Frontenac Oil Co. Ltd.,

142 5 Mountain Street, Montreal 2 5, Quebec.

McCOLL-FRONTENAC OIL COMPANY LIMITED—Manufacturers and Distributors in Canada of Texaco Petroleum Products.

Texaco Regal Oils R& O
FOR ALL TURBINE AND HYDRAULIC UNITS
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DEPENDABLE
ELECTRICAL

WIRES
AND CABLES

43 YEARS

(5

Bare Copper Solid Line Wire.

Neoprene — Polyethylene Covered

Weatherproof Wire.

Rubber Insulated Wire Neoprene

Jqcketed.Type RWU

Flameseal Thermoplastic Wire for

direct or indirect Burial. Type TWU.

Paper Insulated Lead Covered

Cable.

• BRANCH NEWS

m.e.i.c, were in charge of the tour,

Mr. Hall and other Vauxhàll members
looked after arrangements for the field

trip and dinner meeting.

Vauxhàll Laboratories

Following the tour, a visit was made
to the Vauxhàll laboratories, operated

jointly by the P.F.R.A. drainage division

and the Dominion Experimental Station,

Department of Agriculture. It was noted
that the work of soils testing for suita-

bility to irrigation; drainage without
which land under irrigation soon becomes
ruined by alkalinity; and development
and testing of suitable crops is some of

the work carried on at this station. E. A.

Obfson, m.e.i.c, outlined the work per-

formed by the P.F.R.A. and W. L. Ja-

cobson briefly described the projects

carried out by the Dominion Experi-

mental Station.

Dinner Meeting

Members and their wives enjoyed a

cocktail hour and dinner at the P.F.R.A.

station following the tours. A. J. Branch,

chairman of the Lethbridge Branch was
in charge of the dinner meeting.

Mr. Ol°fson introduced the speaker,

paying tribute to the part he has played

in the development of irrigation in West-
ern Canada.

Some Aspects of Irrigation Development

In h ; s address, the late Dr. Thomson
stressed the need for teamwork between
agriculturists and engineers in irrigation

development.

P.F.R.A., which had its beginning in

depression years sought to reduce the

drought problem then being experienced.

Investigations were made into problems
of soil drifting, water storage and land

suitability. P.F.R.A. has spent about 20
million dollars in an effort to bring a

better balance to agriculture. Wheat is

still Canada's number one industry, with
pulp number two. The movement of

people from unsuitable to suitable land
is one of the major projects in Canada's
irrigation development. Dr. Fairfield,

former head of the Dominion Experi-

mental Station at Lethbridge was credit-

ed with the successful promotion of the

Lethbridge Northern Irrigation Project.

This project together with the St. Mary's
and Milk River Irrigation Development
under the joint efforts of federal and
provincial governments has resulted in

expenditures of between 40 and 50 mil-

lions of dollars.

Projects under development or plan-

ning now include the Red Deer projects

which will irrigate 400,000 acres, and
the South Saskatchewan River project

which will assist in water conservation

and irrigate 600,OCO acres of land.

Drainage is important if land is to

remain productive, and the biggest job is

to make the most efficient use of land,

which in turn is responsible for the larg-

est portion of Canadian economy.
In conclusion the speaker stressed

again the need for continuing co-opera-

tion between members of the agricultural

and engineering professions, and caution-

ed ali persons in irrigation work to con-

stantly consider the men who are to

farm and are farming irrigated lands.

OTTAWA

STEWART G. FROST, jr.e.i.c,

Branch News Editor

Talk by R. G. Johnson Opens Prograrh

For 1956-57

Over $925 million worth of contracts

have been processed by Defence Con-

struction ( 1951 ) Limited during its six

years of operations. This was disclosed

by R. G. Johnson, president and general

manager of D.C.L., speaking to the Ot-

tawa Branch at a luncheon meeting on

September 10, 1956.

Mr. Johnson outlined the wide range

of activities of his crown Corporation:

from dams to gate houses, from Pakistan

to France. New construction work is

being awarded at the rite of $12 million

per month, mainly buildm^s. and is being

performed at a rate of half a million a

day.

Need for Construction Management

Speaking of the construction industry,

Mr. Johnson stressed the need for con-

struction management. Small family size

construction firms are finding it necessary

to merge into laree companies in order

to meet the need for proper planning

and management of large complicated

projects. Men with sound engineering

knowledge and experience and capable

of assuming administrative and manage-

ment positions are urgently needed.

He added that winter construction must

be increased, explaining that D.CL. had

been forced into winter construction due

to the urgency of its work. and was

now carrying out almost half its work

each year between November and April.

Some extra costs are involved but these

must be accepted if progress is to come.

Mr. Johnson's talk opened the 56-57

program of the Ottawa Branch. Other

luncheons will be addressed bv Premier

J. S. Smallwood of Newfoundland and

Mr. D. C. MacCallum of Racey-Mac-

Callum Associates. A field trip to the

St. Lawrence Seaway and an Architects'

—Engineers' Dance are also planned.

SARNIA

T. H. DOBBIN, m.e.i.c,

Secretary

K. J. RADCLIFFE, jb.e.i.c,

Branch News Editor

The first meeting of the Sarnia Branch

of the Institute this season was held on

Whatever your requirements

Write or Wire us

for quotations.

llRELLI
Cables, Conduits Limited

St. Johns, Que. Canada

Representatives in ali principal

cities across Canada.
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• BRANCH NEWS

Sept. 27, 1956, at the Vendome Hotel
with Charles Phelps, M.E.I.C., chairman
of the Sarnia Branch of the Institute pre-

siding at the meeting. Guest speaker was

J. R. Nickolson, who was at one time
associated with the Polymer Corporation
in Sarnia, as general manager and later

as executive vice-president. Recently re-

turned from Brazil, where he was vice-

president of the Brazilian Traction and
Power Corporation and sénior resident

executive officer in that country until

his resignation last spring, Mr. Nickolson

was introduced by G. R. Henderson,
m.e.i.c, and addressed the group on

"Modern Developments in Brazil".

Too Rapid Development a Problem

Mainly a result of too rapid develop-

ment of the country, are the problems

arising in Brazil today, Mr. Nicholson

felt after five years residence in the

country, noting that it is trying to go

from an oxcart to a jet plane economy
overnight. As an example he described

the major power development with

which he was associated in the South

American Republic—the Lagos under-

ground power plant, and the Paraiba-

Parai River diversion. In less than five

years the entire project, which included

diversion of two major rivers, construe-

tion of tunnels through solid rock, con-

struction of dams, penstocks and power-
houses was completed, as well as the new
power station, adding 350,000 kilowatts

of power to the system, which feeds Rio

de Janiero and Sao Paulo.

He said that the pumps which raise

water from one intermediate reservoir to

a second, 115 feet above it, have a capa-

city of 10,000 gallons per second each,

and four pumps are in constant use.

Twelfth Annual Dance

MONTREAL BRANCH — JÚNIOR SECTION

on

NOVEMBER 23, 1956

at

Sheraton-Mount Royai Hotel

Champlain Room

A feature of this dance will be a fashion show, presented by France-Del

Modes, with furs by Reid, hats by Yvette Brillon, jewels by Jane Harvey.

Fashion Show — 8:30 p.m. Price — $5.00 per couple

Dancing — 10:00 p.m. — $2.00 per couple
( for students

)

Music by Stan Bankley's Orchestra and Trio

Tickets available from:

—

E.I.C. Headquarters-PL 5078
D. H. Walkington-PL 2211, loc. 504

J. A. Laporte-RI 8 7361 - office

DE 4191 - home

Door Prizes and Novelties Dress Optional

D. H. Walkington — entertainment

pacpipe
WOOD PIPE & TANKS

Our catalogue No. 54 gives complete information on
"Pacpipe" Wood stave pipe and tanks. Write now, with-

out obligation, for your copy.

End Grain Block

Lined Sewer Pipe
P

for Mill Effluent

and Sewer Systems

"PACPIPE" continuous Wood Stave

sewer pipe is especially designed to

resist erosion by abrasive waste par-

ticles. This is one of the many appli-

cations using the special properties of

B.C. Fir Wood Stave Pipe, manufac-

tured by Pacific Coast Pipe Co.

pacpipe
WOOD PIPE 8t TANKS
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• BRANCH NEWS
Total output of Brazilian Traction and

its subsidiarias now is 1,700,000 kilo-

watts, or about twice the output when
Mr. Nickolson went to Brazil five years

ago.

Mr. Nickolson added that while poli-

ticai upsets in the country have contri-

buted to making life difficult for sénior

executive or administrative officials in

Brazil, and economic unrest, due to a

period of drought has also accentuated

the nation's difficulties. However, the

sense of humor, seldom lacking in Brazil,

keeps it from being as difficult a country

as it might be, in which to live and do

a good job.

Ted Dill, m.e.i.c, thanked Mr. Nick-

olson for the seventy-five members and
guests present.

Sao Paulo—City of Skyscrapers

Sao Paulo, a city of Skyscrapers, studd-

ed and surrounded by modem factories

producing textiles, high quality footwear,

automotive, glass, electrical, chemical,

rubber, steel and countless other prod-

ucts, has grown from less than 400,000
people to nearly 2,700,000 in thirty-five

years. This growth is due largely to the
ready availability of power.

Natural resources, which include de-
posits of manganese, bauxite, tungsten

and nuclear metais, gold, precious and

Described on the following pages is a field trip undertaken by the Vancouver

Branch to Crown Zellerbach Box and Paper Converting plant, Lulu Island. Shown

above are, left to right, S. S. Lefeaux, Branch chairman, Art Morrow, engineer,

Don Carlson, director of public relations, W. C. Gigler, plant manager, and

F. Webb, production manager of the converting plant.

SPECIFYRa™* SYSTEM

FOR FASTENING INTO

STEEL AND CONCRETE
Better than 100 fastenings per hour can

easily be made with the dependable

Ramset Jobmaster with trigger operation

and other important features. With far

less effort, Ramset system saves up to

90% in time and 50% in cost for new
construction or maintenance work.

Ramset fasteners have been made in

Canada since 1949.

Complete stock and prompt service is

available in every industrial centre in

Canada.

Ask for "Modern Fastening Methods" and
monthly Newsletter. Profit from the many
practical suggestions and diagrams

proved by long successful experience of

thousands of Canadian Ramset users. Ask your dealer for a

copy or write us today.

RAMSET FASTENERS LTD.,
11-15 Lo plante Ave. Toronto, Onr.

Ill

from POWER Pi

PACI

'to

ODUCT

PIUS Cen»uítmp S»rv.o

LIMITED
IUIUN610N, ONTAIIO

0/í'cei Uom Cooif to CooU

ALCHEM SAVES INDUSTRY

Production and Moinfenance Costs by:

it Prevention of scale and corrosion in

power plant and process equipment.

ir Improvement in production efficiency

by correction of fouling, foaming and

corrosion in industrial processes.

* Control of slime-forming organisms in

specialized process equipment.

The finest products and service available.
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ADVANTAGES OF

RAYMOND CONCRETE

PILES . . . Number four of a series

THE 5 TYPES OF RAYMOND PILES

SHOWN . . . (ram Ieft to right

STANDARD • STEP-TAPER

PIPE STEP-TAPER

WOOD COMPOSITE • CAISSON

Soil Investigalions • Foundation Construction

Harbour and Waterfront Improvements

Prestressed Concrete Construction

Cement-mortar Lining of Water, Oil

and Gas Pipelines, In Place

RAYMOND'S.SERVICES ABROAD ... In addition

to the above, ali types of General Construction.
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Engineers' Stores Department Workshop
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||

50-Vehicle GarageR.C.E. Offices. Stores, and Workshop

These and many other Canadiatl Army buildings

at CAMP GAGETOWN, N.B.

are heated by

Unifin BLAST COILS
More and more frequently, top-ranking engineering staffs in

commerce, industry, and government departments are accepting
— and specifying— Unifin Blast Coils for heating, cooling, and
drying applications.

The unique structure of Unifin tubing— in which the fins

are pressed out from the metal of the tube wall itself— results

in superior heat transfer characteristics, low air pressure drop,

quiet operation, long life, and low maintenance. Unifin Blast

Coils are offered in a comprehensive range of sizes and types

through established farí companies.

Standard materiais are "Copperline" —
as efncient as all-copper, but less costly;

and "Steeline" — the answer to high

pressure corrosion problems.

For further information, ivríte to:

D1D ^

Blast
Coil

ification

no* Unifin Tube<^
LONDON, CANÂDA

* THE ONLY INTEGRAL FINNED TUBE

Patented in Canada and Patents pending.

• BRANCH NEWS
semi-precious stones, and a tremendous
oil potential also play a major part

in the development of Brazil.

VANCOUVER

A. D. CRONK, JR.E.I.C,

Secretary

T. F. HADWIN, m.e.i.c,.

Branch News Editor

The 1956-57 program committee of

the Vancouver Branch of the Institute

arranged a fali program which had suf-

ficient variety to appeal to ali mem-
bers, witíi tlieir wives not forgotten. Also

the newly formed structural section of

the Branch prepared an attractive

schedule of papers up to November.
On September 26, 1956, H. T. Libby,

m.e.i.c, spoke on "How Natural Gas

Will be Introduced to Vancouver". The

meeting of October 13 featured "Ladies

Night", with games and dancing, and on

October 24, J. T. Madill, m.e.i.c,

addressed members on "Installation and

Operating Experiences with 2500 foot

Head Kemano Impulse Turbines". Field

trips were organized to Crown Zeller-

bach Box and Paper Converting plant

and to Sicks' Capilano Brewery, where a

succession of small parties also visited.

The Structural Section met on Sep-

tember 18 to hear O. Safir, m.e.i.c, dis-

cuss "Precast Concrete Construction," and

on October 16, L. Narod, m.e.i.c. spoke

on "The Design of the La Connor

Bridge". On November 13, P. Christ-

offerson addressed the group on "Struc-

tural Design Using Model Analysis".

Field Trip

The Branch chairman, S. S. Lefeaux,

was successful in negotiating a pre-offi-

cial opening inspection of the new Crown

Zellerbach box and paper converting

plant on Lulu Island on September 18.

The thirty visiting members of the In-

stitute were met by executives of the

plant, including W. C. Gigler, plant man-

ager, R. Dyrsmid, resident engineer, A.

Morrow, engineer, O. Carlson, public re-

lations manager, and F. Webb, produc-

tion manager.

Building

The main building has an área of

about 8M acres and is the second largest

area under one roof in Canada. The

foundation for the building on river

silt presented many problems and the

walls are of precast construction. A visi-

tor is struck by the lack of obstructions

and excellence of lighting.

Ramp

Paper is brought to the plant by barge

from Ocean Falis and ultra-modern fa-

cilitíes are provided for the efficient un-

loading of this paper to railway cars for

transhipment or to the factory for con-

(Continued on Page 1602)
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A COMPLETE GASOLINE-FUEL OIL REFINERY FOR

r
'

At the Halifax plant of Imperial Oil Limited, a completely new and

up-to-date refinery is now "On Stream". AH the processing units

and the utility plant were designed and constructed by Foster Wheeler.

On the occasion of the formal opening, Foster Wheeler welcomes

the opportunity to congratulate Imperial Oil on the completion

of their modern refining facilities producing superior quality

petroleum products for distribution to the Maritime Provinces.

fw-56.il 5

wFoster Wheeler
HALIFAX • MONTREAL • TORONTO • ST. CATHARINES, ONTÁRIO • WINNIPEG • EDMONTON • VANCOUVER
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News of Other Societies

CGRA Meets at Quebec

The annual convention of the Cana-

dian Good Roads Association was held

at the Chateau Frontenac, Quebec City,

October 2 to 5, with an attendance ex-

ceeding 1000.

The Hon. P. A. Gagliardi, minister of

Highways for British Columbia, was
elected president of the Association for

the coming year.

Roads Roundup

The Tuesday afternoon session was de-

voted to 'Roads Roundup', the annual
feature in which reports are presented

by highway officials, as follows:

Trans Canada Highway

At the time of the federal-provincial

highway conference held in Ottawa No-
vember 14-15, 1955, there was not more
than 10 per cent of the mileage of the

trans-Canada highway within any prov-

ince on which no highway existed.

To accelerate construction, Ottawa pro-

posed increasing federal participation by
40 per cent on 10 per cent of the high-

way, contingent on completion of a good
standard of paved road by the end of

1960, and on maintenance by provinces

of outlays excluding the 10 per cent

share on selected sections equal to their

average for 1954-55. The maximum limit

to be contributed by Canada was in-

creased from $150 to $250 million.

Up to September 15, commitments for

the year by nine provinces over the past

seven years totalled $285 million. Total

mileage in participating provinces and
national parks is some 4,470 miles, of

which 2,356 miles have been approved
for grading with 1,990 miles completed.
Some 1,625 miles are approved for pav-
ing with 1,348 miles completed. Added
thereto is 1,320 miles of paved road

along the designated route built prior

to 1949.

British Columbia

With a 1956 highway budget of $80
million, British Columbia is exceeding

even last year's record. A total of 149
miles of highway has been built, 62 of

which were on the trans Canada high-

way and the balance on other arterial

highways.

291 miles of Trans Canada is now
built to standard; 95 miles are paved to

low standard; 90 miles are under con-

struction; 19 miles are gravel-surfaced.

and 90 miles are under survey; a total

of 585 miles through the province. Due
to a change of location from the Big

Bend to the Rogers Pass route because

of the Mica Creek dam, the distance

has been reduced by 100 miles. The
province now has a total of 2,498 miles

of good highway, paved to a high stan-

dard.

The province is pioneering with a four

lane highway tunnel under the south arm
of the Fraser River at Vancouver.
From today's date it will take 2M years

to complete.

During the year, 21 bridges were built

by contract at a cost of $3.8 million,

exclusive of bridges built under the Toll

Bridges and Highway Authority. Of the

major toll bridges the Agassiz-Rosedale
will be the first to be completed, in

October. To follow are the Oak Street

bridge at Vancouver over the Fraser

River, in May 1957; the $15 million

Second Narrows bridge in three years;

and the bridge over the Kootenay River

at Nelson, to be opened by October,
1957.

Alberta

Alberta appropriated $61.9 million for

highways in 1956. Of this $32 million

will be spent on provincial highways, and
$7.5 million on the trans Canada high-

way. Municipal maintenance and grants

will total $8.5 million; $6.5 million was
voted for bridges, $6.25 million for bridge

maintenance and $3.7 million on high-

way maintenance.
Greater emphasis was placed on pav-

ing, with 267 miles base course and 308
miles of asphaltic plant mix. 324 miles

of subgrade and grade will be built and
more than 257 miles will be gravel-sur-

faced, as well as 22 major bridges and
two grade separation structures.

The trans Canada highway is prac-

tically complete from the Saskatchewan
border to Calgary. 67 miles from there

to Banff is under construction. The prov-

ince^ four lane divided highway pro-

gram has been given prominence, with
39 miles completed and 43 more miles

graded.

Saskatchewan

1956 will establish a record in high-

way improvement. The province appro-

priated $19.7 million and total expendi-

ture including the TCH will exceed $26
million. This excludes expenditure on lo-

cal roads by grants and other services.

There was a large carry-over from 1955.

Wet weather in June and July retarded

surfacing. Construction equipment has

been short of demand. Supply of ma-
teriais has been adequate and no serious

labour shortage occurred, though engi-

neers are scarce.

Ali trans Canada highway work ex-

cepting 5 miles of surfacing and some
seal coating is completed. New pave-
ment is complete from the Manitoba bor-

der to Regina and between a point 70
miles west of Swift Current and the Al-

berta border. There is a completely paved
route across the province.

Manitoba

Manitoba's overall program may be

summarized as follows: (a) Early com-
pletion of the trans Canada highway and
international connections; (b) Recon-
struction to modem standards of the ex-

isting provincial trunk highway system;

(c) Extension of the system into estab-

lished production áreas; (d) Construc-

tion of development roads into áreas of

potential natural resources.

Extension of tiie TCH agreement has

permitted a reversion to stage construc-

tion on certain sections. Highway budgets

at ali leveis were increased for the past

season. The cabinet approved a resur-

facing program equal to nearly half the

total annual vote. The early part of the

season saw most road building equip-

ment and personnel engaged on a sys-

tem of permanent diking in the Greater

Winnipeg area.

Ontário

Total highway expenditure for Ontário

in 1956 will probably amount to $226

million, calling for 800 miles of new
paving, 350 miles of resurfacing, 780

miles of grading and 156 structures.

Tenders are being called for $25 mil-

lion of new work to begin in 1956.

Up to the end of August 312 miles

of dual highway, most of it controlled

access, had been completed, with an-

other 140 miles imder construction.

Every effort is being made to complete

key sections of the trans-provincial con-

trolled-access highway 401, 504 miles

long. There is now a complete by-pass

across metropolitan Toronto east and
west. Another 26 miles from Tilbury to

Windsor and 20 miles at Kingston. 140

miles of '401' is open for traffic, with

an additional 38 miles expected to be

opened by bypassing cities in western

Ontário.

The Queen Elizabeth Way is resur-
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to assure extra belt life

...equal pull...less slippage
Matching of Multi-V belts is in fact precise

length measuring done under working tension

—very close limits are maintained. Matching is

important because it is your assurance of V-belt

sets in which each belt has proven its ability to

work with its team-mates longer, without un-

equal stretch, uneven wear or wasteful slippage.

Each belt carries its full share of the load. In

addition, matched Multi-V sets will transmit

more power per dollar . . . will hold power
waste to a minimum.

BELT MATCHING IS MIGHTY IMPORTANT AT
GOODYEAR ! Each set of Goodyear Multi-V belts

is subjected to length inspection on a precision

matching machine. Each V-belt must match . . .

must measure up to its companions in the set

. . . and the set can be identified by the red tag.

THIS RED TAG IS IMPORTANT TO YOU! It

signifies the best in Multi-V belts. It is backed

by Goodyear's 50 year experience in producing
industrial rubber products. Only matched sets of

Goodyear Multi-V belts carry this tag.

GOODYEAR MATCHING PAYS OFF! No matter

what your multiple V-belt drive problem . . .

whether light or belt killing, Goodyear has a

Multi-V belt set matched and tagged to deliver

ali the power you pay for.

GOOD/YEAR
INDUSTRIAL RUBBER PRODUCTS ENGINEERED EOR THE I0B

For complete information write or call

your nearest Goodyear office at—
Moncton,St. John, Quebec City, Montreal,

Toronto, London, Windsor, Winnipeg,.

Regina, Saskatoon, Calgary, Edmonton,

Vancouver,orHeadOffíce, New Toronto.
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• NEWS OF OTHER
SOCIETIES

faced from Burlington to Niagara. Work
on the Burlington Skyway bridge is pro-
gressing well and is scheduled to open
early in 1958. The Allumette bridge near
Pembroke will be completed in October.

This year a five-year program for com-
pletion of Ontário 's 1,465 mile share of
the trans Canada highway was begun
at a cost of $75 million. This calls for

annual expenditure of $15 million.

Qttebec

Quebec's highway budget was in-

creased from $50 million in 1950 to over
$100 million for 1956. During the last

year 670 miles of asphalt and concrete
roads were completed; grading and gra-
velling were clone on 521 miles of main
highway, and 1,000 miles of rural roads
were rebuilt or improved. Highways
leading to adjoining provinces were im-
proved and in some cases rebuilt to
Trans Canada standards. Last winter
25,000 miles were maintained and kept
open at a cost of $7 million.

The main highway on the Gaspe pen-
ínsula is near completion and Lake St.

John and Saguenay highways have been
completed this year. The Quebec-Mur-
ray Bay section of the Quebec-Seven
Islands highway was also completed this

season but the balance will take two or
more years to complete. By year-end
Quebec's road network of 45,000 miles
will have 31,000 miles of improved road
—9,000 paved with concrete or asphalt,

thus 72 per cent of the network is in

good condition.

New Brunswick

For 1956 the province allocated ap-
proximately $7 million from capital ac-
count for roads and bridges. An addi-
tional $14/2 million was earmarked for

roads and bridges including maintenance
for same, plus ferries, etc.

This year the province is laying some
52 miles of new pavement and another
44 miles of recap on existing pavements,
on pavements where recap could carry
them along for a reasonable time. By
year's end some 324 miles of surface
treatment will be finished, plus some 114
miles of seal coating. About 263 miles of
grading and gravelling projects were
also scheduled for the year.

An extensive bridge building program
includes new large bridges at Frederic-
ton, Hartland, Bexton, Andover, Coles
Island, Eel Biver, and Edmundston. De-
sign is completed for two bridges at Oro-
mocto for access to the army camp at
Gagetown.

Nova Scotia

Nova Scotia will spend over $13 mil-

lion on maintenance and $12 million for

capital construction including the trans

Canada highway. Thirty miles of grad-
ing and 18 miles of paving on the Trans
Canada will be done in 1956, as well

as preparing 80 miles for paving, and
paving 140 miles on other highways, ali

by contract. Fifty miles of highway will

be paved by the Roads Department. The
province this year will thus have at least

208 miles of new pavement.

Prince Edward Island

During the current year, the province
built 10M miles of subgrade, 7 miles of

r.oncrete pavement and 17M miles of
asphalt pavement for the trans Canada
highway, comnleting 90 per cent of the
province's TCH mileage.

Elsewhere the hot plant mix asphalt
road total is being increased by 5 per
cent and light pavement is also being
increased. Construction of gravelled
roads will be less than in previous years.

Newfoundland

The province's reconstruction program
for 1956 is about the same as for 1955,

with work limited to improvement of

drainage and addition of ballast, so that

a greater mileage can be conditioned for

traffic during spring breakup. No paving
is being built this year.

Construction of the trans Canada high-
way now permits traffic from Port au

The first National Forestry Conference
in fifty years was held on September 17,

18 and 19 in the Fort Garry Hotel in

Winnipeg. Sponsored by the Canadian
Forestry Association, The Canadian
Chamber of Commerce, the Canadian
Institute of Forestry and the Engineering
Institute of Canada, the Conference was
the first step in the establishment of a

strong partnership between the public

owning the forests, and private indivi-

duais and industry harvesting, fabricat-

ing and marketing their produce. The
Conference was a public fórum—not a

pressure group—which allowed the var-

ious non-forest elements of Canadian life

and its people along with officers of the

governments to whom the care of our

forests had been entrusted, to sit down
with those in the forest industries and
other private forestry organizations to

study forestry problems and opportun-

ities and to determine what can be done
to meet and grasp them.

Lowell Besley, Chairman, Woodlands
Besearch Department, Pulp and Paper
Besearch Institute of Canada, delivering

the theme address on September 17

pointed out that it would be difficult to

over-estimate the value of the forest in-

dustries to Canada's economy. "Their net

value of production", he said, "every

year is more than a tenth of Canada's
entire net national income. They are fur-

nishing more than a third of Canada's

domestic exports and contribute well over

a billion dollars a year towards a favour-

able balance of trade . . . the forest in-

dustries are maintaining and even in-

creasing their importance in Canada's

economy."
Mr. Besley expressed his belief that

the people of Canada — vigorous, ener-

Basques to a point 35 miles east of Gan-
der airport. Between there and Claren-
ville a 50-mile gap occurs, over which
the C.N.B. operates a daily rail-car ferry.

Contracts are being let for 16 miles of

this section for completion in 1957. It

is then proposed to operate a car ferry

on the two-mile stretch of water at Clode
Sound on Bonavista Bay, making road
travei possible for the full 600 miles
from Port au Basques to St. Johns.

Since 1949 the province's highway
program has made road travei available

to 150 communities having a population

of 50,000. Almost a fourth of the prov-

ince^ population has been connected

with a central highway system.

The Hon. Antonio Talbot, retiring pres-

ident of CGRA, addressing the meeting,

said, "Bearing in mind ali the obvious
limitations and possibilities for substan-

cial error inherent in long-range esti-

mates, we can predict that up to $30
billion may have to be spent on the

construction and maintenance of Can-
ada^ roads and streets in the next 25

years. This would imply an average an-

nual road expenditure of $1,200 millions

for the next quarter century, or not

quite double the amount devoted to road

purposes this year."

getic and creative — will seize their won-
derful opportunities and face up to their

responsibilities of managing the forests,

which they themselves own, as the living

and renewable resources which these for-

ests are. Mr. Besley went on to say that

Canada's forests will properly respond

to good treatment and will produce in

the years to come greater and greater

wealth and better living for ali Cana-

dians. "But to bring about this happy
state of affairs. we must first learn to

appreciate what we have now, we must
secondly learn what is required to es-

tablish our forests as a truly going con-

cern, and lastly, but most important of

ali, we must put our forests to work pro-

ducing wood and fibre to be fashioned

into the thousands of prod-icts so useful

to man."
G. S. Thorvaldson, Q.C., past presi-

dent of the Canadian Chamber, address-

ing a luncheon meeting of the Confer-

ence on September 19 told his audience

"that it is good business to see to it that

everything possible is done to ensure per-

petuai crops of timber in this great coun-

try of ours. This calls for a public aware-

ness of the value of forestry in our econ-

omy, which must be done largely through

education."

During the three day Conference a

great deal of valuable information was

made available to the 130 delegates and

to Canadians generally through the mé-

dium of the press. It is sincerely to be

hoped that this "first step" will be but

the beginning of an educational process

which cannot help but result in benefít

to ali Canadians.

Reprinted from Ncivsletier of the

Canadian Chamber of Commerce,
No. 166.

National Forestry Conference
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PICTURE OF A MOUNTAIN ON THE MOVE

THROUGH THIS PIPELINE, Solids

are travelling. Every hour of
every day, at one of the largest mines
in Northern Ontário, thousands of tons
of ore concentrates are pumped along pipes
like this. Over the year, if you gathered ali

that material together, it would make a
sizeable mountain.

Rock is crushed and ground, mixed with
water to form a heavy sludge, then pushed
into and along the pipes by CA-C rubber-
lined pumps. This one mining company
alone nas over 300 of these pumps in con-
tinuous operation. The saving in labour
and transportation costs over conventional
methods is estimated to be $1,000,000 a
year.

With this and many other kinds of min-
ing equipment, Allis-Chalmers is helping
to build a more prosperous Canada. In
fact, there is hardly an industry contribut-
ing to our better living that is not served by
Allis-Chalmers. For further information,
please write Canadian Allis-Chalmers, P.O.
Box 37, Montreal, Que.

MADE IN CANADA

CANADIAN ALLIS-CHALMERS
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• NEWS OF OTHER
SOCIETIES

Calendar

Aeronautics

The Canadian Aeronautical Institute

( Commonwealth Bldg., Metcalfe St,

Ottawa) and the Institute of the Aero-

nautical Sciences will hold the 1956
international meeting on November 26
and 27 at the Royai York Hotel, Toronto.

Chemical Engineering

The annual meeting of the American
Institute of Chemical Engineers (25
West 45th St., New York 36) will be
held at the Hotel Statler, Boston, De-
cember 9-12, 1956.

The ninth national chemical ex-

position, is scheduled for November 27
to 30, 1956, at the Cleveland Public

Auditorium. It is sponsored by sections

of the American Chemical Society.

Welding

An invitation is extended to Canadian
engineers to attend the annual assembly
of the International Institute of Weld-
ing, at Essen, Gerniany, Tune 29 to July

6, 1957.

Canadian engineers were also invited

to present at this meeting unpublished

papers on the metallurgy of welding,

under the following topical headings:

Gas Absorption and Its Influence on
Weld Metal; The Behaviour of Welds
as Regards Aging and Caustic Embrittle-

ment; The Metallurgy of Brazing; The
Metallurgy of the Welding of Stainless

and Heat Resisting Steels of Ferritic,

Semiferritic and Austenitic Types; The
Metallurgy of the Welding of Non-fer-

rous Metals: titanium and its alloys,

magnesium and its alloys, aluminum and
its alloys; nickel and its alloys.

Titles of papers and information about
the authors were requested by the Can-
adian Council of I.I.W., so that this

information could be transmitted to the
German Committee by November 15.

The full paper must be submitted by
December 31, 1956.

In the matter of receiving papers the
responsible Canadian Committee mem-
bers are R. A. Dunn, general sales man-
ager, Canadian Liquid Air Company
Limited, 1111 Beaver Hall Hill, Mont-
real; and R. W. Stickney, Canadian
Welding Bureau, 1393 Yonge St., Tor-
onto.

Mr. Dunn and Mr. Stickney are the

provisional chairman and executive sec-

retary, respectively, of the provisional

Canadian Council for the International

Institute of Welding, recently formed.

Further information about the formation

of the Canadian Council will appear in

an early issue of the Journal.

Steel

Fifty years of electric furnace steel-

making will be celebrated at the annual

electric furnace steel conference, spon-

sored by the American Institute of Min-
ing, Metallurgical and Petroleum Engi-

neers, 29 West thirty-ninth Street, New
York 18.

The conference will be held in De-

The twelfth annual general meeting of

the International Air Transport Associa-

tion was held in Edinburgh September

17 to 21, 1956. Lord Douglas of Kirtle-

side, chairman of British European Air-

ways, took office as the new president

of IATA, succeeding Juan T. Trippe,

president of Pan American World Air-

ways.

Sir William P. Hildred, the director

general, told presidents of the associa-

tion's 74 member carriers that while

prospects are good for greatly increased

traffic by 1960 to fill the jetliners they

have ordered, airlines are being pressed

to continue fare reductions at a time

when their margin of profit on ali oper-

ations is only 1.1 per cent and their

international operations as such show an

actual loss. "With profits consistently cut

to less than a bare minimum we could

not withstand for long any decline in

traffic," he warned.

Hildred reported that 1955 traffic re-

sults "gave the lie direct to those who
said the expansion in air transport could

only go on at a decreasing rate". Pas-

senger traffic went up 16 per cent dur-

ing last year, as compared with a 13

per cent increase in 1954; while in 1955

rate of increase in cargo was 18 per

cent after hovering at 10 per cent dur-

ing three previous years. He said, how-
ever, that a 14 per cent increase in

mail loads was "somewhat disappoint-

ing."

North Atlantic traffic rose 19 per

cent to a total of 700,000 passengers

in 1955. "It will not be long before the

airlines carry a million people a year

across the Atlantic — and when we do,

we shall be carrying as many as the

ships do now," he predicted. Total rev-

enues of ali airlines from both domestic

and international operations were just

over $3 billion last year, but operating

profit was only $33 million before taxes,

interest and similar charges. "On interna-

tional operations alone," he said, "we
appear to be making a $3 million loss."

Reporting that the airlines will in the

next few years add to their fleets any-

thing between 200 and 300 jet aircraft,

he pointed out that "each new jet air-

craft on order will be able to carry

cember 5-7, 1956, in the Morrison Hotel,

Chicago.

Soil Mechanics

The Associate Committee on Soil and
Snow Mechanics of the National Re-

search Council of Canada, will hold the

tenth Canadian Soil Mechanics Confer-

ence in Ottawa, December 17 and 18,

1956. Landslides will be the main theme
of the conference.

Anyone interested in the field of soil

mechanics is invited to attend. Further

information can be obtained from Ed-
ward Penner, c/o Division of Building

Research, N.R.C., Ottawa 2.

more passengers in a year than a large

transatlantic liner like the Queen Man

;

and their overall capacity will exceed

by a substantial margin that of the ex-

isting IATA fleet of 2,500 aircraft."

Hildred said his own forecast of the

future, "lies halfway between the ex-

tremes" of those who hold that the air-

lines have gone on "an irresponsible

equipment spree" and those who believe

there will be more traffic than even the

jets can carry. But he cautioned that to

fill their capacity in the 1960s, "airlines

must find out how to go ali out for the

mass market and recommend to govern-

ments a fare pared down to the lowest

levei consistent with sound operation."

The advent of the jet "had empha-
sized the obsolescence of current facil-

ities and services, magnified the prob-

lems of inadequate and crowded air-

ways and had raised weighty technical

and economic questions," Hildred de-

clared. "The airlines have invested hun-

dreds of millions in new equipment to

make air travei available to a far greater

number of people."

"Operation of jets will require sub-

stantial improvements in air traffic con-

trol," Hildred said. He attacked the un-

natural and outmoded practice "of set-

ting up air traffic control áreas on the

basis of national boundaries," asserting

that with the jet these áreas will be

"totally impracticable." Better training

and status for "that much abused and
seldom praised individual, the air traffic

control officer," was also recommended,
he said. The ATC officer should have as

personal a part in the operation as the

flight crew themselves. Jets would also

require more up to date and better co-

ordinated airport buildings and apron
facilities to speed ground handling.

The high speeds of jet aircraft and
the need to get maximum use out of

them will make aviation "a round the

clock operation" by 1960, Hildred de-

clared. Passengers will have to accus-

tom themselves to departures at any
time of the day or night and airports,

airline offices and customs and immigra-

tion checkpoints will have to provide full

facilities at any time of the day or night

IATA Meets in Edinburgh
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Library Notes

BOOK REVIEW

Noranda.

Leslie Roberts. Toronto, Clarke, Irwin, 1956.

223 p., i Mus., $5.00.

The history oí the growth of the city

of Noranda and the company from which
it takes its name is a part of the history

of the growth of Canada, and finds many
parallels in the vast expansion which is

taking place in the Canadian North to-

day.

When Ed Home was prospecting in

the wilderness Rouyn area of northwest-

ern Quebec forty years ago, the Prov-

ince's vast mineral potential was prac-

tically untapped, and its extent was un-

known. In those days the search was for

gold; today there are many minerais of

interest to the prospector and mine
owner.

Leslie Roberts begins the story of Nor-
anda in the days when Ed Home, with
a grub-stake of $225, went by canoe to

the present site of the mine. He tells of

the difficulties of the prospectors, the ef-

forts to form a company, the early ex-

plorations, the building of the railroad

and mine buildings, the planning and
construction of a new town, and he
brings to life the people, many of whom
he knew.

He concludes his story with the ex-

pansion of Noranda Mines into lhe

Gaspe and the development of the cop-

per mines which has brought a new era

to the península. We should be grateful

to Mr. Roberts for writing this history,

and hope that he, or another, will do
the same for other áreas. S. C.

BOOK NOTES
Prepared by the Library The Engineering Instituto of Canada

*Book notes marked by an asterisk have been
provided through the courtesy of the Engineering
Societies Library in New York.

ASTM manual for rating motor fuels by
motor and research methods.

Philadelphia, American society for testing ma-
teriais, 1956. 192p., $6.75.

Careful study and use of this Manual
for rating motor fuels by motor and re-

search methods should enable qualified

personnel to install and operate knock

testing equipment for both the motor
and research methods. Methods are:

standard method of test for knock char-

acteristics of motor fuels, by the motor
method (D357), and standard method
of test for knock characteristics of motor
fuels by the research method ( D908 )

,

commonly referred to as the motor and
research methods. Also included are six

appendices ( I-Apparatus; II-Reference

materiais and blending accessories; III-

Operation; IV-Maintenance; V-Installa-

tion and assembly; VI-Building require-

ments and utility requirements ) contain-

ing valuable and necessary information

for conducting standardized octane rat-

ings on motor fuels. Short statements on
the essential features of each method
are included. The Manual is illustrated

throughout. In addition to drawings and
photographs there are numerous tables

and charts.

Applied electrical measurements.

I. F. Kinnard. New York, Wiley, 1956, 600p.,
diagrs., $15.00.

The basic principies of commonly
used electrical measurement devices are

covered in this work, and their applica-

tion to the measurement of electrical

and non-electrical qualities is shown.

The author maintains an analytical

approach. For each subject and method
of measurement, the fundamental laws

of the operation are given. These serve

as a review of the basic physical and
mathematical principies. There are many
references for further reading given.

The first section of tiie book deals

with the measurement of electrical quan-

tities, while the second covers the meas-

Members may borrow the

books mentíoned in these

Notes on applioation to the

librarian. Two books may be

borrowed for two weeks.

LIBRARY HOURS

Monday to Friday

9 a.m. — 5 p.m.

Saturday 9 a.m. - 12 noon.

Additions to the

Institute library

Reviews, Book Notes

Standards

urement of nonelectrical quantities such
as light, heat, sound, liquids, gases, stat-

ic and kinetics and time.

The book serves to show how indispen-
sable electricity has become to ali types
of measurement.

Arc-welded machinery construction in

mild steel.

A. G. Thompson. London, British welding research
association, 1956. 36p., illus., 6/—.

This booklet deals with the design of
arc-welded machinery construction, and
includes details on the welds used and
the static and fatigue stresses imposed
on them. Two chapter cover factors for

the reduction of costs and information
required for manufacture. The biblio-

graphy contains more than fifty refer-

ences.

Argon-arc welding of aluminium alloys,

parts 1 and 2.

London, British welding research assoe, 1955-
56.

These are the first two booklets in

projected series which will cover ali

aspeets of árgon—are welding of alu
minum and its alloys.

The first booklet covers general prin-
cipies, and provides a general introduc-
tion to the subject. The second, Electric-

al characteristics and equipment, dis-

cusses the electrical requirements of the
A.C. argon-arc process and the func-

tion of each item of the equipment.
Other publications in the series will

deal with metallurgical considerations,

design, applications and costs, techniques
and procedures and inspection and test-

ing.

The art and science of protective relay-

ing.

C. R. Mason. New York, Wiley, 1956. 4)0p.,
diagrs., $12.00.

This is an elementary textbook on

protective relaying, and to understand
it the reader requires a knowledge of

only die fundamental principies of elec-

trical engineering. The approach is es-

sentially practical, and proofs are not
generally given, although reference is

made to the sources where these may be
obtained. Selected bibliographies list

further readings on the subject.

Relay protection of ali elements of a
power system against ali abnormal oper-

ating conditions is dealt with, and the

relation of relaying to the odier power
system elements is discussed. The mater-
ial in the book is applicable to any make
of relay.

1612 THE ENGINEERING JOURNAL—NOVEMBER, 195fi



Upfront with thefirefighters

CRANE VALVES
No idle bystanders are Crane valves at a fire. You find

them up front where the action is hottest—helping pumper

engines and fire-boats direct water flow to make hose

streams effective. On sprinkler systems and standpipes,

these valves respond instantly to operation even when

unused for years.

The rigid quality standards so essential here have for

100 years guided the production of Crane valves—one of

Crane's main products. Keeping quality first and foremost

has made Crane traditionally the first choice of thrifty,

value-minded buyers.

In every industry, piping systems have a longer life of

peak efficiency—with lower maintenance cost—when

they're Crane equipped. That's why more Crane valves General Office:

NATION-WIDE SERVICE THROUGH BRANCHES, WHOLESALERS and PLUMBING AND HEATING CONTR ACTORS

are used than any other make.
1170 Beaver Hall Square, Montreal

7 Canadian Factories • 27 Canadian Branches

VALVES * FITTINGS • PIPING
PLUMBING • HEATING

1-5556
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• LIBRARY NOTES
Basics of phototubes and photocells.

D. Mark. New York, Rider, 1956. 128?., illus.,

$2.90.

Phototubes and photocells have many
uses in the fields of industry, Communi-
cations and vvarfare. Principies, prac-

tíces, circuits, and practical applications

of photoelectricity are here presented
for the non-specialist. Subjects covered
include: tíie photoelectric effect, photo-
conductive cells, photovoltaic cells, pho-
totubes, photocurrent amplifiers, instru-

ment applications, commercial applica-

tions.

A bibliography is appended, giving ref-

erences to more detailed coverage of

these subjects and their applications.

°Bibliographic survey of corrosion 1952-

1953.

Houston, National association of corrosion en-
gineers, 1956. 382p., $12.50 (U.S.)

Summaries of over 3000 references on
corrosion and corrosion prevention are

arranged in the following main goups:
general, testing, characteristic phenom-
ena, corrosive environments, preventive

measures, materiais of construction,

equipment and industries. The references

are indexed by subject and by author.

An appendix has been included to aid

the user in locating and obtaining copies

of foreign or domestic journals or articles.

"Careers in engineering, 3rd ed.

L. 0. Stewart. Ames, lowa State College Press,

1956. 105p., $1.25 (U.S.)

This booklet gives information on the

nature of the engineering profession; the

aptitudes, interests, and personality ne-

cessary for the study of engineering; fac-

tors that determine success in college and
after; and the engineer's fields of work.

The engineeering fields are considered

from three points of view: by degree-

granting departments of universities, by
industries employing engineers, and by
function such as design, construction, re-

search, etc. Aids to counselors and teach-

ers and other books on the profession

are listed in an appendix.

"Chemical engineering kinetics.

J. M. Smith. Toronto, McGraw-Hill, 1956. 402p„
$9.60.

This is a presentation, for practicing

engineers and advanced students, of de-

sign methods for reaction equipment
and their application to practical prob-

lems. Emphasizing process rather than

plant design, the book reviews th 3 fund-

amentais of thermodynamics and kinet-

ics, presents the construction features and
design principies for several types of

reactor, and discusses in detail the de-

sign of homogeneous batch, homogene-
ous flow, semibatch, and catalytic reac-

KNOW-HOW OF 54 TOP

CIVIL ENGINEERING CONSULTANTS

AT YOUR FINGERTIPS IN

IN THREE VOLUMES
Edited by R0BERT W. ABBETT,

Tippetts-Abbett-McCarthy-Stratton, Engineers

This brand new work presents the fundamental principies,
procedures, and data of modern civil engineering in con-
cise and usable form, with thousands of illustrations from
current practice. Replacing Merriman's famous American
Civil Engineers' Handbook, the new Abbett volumes pro-
vide a truly comprehensive, thoroughly up-to-date refer-
ence—an unparalleled time-saver on the job.

Order ali

three volumes

ON APPROVAL
now. Volumes I and II

will be sent to you im-

mediately. Volume III

will be malled in a few
months.

VOLUME 1 Metropolitan and Community plan-
ning, surveying, traffic, highways, airports, rail-

roads, soil mechanics and site planning, foundations,
earth-work, and tunnels—including ali necessary
mathematical tables. Ready now. 1036 pages. 507
illus.. $15.00

VOLUME II covers hydraulics, sanitary, and har-
bor engineering. Ready now. 937 pages. 648 illus.
$15.00.

VOLUME III covers masonry, reinforced concrete,
steel and timber structures. Ready Spring, 1957.
Approx. 1280 pages. 1048 illus. Prob. $18.00.

Send todoy for your ON-APPROVAL copies

UNIVERSITY OF TORONTO PRESS, Toronto, Ontário

RENOUF PUBLISHING COMPAN Y, Montreal, Quebec

tors. The next to last chapter discusses

heat and mass transfer in catalytic reac-

tors as preparation for the final chapter

which deals with ths complex problem
in which heat transfer, mass transfer,

and chemical reaction processes ali af-

fect the design.

Climatic summaries. v. 3, Frost data.

C. C. Boughner and others. Toronto, Deoartment
of transport, Meteorological divisicn, 1955. 94p.,

30 cents.

The incidence of frost is of great im-

portance to an agricultural program. This

publication contains charts of summaries
of frost data by meteorological station

throughout Canada, probabilities of last

spring and first fali temperature of 32
deg. or lower, probability of duration of

frost free period, as well as maps showing
mean dates.

The condensed chemical dictionary, 5th

ed.

Arthur and Elizabeth Rose, eds. Njw Yok,
Reinhold, 1956. 1200p., thumb indexsd, $12.50
(U.S.)

This enlarged edition of an indispen-

sable chemical reference book provides

concise data on chemicals, chemical term-
inology, trade-name products and relat-

ed substances.

There is also information on contain-

ers, shipping regulations, safety instruc-

tions, and new use of chemicals in

nuclear energy, chemotherapy and other

fields.

For greater convenience the book is

thumb-inde.xed, and there are many
cross-references. The revision has been
six years in preparation.

Earth satellites as research vehicles.

Philadelphia, Franklin institute, 1956. 115p.,

diagrs., $2.50 (U.S.)

During the International Geophysical

Year (IGY) 1957-58, it is hoped to

Iaunch man-made satellites into the outer

atmosphere, to be used for scientific e.x-

periments.

The purpose of the Symposium held

in April by the Franklin Institute was
to emphasize the peaceful uses which
can be made of rockets and other guided

missiles.

The papers presented discussed the

IGY earth satellite programme, the moon
rocket, astronautical and space-medical

research with automatic satellites, as-

trophysical research with an artifical

satellite, an artificial celestial navigation

system, and the recovery of data in

physical form from satellites.

Electric utility economics.

R. E. Caywood. Toronto, McGraw-Hill, 1956.

236p., $12.00.

This is a practical guide to the econom-
ic and technical factors involved in util-

ity rate maláng, pointing out their inter-

relationships. Rate work involves a know l-

edge of engineering, accounting, sales,

statistics, engineering economics, etc.

This book considers the fundamentais
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EXIDE-IRONCLAD BATTERIES
For electric industrial truck operation

Power tubes expand

THE ENGINEERING JOURNAL—NOVEMBER, 1

without shedding —
Every time you discharge a storage bat-

tery, the active material on the positive

plates expands. But the plate grids don't

expand. This is basic.

On most batteries, the expanding active

material tends to shear off from the

nonexpanding grid every time the action

takes place. "But this can't happen in

the Exide-Ironclad Battery. The reason

is simple.

Active material is formed concentrically

around the spinelike grid and held inside

the plastic tubes. Expansion is predomi-

nantly in an outward direction—hence

no shearing. Active material remains

firmly locked to the underlying grid

structure. And the flexible plastic tubes

yield and take up as needed.

preserve battery life

This extra protection against shedding

of active material is only one of the

many reasons for the long life of

Exide-Ironclad Batteries. When you
order heavy duty batteries, or the equip-

ment requiring them, be sure to specify

Exide-Ironclad. Write for detailed bul-

letin. Exide Industrial Division, The
Electric Storage Battery Company
(Canada) Limited, 153 Dufferin

St., Toronto.
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• LIBRARY NOTES
of the electric utility business, tlie theor-

etical basis of tlie price structure and the

tariff, metering, statistical methods and
cost analysis, earnings, depreciation, etc.

There is a long bibliography keyed to

the different chapters.

The first book on the subject to be
written for some years, this should prove
a useful addition to the library of many
engineers, and may well form a basis

for training in rate-making.

Frasers Canadian trade directory, 1956.

Montreal, Fraser, 1956. 1784p., $6.00.

With this forty-third edition, Fraser's

directory appears in a new format. It is

now in one, cloth-bound volume, al-

though the arrangement of the contents

is the same.

The classified section lists over 6,500
products, and their Canadian manufac-
turers, ali with their street addresses.

There are some 11,500 Canadian manu-
facturers in the alphabetical listing, and
more than 15,000 names appear in the

list of trade names. Ten thousand for-

eign companies are listed, together with
their Canadian agents.

There is a useful Market Section giv-

ing information on foreign trade, cities

and towns in Canada with over 1,500
population, Canadian transportation com-
panies, utilities, banks, etc.

This is one directory which should be
in every library.

Frequency modulation engineering, 2nd
ed.

C. E. Tibbs and G. G. Johnstone. Toronto,
British Book Service, 1956. 435p., illus., $7.75.

Written by two British engineers, this

book attempts to give a survey of the

whole field of frequency modulation en-

gineering. The field had, prior to 1954,

not been as widely exploited in England
as in the United States, owing to war-

time difficulties.

Some of the topics covered in this

revised edition are interference and noise

structure, the suppression of interference,

propagation, aerials, transmitters, receiv-

ers, limiters and discriminators and prac-

tical uses of F. M. signals. There are lists

of references, many being of American
publications, at the end of each chapter.

General education in engineering.

Urbana, American society for engineering edu-

cation, 1956. 122p., 25 cents.

The question of incorporating human-
istic-social studies into an engineering

course is one which is raised periodically.

This report by the humanistic-social re-

search project of the Society considers

the whole question, and its findings

are based on the results of visits to some
sixty engineering schools.

Excerpts from the reports are given,

as are representative courses in the hu-

manities already in operation at the vari-

ous schools.

°The generation of electricity by wind
power.

E. W. Golding. New York, Philosophical library,

1956. 318p., illus., $12.00 (U.S.)

This account of recent research and
development work on the use of wind
power on a significant scale is divided,

roughly, into three parts. Part one is de-

voted to wind behavior and its determin-

ation: wind distribution, measurement of

velocity, energy estimation, and the selec-

tion of sites for wind power units. The
remaining two parts deal, respectively,

with types of wind driven machines and
generators and with economic considera-

tions. In addition to chapter bibliogra-

phies, a bibliography on surface wind
data is included. A glossary of French,

German, and English terms is appended.

Géophysique et mécanique des sois dans
leurs applications practiques.

G. Aliberti. Montreal, Fomac, 1956. 159p.,

diagrs., $10.80.

In an introductory section the author

presents a brief outline of geologic defini-

tions, and the characteristics of various

earth formations.

The tliree chapters in the second sec-

tion are concerned with the different soil

types, and their values as foundation ma-
terial. Chapter six considers the statics

of foundations.

The final section, occupying nearly

half the book, is devoted to worked ex-

amples calculating earth pressure, stabil-

ity and many other problems likely to

be encountered in this type of work.

Government contracting in atomic

energy.

R. A. Tybout. Ann Arbor, University of Michigan
Press, 1956. 226p., $4.50 (U.S.)

In addition to opening up a whole new
field for tlie source of power, atomic

energy has introduced a new phenome-
non into the American economy — pub-
lic ownership and private operation.

This work studies the various types of

contract which may be entered into by
government and industry, and although

the study is specifically concerned with

the atomic energy industry in the United

States, its findings are equally applicable

in other fields.

Types of contract considered are:

fixed-price, variable-price, and cost-plus-

fixed-fee. In an evaluation of cost-plus-

fixed-fee contracts, the author has con-

sidered incentives and uncertainties, con-

trols, and government and business prac-

tices in this field.

The study was made possible by a

grant from die University of Michigan,

and much of the information on which

it is based was obtained from interviews

with the Atomic Energy Commission and

the contractors concerned. The questions

asked at these interviews are reproduced

in an appendix.

"The growing shortage of scientists and

engineers. Proceedings of the sixth

Thomas Alva Edison Foundation In-

stitute, November 1955.

New York, University Press, 1956. 132p., paper,

$4.00 (U.S.)

The speeches and panei discussions

recorded in these proceedings deal with

the present and future supply and de-

mand for scientists and engineers, the

efficient utilization of scientific manpow-
er, means for increasing the supply of

engineers, the encouragement of scientif-

ic talent, die failures of scientific educa-

tion, and methods for improving science

teaching.

Jig and fixture design.

P. S. Houghton. Toronto, British Book Service,

1956. 256p., diagrs., $6.50.

Growing from a course of lectures on

production engineering given by the

author, the book owes much to his many
years of experience as a mechanic.

draughtsman and works manager.

As the author points out in his preface,

careful, skillful planning of the machin-

ery used can produce results far in ex-

cess of what might be expected. The
various topics covered in this book give

the bases from which this planning

should evolve. Included are planning pro-

duction and material, design notes, stan-

dard clamping methods, indexing mech-
anisms, drilling, tapping, boring, grind-

ing, air-operated equipment, motion

study, etc.

a vital part of

Canada's mining history

Leslie

Roberts
"For me it is one of the most inter-

esting Canadian books of the year
and I feel it will be for others also"
— Wellington Jeffers, Globe and Mail.

"AM who are interested in mines
and the prospector, and those inter-

ested in the broader field of North-

ern development, will find this

worthwhile reading."— Cochrane North-
land Post.

Now available to the public

$5.00

CLARKE IRWIN
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How ROSCO Roof Deck Cut Costs

on Electrohome s 90,000 sq. ft. Roof

The roof for this new Electrohome plant at Kitchener called

for 3 important features—Hght weight, extreme strength

and ease of assembly. Rosco Roof Deck was selected for

the job because it filled these three requirements better

than any other product, at a lower cost!

As soon as the structural frame was up, Rosco erection

crews moved in and rapidly welded the 900 squares of 20
gauge deck in place to form not only a protective sheathing
for the internai workmen below but at the same time to

act integrally with the frame as an effective horizontal

windstress diaphragm.

The fluted rib ceiling blended pleasantly with the overall

design to give a clean spacious eífect and also offered def-

inite acoustical advantages.

For the mezzanine floor of the office building, Rosco
Floor Deck was chosen because of its strength, light weight,

ease of installation and complete electrical availability.

See how Rosco Roof Deck (in spans up to 24' and depths

of 2-3/4", 2" and 1-3/4" . . . plus Rosco's new 1-1/2"

flush-top Roof Deck) can cut costs on your next job!

Project: Plant and Offices of the Dominion

Electrohome lnd. ( Ltd., Kitchener, Ont.

Architect: John B. Parkin Associates, Toronto.

General Contractor: Ball Bros., Kitchener, Ont.

J3
An All-Canadian Organization

ROSCO METAL & ROOFING PRODUCTS LTD.
TORONTO MONTREAL OTTAWA LONDON QUEBEC

Rosco Metal Products (Man.) Limited

Winnipeg

Rosco Metal Products (Sask.) Limited

Regina

Rosco Metal Products (Alta.) Limited

Calgary

Rosco Metal Products (B.C.) Limited

Vancouver
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IDP is based on the modem mechanical languages
that are common to or compatible with various busi-

ness machinery. The punch tape shown here is such
a common language— it can actuate many different

types of business machines.

*Integrated Data Processing is a method of mech-
anizing business paperwork so that a single typing

can be used over and over again. The resultant labor

savings can be substantial. In addition, "paperwork
lag" is cut down and accuracy is improved, since

the reproduced data will always be identical.

Consult Bell Telephone communication specialists

on how data processing can be integrated between
offices, factories and warehouses. Bell Teletype
equipment is a dependable communication compo-
nent of IDP systems— maintenance service is as

close as your local telephone ofnce.

For the booklet "Bell Teletype's Place
In Your IDP Program", write or phone
(collect) to:

MONTREAL
G. R. Zwinge, Sales Manager,

2035 Guy St.— Tel. : UN 6-3911

TORONTO
J. A. Capell, Sales Manager,

393 University Ave.— Tel.: EM 8-3911

THE BELL TELEPHONE COMPANY OF CANADA

• LIBRARY NOTES
Mineral resources policy.

London, Institute of mining and metallurgy,

1956. 145p., 10/6.

This book contains the record of a

symposium held in London in September
1955. The six papers forming the basis

of the symposium covered: mineral re-

sources strategy; aspects of the mineral

industry in East Africa; economic consid-

erations in a British mineral resource

policy; the Canadian mineral industry; a

proposal for a central ore treatment lab-

oratory.

The papers were circulated in advance,

and were not read at the meeting, when
only discussions on them were heard.

Both the papers and the discussions are

reproduced in this book.

"Polyesters and their applications.

Bjorksten research laboratories. New York, Rein-

hold, 1956. 618p., $10.00 (U.S.)

A comprehensive summary of informa-

tion on raw materiais, resin manufacture,

fillers, reinforcements, shaping, finishing,

and uses of polyesters, including both

unsaturated and saturated (linear fiber-

forming and di-isocyanate-modified ) . A
brief exposition of the theory of high

polymers and of polyesters is included,

and separate sections are devoted to

physical properties of commercial resins,

testing methods, and health hazards. The
accompanying bibliography of over 3000
annotated references covers patents,

books, articles, and manufacturers' publi-

cations.

Power system stability, v. 3, Synchronous

machines.

E. W. Kimbark. New York, Wiley, 1956. 322p.,
diagrs., $10.00.

The first two volumes of this work
covered the elements of the stability

problem, the factors affecting stability,

methods of making stability calculatíons,

power circuit breakers and protective re-

lays. This third volume deals with the

theory of synchronous machines and their

excitation systems.

Discussed in detail are such effects as

saliency, damping, saturation and high

speed excitation, giving the reader a

greater understanding of power system

stability than can be obtained by reading

the first volume only. Steady-state sta-

bility is given a more detailed treatment

than was possible in volume 1, whilst

also considered are the characteristics

of synchronous machines, reactances,

time constants, short-circuit currents and

amortisseur winding.

Radioisotopes, the wonder tool; a non-

technical source boek on practical uses

of radioisotopes in industry.

W. A. Shead, ed. Washinqton, Atomic energy

guideletter, 1956. 90p., $7.50 (U.S.)

This publication, concerned with the

industrial uses of radioisotopes, lists such

information as: cemmercial sources and
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• L1BRARY NOTES
services, various isotope labeled com-
pounds, gauges and other instruments,

and publications for radiosotope users.

One sectíon gives examples of the uses

made of radioisotopes by particular in-

dustries.

The pulp and paper manual of Canada,
24th ed.

Gardenvale, Que. National business publications,

1956. 465p.

A useful manual, this edition includes,

besides a variety of miscellaneous infor-

mation, flow sheets for 26 mills, indexes

of machinery, supply and service com-
panies, trade names, foreign firms and
their Canadian representatives, and a

classified index of machinery and sup-

plies.

Rocket propulsion elements, 2nd ed.

G. P. Sutton. New York, Wiley, 1956. 483p.,
illus., $10.25.

This revised edition of a basic work on
rocket propulsion contains a broader

treatment of the basic elements and
technical problems of rocket propulsion

systems. There are also more complete
descriptions of the physical mechanisms,
application and design of the systems.

The first chapters provide a historical

background, and give the general prin-

cipies of thermodynamics, chemistry and
heat transfer as applied to rockets. There
are three chapters on liquid propel-

lant rockets, their working fluids and
design, and three new chapters on solid

propellant rockets, their fundamentais,

design and working substances. Two final

chapters discuss flight performance and
rocket testing.

There is a forty-page bibliography of

references for further reading.

Satellite!

Erik Bergaust and William Beller. Toronto,

Doubleday, 1956. 287p., illus., $4.75.

With the projected launching by the

United States of the earth satellites de-

veloped under Project Vanguard not

many months away, the appearance of

this book is most timely.

The authors, both engineers connect-

ed with aviation publications, answei

many questions relating to the manufac-
ture, launching and scientific value of

earth satellites, in non-technical langu-

age.

For those who wish to pursue this'

fascinating, and, as it is being proved,

practical, field further, there are several

pages of references for further reading.

The stateman's year book 1956.

S. H. Steinberg, ed. Toronto, Macmillan, 1956.

1622p., $6.75.

The information contained in this

ninety-third edition has been brought up
to date as much as possible, although in

some cases figures given are of necessity

estimates.

The book is divided into four sections,

the first dealing with internacional or-

ganizations, including the United Nations

and its specialized agencies, the World
council of churches, the Council of Eu-
rope, the Colombo Plan, etc.

In the remaining three sections, the

British Commonwealth, the United States

and the rest of the world, information

given for each country includes details

on government, area, population, reli-

gion, education, justice, finance, defence,

production and industry, banking, etc.

Lists of selected reference books and
sources of statistical information are given

for each country, and there is a detailed

index.

This is an indispensible reference book.

Studies in ancient technology.

R. J. Forbes. Leiden, Brill, New York, Heinman,
1955. 268p., illus., $5.50 (U.S.)

There are to be eleven volumes in this

series of essays on pre-classical and clas-

sical technology. The first volume dealt

with bitumen, petroleum, alchemy and
water supply. The second volume cover-

ed drainage, land transport and road

building, power, and the first domesti-

cation of the canal.

The essays in this third volume reveal

the secrets of the cosmetics and per-

fumes used in antiquity. For those in-

terested in ancient recipes, the references

in the essays on food and alcoholic bev-

erages might result in some palate-

pleasing products.

Other essays deal with grinding, salts

and preservation processes and paints,

pigment, inks and varnishes.

These glimpses into the achievements

of early technology show very clearly

how grateful the modern world should

be to the engineers who have made pos-

sible the great advances of more recent

times.

La thermodynamique et

le théorème de 1'énergie utilisable.

R. Marchai. Montreal, Fomac, 1956. 208p.,

diagrs., $7.45.

The course given at the Ecole na-

tionale du Génie rural, which forms the

substance of this book, was intended to

explain the workings of various heat ma-

chines, either moving or refrigerating.

and the book is essentially practical in

outlook. Mathematics are kept to a mini-

mum. Some of the topics covered include

temperature, heat, the first and second

laws of thermodynamics, the properties

of ideal gas, etc.

Written by an engineer for engineers.

this should prove a most useful book.

La turbine à vapeur en exploitation.

E. A. Kraft. Montreal, Fomac, 1956. 476p..

illus., $21.65.

This treatise on steam turbines is acl-

dressed to the user rather than the de-

signer, and consequently details of their

construction and function are given onlv

in as much as they are essential to clarifv

problems with which the user ma> be

confronted.

The first sectíon of the book deals w ith

installation, and covers such topics as

transportation to the site, foundatíon.

condenser, assembly and alignment of

axial turbines, regulation, etc. Part two.

in designing and in

the maintenance of

industrial machinery
more and more
engineers specify

"ÍECALEMlY"

YecalemiY
the authority on lubrieation

automatic
lubricating equipment
to ensure
trouble-free

operation

through
efficient lubrieation

1ead otllce and planl: Rexdale Blvd., Rexdale, Ontário . cat>i« ; Tec»i«mii, ioro«io Tei. CM. *.ii2S

world s widesl range ol sp»claltx»d lubricating aqulpmtni
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Oldhands at solving new insulationproblems

Your J-M Insulation Contractor knows the answers that

give you a better, more economical job

To be sure of getting the most effi-

cient insulation for your plant or equip-

ment, see the man with the world's most
complete engineering and application

service. He's your J-M Insulation Con-
tractor who brings to every job the ac-

cumulation ofJohns-Manville's 95 years'

experience in the thermal insulation field.

J-M Insulation Engineers workhand
in hand with J-M Insulation Contractors.

Together they have achieved outstanding

results with some of the most intricate

insulation problems . . . of every type

and size— in every industry.

J-M Insulation Contractors provide

a complete selection of Johns-Manville

quality materiais. They will choose from
their own stocks the best insulation for

your conditions within the broad tem-

perature range extending from minus
300F to plus 3000F

Skilled application is a major con-

tribution your J-M I nsulation Contractor

brings to every insulation job. His skilled

mechanics have mastered the latest ap-

plication techniques that assure you top-

quality installation . . . give maximum
operating economy and lower main-

tenance costs.

For undivided responsibility on ali

your insulation requirements, call your

J-M Insulation Contractor. Write for

the name of the one nearest you.

Address Canadian Johns-Manville, 565
Lakeshore Road East, Port Credit,

Ontário., No. 6777.

JOHMS-MAffVII.Lt ff f t

jjjj Johns-Manville ffltâctQ INSULATION
pn.o iuct» MATERIALS - ENGINEERING • APPLICATION
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• LIBRARY NOTES

service, includes detailed instructions for

first putting the machine into service,

and for measures to take in the different

circumstances which are likely to arise

while the machine is in use.

Part three deals with the various faults

which may develop in service, giving

cause and reniedy.

The author has drawn on his many
years of e.xperience in writing this book
which is well illustrated, and contains a

thirty page bibhography, most of the

items listed being in German.

UFO and the Bible.

M. K. Jessup. New York, Citadel, Toronto,

McLeod, 1956. 126p., $3.00.

The author, an instructor in astronomy
and mathematics at the University of

Michigan and Duke University, has done
a great deal of research on unidentified

flying objects, and has written two other

books dealing with them.
In this work Mr. Jessup presents the

thesis that many of the miracles in the

Bible can be explained by the presence

^of flying saucers and other UFO. He
shows that many of the phenomena re-

ported in the Bible are very similar to

those being reported today. Corning as it

does with the announcement of a film

documentary showing UFO sightings,

this book will doubtless provoke much
discussion and speculation.

Vacuum-tube circuits and transistors.

L. B. Arguimbau. New York, Wiley, 1956. 646p.,
diagrs., $10.25.

An extension of the author's Vacuum-
tube circuits, this work includes informa-
tion on transistors, frequency modulation,

inverse feedback and noise. As the author

points out in his preface, the field is con-
stantly changing, and much that was
new in 1920 is now completely passé.

For this reason, the author has concen-
trated on fundamental principies, and
mathematics as much as possible.

The book is concerned primarily

with circuitry, although in the case of

transistors, the physics involved have
been considered in great detail. Each
chapter begins with relatively simple
material, and considers more advanc-
ed points later in the discussion.

The weldability of high-tensile

structural steels.

C. L. M. Cottrell and others. London, British

welding research association, 1956. 79p., illus.,

£1.

This report describes the research car-

ried out between 1948 and 1954 on the

metal-arc welding of high tensile struc-

tural steels.

The investigation was concerned with

the problem of cold cracking in the
heat-affected zone of welds made in

low-alloy structural steels. The first two
parts of the report deal with the de-

velopment and testing of special steels,

and the second two with the mechanism
of hard-zone cracking, the assessment of

weldability and the influence of hard-

zone cracking on fatigue life of fillet-

welds.

A useful bibliography is included.

TECHNICAL BULLETINS
AND PAMPHLETS RECEIVED
Automation.

Automation and electronics, a bibhog-

raphy. H. C. Thole. ( Management re-

search service

)

NATlON-WlOE SERVICE IN

sub-surface
exploraiion ^
• SOIL SAMPLING

• FOUNDATION TESTING

PRESSURE
|

PIEZOMETER } TESTS
PERCOLATION )

• CORE DRILLING

• GROUTING

* Over 200,000 fl. of

successful tesl work
Ihroughout Canado

\ B0YLE5 BROS i

«Bk DRILLING COMPANV LTD.. MmWA "*" r""VER. CANADAM
Medem Equipmenl and Experienced Crews at MONCTON, NORANDA,

KIRKLAND LAKE, POkT ARTHUR, EDMONTON and VA^COUVER

• buildings

• concrete

• pavements

• docks

• tunnels

• industrial

plants

• wharfs

• hydro

projeets

Construction industry.

Apartment building standards. (Central

mortgage and housing corp.

)

Canadian construction association. Pro-

ceedings of the 38th annual general

meeting.

Choosing a house design. (Central mort-
gage and housing corp.)

Selected bibliography on building con-

struction and maintenance 2d ed. (U.S.

National bureau of standards, Building

materiais and structures report no. 140)

Copper and copper alloys.

Elevated temperature properties of cop-

pers and copper base alloys. (A.S.T.M.
s.t.p. no. 181)

Electrical engineering.

The insulation levei of power transform-

ers. (B.E.A.M.A. publication no. 158-

1956).

Inverse feedback (New York, Rider,

90 cents)

TV manufacturers' receiver trouble cures.

v.8 (New York, Rider, $1.80)

Roads and streets.

Joint spacing in concrete pavements

(U.S. Highway research board. Report

17-B)

Report on the AASHO road test project.

G. D. Campbell. (Canadian good roads

association

)

Water resources.

índia. Irrigation research institute. An-
nual research report. 1954.

Waves, water.

Approximate response of water levei on

a sloping shelf to a wind fetch which
moves towards shore.

A laboratory study of short-crested wind
waves (U.S. Beach erosion board. Tech-

nical memoranda nos. 83, 81.)

Miscellaneous.

The appraisal of executive performance.

Bibliography. (Princeton. University. In-

dustrial relations section, selected refer-

ences, no. 71

)

The renascence of city hall. New York
City.

STANDARDS REVIEWED
A.S.T.M. Standards, American society

for testing materiais, 1916 Race St.,

Philadelphia 3.

Engine antifreezes

A compilation of ali ASTM methods

of tests pertaining to engine anti-freezes.

containing 11 standards. In addition to

the test methods and specifications it

contains an appendix including notes on
significance and interpretation of the

glassware corrosion test.

The contents include: methods for

sampling, determining freezing points.
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THE NEW /4 á BREWERY

Our own new building,

just completed,

houses the staff and

facilities of

Connolly & Twizell,

and of its

associated companies,

CONNOLLY & TWIZELL
SPRINKLERS LTD.

and

COMBUSTION & POWER
EQUIPMENT LTD.

in a manner designed to

facilitate the execution of

such contracts as Labatfs,

and other important

industrial and institutional buildings.

The new Labatt plant in

Montreal marks yet another

milestone in the industrial

development of Canada . . .

as in the growth of

CONNOLLY & TWIZELL LIMITED

who were entrusted with the

Plumbing, Heating and

Process Piping installations.

Connolly & Twizell

Limitei^

2655 BATES R O A D • MONTREAL • RE. 1-64
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physical testing, chemical testing, and
specifications for a hydrometer-thermo-

meter field tester and thennometers.

52p., $1.50 (U.S.)

Mineral aggregates and concrete.

This is the latest edition of standard
and tentative specifications, test meth-

ods, and definitions of terms pertaining

to mineral aggregates, concrete, and
selected nonbituminous highway mater-
iais, or those involving aggregate grad-

ings or tests. It also contains pertinent

specifications for cement, and reference

to specifications on concrete reinforce-

ment bars (steel).

Subjects covered include specifications

and methods of test for aggregates

( crushed stone, crushed slag, gravei,

light weight ) ;
ready mixed concrete; air

entraining admixtures; methods of test

for air content of concrete, compres-

sive strength, flexural strength, freezing

and thawing, slump test; brick and block

pavement materiais; concrete curing ma-
terial; expansion joint fillers; cement.

360 p., $3.75 (U.S.)_

British standards, British standards
institution, 2 Park St., London, W.l
Also available from the Canadian
standards association.

B.S. 23: 1956—Trolley and contact wire
for electric traction.

A revision of B.S 23:1949 containing

an additional standard size of contact

wire (0.166 sq. in. section) primarily for

use in high voltage alternating current

railway electrification. The require-

ments are substantially the same, for

both copper and cadmium-copper wires,

but a bending test is now specified in

addition to the tensile, elongation and
torsion tests. The electrical resistance is

now related to the standard reference

temperature of 20 deg. C. adopted gen-

erally in the British standards for elec-

trical conductors. 4/-.

B.S. 2755:1956—Copper and cadmium-
copper stranded conductors for overhead
electric traction systems.

This standard provides a range of stan-

dard stranded conductors suitable for

overhead electric traction systems. Con-
tact wire has been standardized for many
years, but with the extensive electrifica-

tion of railways a need has arisen for

standard stranded conductors for such

purposes as catenaries and feedejs. 5/-.

B.S. 2757: 1956—Classification of insul-

ating materiais for electrical machinery
and apparatus on the basis of thermal
stability in service.

This classification is identical with the

International electrotechnical commission
document of 1954. Three new classes are

introduced and the former class has

been re-designated class Y. The basis

of the new classification is not the chem-
ical composition of materiais but rather

their ability to withstand the tempera-
tures assigned to their class. These tem-
peraturas are stated and a general de-

scription of each class is given. An appen-
dix gives guidance on the classification

of a number of particular insulating ma-
teriais. It should be noted that the tem-
perature rise specified in any particular

standard need not in every case be such
as to bring the maximum total tempera-
ture to that assigned to a particular class

of insulation in this classification. 4/-.

B.S. 2762:1956—Notch ductile steel for

bridges and general building construc-
tion

This publication is based on the fact

that there is no general agreement about

PRESSURE
REDUCING VALVES

for steam or air

• Union or Flanged Connections

• Handwheel or Loose-Key Control

• Small Diaphrcgm for High
Prestures

• Large Diaphragm for Low
Pressures

• Bronze Body — St. St. Seat
and Disc

• Iron Body — Bronze Seat
and Disc

• Catalogue on request

DISTRIBUTORS ACROSS CANADA

"MADE TO LA ST"

mORRISOn BRflSS
276 KING ST. W , TORONTO. ONT.

Recommended
FOR BEARING
SATISFACTION

sealAAaster
BALL BEARING UNITS

Peak performance, minimum maintenance

and long service are assured by SealMaster's

exclusive combination of features.

1 PERMANENT SEAL. Palenled cen-

trifugol seal excludes dirt and
retains lubricant.

2 SELF-ALIGNING. Bearing assembly
is self-aligning in housing. Shaft

misaliqnment cannol distort seals.

3 PRE-LUBRICATED. AH SeolMostert

are shipped ready for use— with

lubricant sealed in.

4 PATENTED LOCKING PIN.Positioni

unil for re-lubricotion. Prevenis

ouler race rolafion and housing wear.

n*fc. CO*
or CANA6A
IIMITID

stephenS Adams on
Car Pullers

Car Loaders
Winches

SealMaster
Ball Bearings

Conveyors
Speed Elevators

Reducers Screens

BELLEVILLE. ONT. BRANCHES ACROSS CANADA
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NOW! IÒXBORÔ

1 1 6 5 3 7

BRAND-NE>
CONCEPT

IN FLOW
TOTALIZING!

THE NEW FOXBORO

PNEUMATIC / L INTEGRATOR

Inherently Accurate!

• Eliminates Inaccurate "Spot Check"
Counting!

Continuous integration assures

highest precision.

• Eliminates Cam and Linkage Errors!

Unique design balances diilerential

pressure signal directly against

centrifugal force.

• Eliminates Calculationsl

Automatically extracts square root —
shows totais in desired units.

• Eliminates Fire and Explosion
Hazardsl
Simple, all-pneumatic operation

requires no electric motors, wires, or

contacta.

Now you can íntegrate the flow of ali process fluids or plant

services contmuously • . • with new accuracy , . . complete

safety ! The unique new, all-pneumatic Foxboro Flyball Integrator

completely eliminates intermittent counting and fire hazard. Its

simple, force-balance operation utilizes the 3-15 psi air signal

from any differential-pressure flow transmitter. This signal is

conf/fluous/ybalanced against the "flyball" force of the instro-

menfs pneumatically-driven turbine. The square root function

is automatically extracted . . . you read flow totais directly.

The Flyball Integrator mounts at the point of measurement

or on a panei hundreds of feet away. Response and accuracy

are completely unaffected by ambient temperature changes or

pressure changes in turbine air supply. Ideal solution to ali

plant fluids accounting and in-process inventory checking.

Write for complete details. PEACOCK BROTHERS LIMITED,

P. O. Box 1040, Montreal 3, Quebec.

A CAN ADIAN PKODUCT BY THÍ FOXBORO COMPANY LIMITED

PEACOCKBROTHERS
LIMITED
Sydney Montreal Toronto Sudbury Winnipeg Edmonton Calgary Voncouver
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a bank off tanks . .

.

deposits one million gallons

This bank of three tanks contains one million gallons of

the groundwood used in papermaking by the Powell River

Paper Co. at Powell River, B.C.

Each tank towers 57 feet skyward, has a diameter of 34 feet

11 inches, and a capacity of 51,700 cu. ft. or 323,000

imperial gallons, not including the concrete base.

Completed in 1955, these tanks were constructed of B.C.

Douglas Fir pressure creosoted staves S%" thick, typical

of the tanks we are supplying to the pulp and paper industry

today.

Canadian Wood Pipe and Tanks Limited

550 PACIFIC STREET, VANCOUVER, B. C.

• LIBRARY NOTES

tests, however the Charpy *V notch im-
pact test, carried out at sub-atmospheric

temperatures, provides guidance. The low
temperatures used for the impact tests

do not necessarily imply that the steels

described are guaranteed as being com-
pletely satisfactory for use at these tem-
peratures, though in general they can be
regarded as progressure improvements
over ordinary mild steel. The specifica-

tion covers four grades of notch ductil-

ity and each grade is covered in two
tensile ranges. 3/-.

B.S. 2765:1956—Dimensioning system

and terminology for industrial tempera-
ture-detecting elements and pockets.

This standard defines the terms re-

lating to thermometer elements and
pockets, and their protective devices, and
describes a dimensioning system, togeth-

er with appropriate letter symbols, which
may be employed in the preparation of

purchasing specifications for industrial

applications. The temperature-detecting

elements to which this standard applies

are component parts of liquid-filled, mer-
cury-filled, gas-filled and vapour-pres-

ure thermometers, glass-stem thermom-
eters, and resistance, thermocouple and
bimetallic thermometers. It is limited in

scope to detecting elements. An endeav-

our has been made throughout to achieve

Anglo-American accord in terminology

and lettering symbols. Included, as an
appendix are some preferred dimensions

for attachment threads and attachment
flanges, the use of which will be a step

toward securing interchangeability of

the elements as complete units. 2/6.

B.S. 2771:1956—Electrical equipment of

machine tools.

The subject-matter of this standard

deals with control apparatus, motors, wir-

ing and related accessories which are

furnished as part of the macliine tool

and originate at its isolating switch. It

specifies the conditions under which the

equipment is applied on machine tools.

The varied existing requirements direct-

ly affecting machine tools have been
brought together as far as possible. A
close check was kept on overseas regu-

lations so as to minimize the difference

between it and other such documents.
5/-.

Canadian Standards, Canadian standards
association, National research building.

Ottawa.

C50-1956—Transformer and switch oils.

Methods and tests used are ali in ac-

cordance with Uiose issued by the Amer-
ican society for testing materiais. 75
cents.
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FOR DISTRIBUTION TRANSFORMERS

gef a quotafion from
The Brown Boverí BB99 Distribution Transformer gives

you the most efficient design available . •

.

...EFFICIENT BECA USE:

OBROUND TANK DESIGN— makes smaller, lighter unit.

Shorter moment arm from pole increases potential capacity

of every pole. (Illustrated above)

HIGHER SHORT CIRCUIT STRENGTH— short-circuit forces

cannot stress round coils out of shape.

HIGHER IMPULSE LEVEL— BB99 round coils have maximum
insulation and greater clearance between leads.

HIGHER SHORT TIME OVERLOAD CAPACITY— another

advantage of round coils plus exceptionally efficient cooling.

LOWER EXCITING CURRENT—the lowest in the industry

by using continuous strip grain-oriented steel cores. No
air gaps in the main flux path.

ALL STANDARD RATINGS IN STOCK.

Before you buy Distribution Transformers —
gef a quotation from BROWN BOVERI.

*** Write for Bulletin C-DT-1 ***

BROWNBOVERI

When you are in Montreal,

we will be happy to arrange

a visit to our St. Johns Plant

to show you the scope of our

manufacturing facilities.

Plant:

St. Johns, Que.

FP-6-I2

(CANADA) LIMITED
MONTREAL • TORONTO • WINNIPEG • CALGARY

Representativos: WINNIPEG: Power & Mine Supply Co. Ltd., KIRKLAND LAKE: Mine Equipment Ltd.,

VANCOUVER: Gordon Russell Ltd., HALIFAX: General Equipment Ltd.
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I X.IM I ltl\4. C AREERS

The Chemical Industry

There are still many people, and by
no means ali of them laymen, who
regard the chemical industry as a

major employer of chemists and of

little else in the way of teehnieally

trained men. This view is very far

from the truth, particularly where en-

gineers are concemed, for they are

essential to the industry and their

services are ever more in demand as

production, new products, and new
techniques are developed.

The Canadian chemical industry

has expanded continuously, especial-

ly in the last ten years or so, until

the 1955 value of chemicals and al-

lied products exceeded $1000 mil-

lion. This expansion is likely to con-

tinue, and an estimated $165 million

is to be spent during 1956 on capital

expansion in the form of new con-

struction, machinery, and equipment
for the industry.

What is the chemical industrv?

The industry is now a complex com-
bination of producers and processors

and in many cases cannot be sharply

defined; for example, the pulp and

paper industry and the petroleum in-

dustry now include major chemical

operations. Are petro-chemicals a

part of the petroleum refining busi-

ness or of the chemical industry?

A simple way in which to indicate

the scope of the chemical industry is

to quote the main divisions into

which it is divided for the purposes

of the goveniment statisticians. These
include: coal tar distillation; heavy
chemicals; compressed gases; fertiliz-

ers; medicinais and pharmaceuticals;

paints and varnishes; soaps and wash-

ing compounds; toilet preparations;

inks; vegetable oils; adhesives; pol-

ishes and dressings; primary plastics;

and a miscellaneous group that in-

cludes such items as explosives, hard-

wood distillation, insecticides, mat-

ches, and dry colours.

The manufacturing facilities of the

chemical industry are well spread

out across the country, with certain

concentrations such as at Sarnia,

Ont., where a large petroleum-chem-

ical industrv has grown alongside

the established petroleum refining

centre. The statistics for 1955, cov-

ering the chemical and allied prod-

ucts divisions of the chemical indus-

try listed above, show that over 1100

establishments were involved, em-

ploying more than 50,000 people,

who earned over $180 million. The
cost of fuel and electricity used in

the operation of these plants exceed-

ed $33 million, and the cost at plant

of materiais used was over $480 mil-

lion. Conservative estimates of the

future of the industry foresee an ex-

pansion to threc times the present

volume in the next twenty years.

Agriculture, forest products, and

mineral extraction are of major im-

A comer of a modern petroleum-chemical plant shows the complexity of a process

industry. The need for engineers for plant design and operation is considerable.
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portance in Canada's industrial

growth, and ali three are major

users of chemicals — fertilizers, pest

controls, plant foods, bulk acids and

alkalis, and so on.

Design and Operation

Many of the chemical products of

today are made by continuous proc-

esses; that is, in plants designed for

continuous operation. Batch processes

also plav a large part in the

industry, but whatever the process

the design of plant is all-important.

As new products and techniques

are evolved the operating conditions

within plants tend to become more
and more severe. Extremely high

temperatures and pressures are often

required and such problems as chem-

ical attack on plant and equipment,

already serious enough under nor-

mal conditions, become almost in-

superable. Almost, but not quite (or

there would be no progress) thanks

to the continuing development of

new materiais and the efforts and
ingenuity of the design engineer and
his associates in various fields of re-

search.

Engineers are required for the de-

sign of new projects, for additions

to existing facilities, and for changes
to layout and equipment. They are

also needed for the construction of

plants and facilities, and for the con-
tinued operation of the plant. The
services of mechanical, electrical, civ-

il, and of course chemical engineers
are widely used by the industry for

the phases of design construction,

and operation.

A modern chemical process plant
is frequently almost fully automatic
in operation and incorporates large

installations of automatic control

equipment — hydraulic, mechanical,
electrical, and electronic — with a
consequent need for a knowledge of

control and instrumentation. Large
quantities of materiais are often in-

volved, and products are usually

made to strict specifications; men are

therefore needed with experience in

the fields of materiais handling and
quality control. Plant maintenance is

often a very important field, because
of the high rate of attack on vital

equipment that may occur.

Development

Apart from the design and oper-
ation of plant, the engineer is be-
coming more concemed with the de-
velopment of new products and their

application.

A typical view of a plant for the production of primary plastics. Recording and
control equipment and instruments are a familiar part of the scene in process plants.

A good example of this trend is

seen in the plastics industry. The
chemist and chemical engineer are

largely involved in the development

of new materiais and the processes

for producing them, but the applica-

tion of these new products is spread-

ing into many other industries and
supplementing or even superseding

traditional materiais.

The electrical industry is using

more and more plastic and other syn-

thetics; laminated materiais are

among those finding use in the mech-
anical field, for such applications as

gears, and in the construction in-

dustry; and the rapid growth of new
textile materiais is well known. For
these and ali the many other exist-

ing and potential applications of

products of the chemical industry,

there is a constant effort to expand
—and many engineers are involved

in this work.

Other Opportunities

As was mentioned earlier, there

is some doubt about where the chem-
ical industry begins and ends. The
borders are always expanding, and
with them the scope for the talents

of the engineer.

In addition to the fields of oppor-
tunity for the engineer mentioned so

far—design, construction, and oper-

ation of plants, research and devel-

opment, and application of products

—there is quite extensive scope with-

in the industry for the engineer in

sales work and in administration up
to the most sénior positions.

The industry includes large organ-

izations covering a wide range of

operations and products and also

smaller specialist organizations in cer-

tain specific fields.

Salary and Benefits

The chemical industry follows the

usual pattern of starting salaries for

the graduate engineer, based on abil-

ity and experience and largely in

line with other major Canadian in-

dustries.

Paid vacations, health and pension

schemes, and other benefits are usu-

ally of the high standard that is wide-

ly found in industry today.

Training

Most companies take undergrad-
uates for summer work.

Training schemes are generally

provided for the graduate engineer

who joins an organization, and are

designed to develop his knowledge
to the best advantage.
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NEW
"Unionmelt"
Welding

for greater
job versatilíty-

performance dependability

Versatility and dependability are yours at an ali time high in an im-

proved new Iine of Unionmelt welding assemblies . . . These units embody

the greatest variety of machine combinations, job applications, and design

features ever offered for submerged are welding.

Wire feed units are simply constructed and are highly efficient . . .

Identical mounting dimensions for heads, brackets, and slides allow for

any number of desired assembly combinations.

Welding heads have exceptional flexibility because of sturdy new

mounting fixtures which provide for vertical, horizontal, and rotary

adjustment. Stationary and self-propelled combinations are also available.

The wide variety of standard and custom Unionmelt welding assemblies

can easily be made to fit your particular applications—at costs lower than

many current standard models.

See your local Linde representativo today for information on the many
other newfeatures—or writefor free illustrated literature.

Li nd Air Products Company
Division of Union Carbide Canada Limited

40 St. Clair Avenue East Um Toronto 7, Ontário

Montreal Winnipeg Vancouver

"Linde" and "Unionme/f" ore registered trade marks

Trode-Mark
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MECHANICAL
ENGINEER

The National Research Council

at Ottawa requires a graduate

Mechanical Engineer to design,

prepare plans and specifications

for heating, ventilating and air

conditioning systems. Exceilent

working conditions and employee

benefits. Five-day week. Salary

will depend on qualifications.

Apply by letter giving full de

tails of education and experience

to the Employment Officer,

National Research Council, Sussex

Drive, Ottawa 2, Ontário. In reply

please quote PE-277.

coupled with sound engineering training,
are the principal qualifications required.
File No. 5864-V.

ENGINEERING SALES' REPRESENTA-
TIVE required by leading Material Handl-
ing Equipment Company with head Office
and plant located in Montreal. We require
a man 25 to 35 years of age with an
electrical engineering or technical back-
ground to train for a sales and engineer-
ing position. The job offers a good future
with an expanding company and the em-
ployees can participate in group hospit-
alization, pension and insurance plans.
Reply stating age, qualifications, and
salary anticipated. File No. 5868-V.

TWO MECHANICAL OR ELECTRICAL
ENGINEERS to handle production prob-
lems. One of these Engineers would be
placed in charge of producing new instru-
ment designs to specifications already es-
tablished by our United States factory.
This would call for occasional trips to the
American plant, building initial models
and working out production problems with
the shop foremen. The other Engineer
would be concerned prlmarily with panei
layouts and production. This work calls
for the arrangement of Instruments on
graphic paneis so that the operator can
visualize the process and use the Instru-
ment to best advantage. It would also call
for liaison work with our United States
plant and with our selling agents. While
some previous experience with Instru-
ments would be desirable it is not essen-
tial. The men would be given training for
limited time and should preferably be
under thirty years of age. File No. 5869-V

GRADUATE ENGINEER required by
major oil company for Sales Engineering
position in Montreal and surrounding ter-
ritory. Involves broad training in ali
Petroleum products and their application
in industry. Experienced and bilingual
engineer preferred, between 25-30 years
of age. File No. 5874-V.

PROFESSIONAL ENGINEER with broad
experience in engineering work including
chemical, and mechanical branches, cap-
able of original design and able to exercise
good public relations. Required to sell
industrial process equipment in stainless
steel and nickel alloys to the chemical,
pharmaceutical and beverage industries.
File No. 5877-V.

SALES ENGINEERS. Well-known Cana-
dlan sales and manufacturing organization
with Head Office in Montreal has several
attractive vacancies for recent engineering
graduates with aptitude and interests in

Howard Smith Paper

Mills Ltd.,

Cornwall Division,

Cornwall, Ont.

Permanent staff positions are

available in engineering depart-

ment for design and layout work

in connection with plant expan-

sion. Applicants should preferably

be graduate mechanical or civil

engineers with some experience.

Salary commensurate with exper-

ience.

Apply giving full details of

education, age, marital status, ex-

perience and references to:

Mr. E. N. Alguire,

Personnel Supervisor,

Howard Smith Paper Mill,

Cornwall, Ontário.

technical sales. Company is of médium size
with steady record of expansion and sells
engineering and industrial equipment to
most of Canada's major industries. Suc-
cessful candidates will undergo a training
program with advancement depending
only on performance. Please write in full
confidence to File No. 5879-V.

TWO GRADUATE ENGINEERS, wanted
for permanent positions, involving design
and field work on construction and main-
tenance, one Electrical and one Civil,
with a minimum of 1 to 2 years" experi-
ence, for engineering staff of expanding
paper company, location Ontário. Appli-
cant to furnish complete details of experi-
ence, age, marital status, etc. to File
No. 5884-V.

ENGINEERS REQUIRED for expanding
clay products industry in British Columbia
and Alberta. Opportunities available in
plant engineering, process engineering,
and production engineering. Please reply
stating personal information, experience
and qualifications, etc. to File No. 5885-V.

MECHANICAL or ELECTRICAL ENGI-
NEERS. Exceilent opportunities leading to
supervisory positions with large open
pit iron ore mining project now in pro-
duction in Northern Quebec. Please reply
stating: age, education, full particulars
regarding engineering experience. File No.
5895-V.

ASSISTANT or ASSOCIATE PROFESSOR
in Mineral Engineering for appointment
January 1, 1957, to give undergraduate
and post graduate instruction in mining
engineering, mining geology and allied
subjects. First appointment will depend
upon qualifications and experience. Salary
ranges — Assistant Professor $4380 to $5100.
Associate Professor $5100 to $6360 with
superannuation and hospital insurance.
Research and professional employment
encouraged. Location Halifax, Nova Scotia
Technical College. File No. 5898-V.

HEATING & VENTILATING ENGINEER.
To assist in the design of heating & venti-
lating systems for industrial plants, offices
& laboratories. The work will also involve
preparation of estimates & selection of
equipment. Preference will be given to
graduate engineers with 2 to 10 years'
experience in similar work. Starting loca-
tion will be Montreal. File No. 5906-V.

MINING, MECHANICAL OR CIVIL gradu-
ate engineer to act as plant engineer,
manufacturer in Ontário. The engineer

selected should have a limited amount of
experience & the duties ínvolved would
be general engineering draughting. sur-
veylng, estimating & Administration. Pro-
duction processes involve the quarrying
& production of lime products & separate
production facilities cover the manufac-
ture of mortar-mix. Applicants must be in-
terested in production. Salary will be
commensurate with experience and ability
of applicant. File No. 5912-V.

LARGE NEWSPRINT AND SULPHITE
MILL located in central Newfoundland
requires Mechanical and Chemical Engi-
neers for design, layout and maintenance
control work in general and plant engi-
neering departments. Engineers also re-
quired to carry out process control
development work aimed at increased
operating efficiencies and improved pro-
duct quality in Technical Control Depart-
ment. Experience in the Pulp and Paper
Industry is preferred, but not essential.
Salary commensurate with qualifications
and experience. Exceilent opportunities for
advancement. Appplications should be
made in writing, giving age, education and
a summary of experience. File No. 5913-V.

PLANT ENGINEERING. Openings for
sénior and júnior engineers in the design
and construction of buildings and build-
ing services, in Montreal. Please apply ln
writing only including full particulars as
to education and experience. Your con-
fidence will be respected. File No. 5918-V.

INDUSTRIAL ENGINEERS required by a
leading asbestos producer with an exten-
sive industrial engineering program. Pre-
fer engineering or science graduates. Non-
graduates or time study engineers will be
considered who have a thorough know-
ledge of wage incentives, job methods,
etc, or high school graduates with mining
experience. These positions are interesting
and challenging and offer scope for ad-
vancement. Attractive starting salary, ex-
ceilent working conditions, five day week,
wide range of employee benefits. File No.
5919-V.

DUPONT OF
CANADA
RESEARCH
CENTRE

Kingston, Ontário

UNUSUAL OPPORTUNITIES
FOR RECENT GRADUATES

IN CHEMICAL ENGINEERING

We have three openings at our

Research Centre, Kingston, On-
tário, for recent Bachelor gradu-

ates in Chemical Engineering.

Training will be given on the

job and will involve pilot plant

studies at our newly constructed

research laboratory.

Expected progression from this

type of work would be to respon-

sible positions in new and expand-
ing manufacturing operations.

AH inquiries will be considered

promptly and treated confiden-

tialiy. Correspondence should be

addressed to:

Personnel Division

DU PONT COMPANY OF
CANADA LIMITED

P.O. Box 660, Montreal, P.Q.
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CIVIL

ENGINEER

Canada s First Atomic Reactor

requires a civil engineer with some

mechanical erection experience

preferably in refinery, chemical

plant, or paper mill installation or

similar experience. Working knowl-

edge of concrete, steei, general

building construction, architectural

trades preferred.

Reply giving full particulars to:

Engineering Personnel Manager,

Canadian General Electric Co.,

Ltd.,

1 07 Park Street, North,

Peterborough, Ontário.

AIRCRAFT INSTRUMENT MANUFAC-
TURER has immediate openings for inter-
mediate & sénior engineers & designers
for an advanced navigational project in-
volving experience in analogue computer,
precision mechanical design, servo con-
trols and associated radar, fire control &
positioning systems. Candidates must be
Canadian Citizens or British Subjects &
positions are available at various leveis of
responsibility. File No. 5923-V.

ENGINEERING DEVELOPMENT OPPOR-
TUNITY in South-Eastem B.C. Excellent
opportunity for a young metallurgist or
engineering graduate with the engineering
development section of a leading metais
& chemical fertilizers producer. Interest-
ing work in the investigation of mechani-
cal & material failures, application test-
ing of metais & alloys, & non-destructive
testing of ali types can be expected. Pre-
vious experience in development work is

traffic conditions stimulated a lively dis-

cussion period.

Equipment Maintenance Costs

F. A. MacLean, mechanical superin-

tendent of the Department of Highways
in Victoria, led off on Friday with a

paper on "Maintenance of Equipment".

He cited records, operation, supervision

and mechanical, as the four elements

contributing to the cost of maintenance,

and outlined specific methods for dealing

with each of them.

Keen Interest in Swimming Pools

Considerable interest was aroused at

the afternoon session by the paper on

"Layout and Operation of Swimming

JÚNIOR

EXECUTIVE

For national association located

in Ottawa. Necessary qualifica-

tions: university education or

equivalent, ability to maintain

pleasant relations and to assume

responsibility under direction.

Salary commensurate with ability

and experience. Position open to

English as well as French speaking

applicants. File No. 5962-V.

desirable. Training will be provided if

necessary. If this interests you, write
giving full particulars of education, ex-
perience and approximate starting salary
expected to: File No. 5926-V.

GRADUATE ENGINEER required for In-
dustrial Engineering Department of Spruce
Falis Power & Paper Co., Ltd., located
in Northern Ontário. Young, vigorous de-
partment of four requires an additional
Engineer. Recent graduate preferred. No
previous Industrial Engineering experience
required. Opportunities excellent. Starting
salary $4,800, on or up, depending on
qualifications. File No. 5930-V.

CONTRACT ESTIMATOR. We are looking
for an ambitious man of about 35 years
of age to be trained for Sénior responsi-
bilities in our Contract Estimating Depart-
ment. The position will lead to the admini-
stration of one or more of the functions
of analysis of labour and cost performance,
and the development of original estimates
and projection of future costs for ali
phases of manufacturing. A graduate in
mechanical engineering or commerce with
five to ten years' manufacturing experi-
ence of some responsibility would be pre-
ferred, but persons with equivalent ex-
perience will be considered. The position
will provide sufficient interest, authority
and salary to attract an exceptional man.
Response to the advertisement will be

Pools", by S. S. Lefeaux, assistant su-

perintendent of the Vancouver Parks

Board. He stressed that indoor public

pools are expensive to maintain and op-

erate and that recreational swimming for

the public can be more adequately and

economically provided with outdoor

swimming facilities during the summer
when the demand is greatest. He rec-

ommended a filtered re-circulated type

of pool as most satisfactory for water

clarity and purity.

Aspects of the New
Municipal Act Outlined

J.
E. Brown, Deputy Minister of

Municipal Affairs, concluded the sched-

uled sessions with a talk on "Aspects of

Hydro Electrical

Power Plant

Engineer

Applicant must be capable of

assuming responsibility for opera-

tion and maintenance of a quarter

million horsepower hydro electric

plant, including switching and

load dispatching operations on the

distribution system. Location of

plant near Baie Correau, Quebec.

In reply state experience, age and

date available to File S966-V.

treated in the strictest confidence. Loca-
tion Montreal. Please reply in writing,
giving full particulars of academic back-
ground and work experience to File No.
5933-V.

CIVIL AND MECHANICAL ENGINEERS.
Two openings with challenging opportuni-
ties for work related to construction re-
search and housing research are available
in Eastern Canada. Requirements: Good
academic records with 3 or 4 years' ex-
perience in building work. Full particulars
will be sent to applicants to File No.
5934-V.

RETIRED ENGINEER required by Con-
sulting firm in Montreal to assist in the
reproduction department which com-
prises: filing of blueprints, photographic
machine, etc. Construction experience
useful. File No. 5937-V.

the New Municipal Act" which is to be

submitted to the B.C. Legislature. It will

combine into one act applying to ali

classes of municipalities, the matters now
covered by six or seven different acts.

Provision is to be made for additional

types or classes of local governments,

according to size and population, so as to

permit an orderly progression of powers

and duties from one class to anodier.

The basis of municipal franchise is to be

changed and municipalities will be re-

quired to prepare and abide by an an-

nual budget.

Guest speaker at the annual banquet

was R. P. Walrod, president and manag-

ing director of B.C. Tree Fruits, and the

social programme included a dinner

dance aboard Penticton's famous land-

locked steamship "Sieamous".

The convention concluded with a field

trip to a fruit packing plant, and a show-

ing of technical films on Saturday morn-

ing.

ASSOCIATION NEWS —British Columbia

(Continueá from page 1561)
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These General Electric Load Centre Unit Substations are installed in an important Quebec mine. They are rateei 1000 KVA, 2400 to 600 volts,

with dry type 3 phase transformers and drowout, low voltage, air circuit breaker switchgear.

Save on installation costs with . .

.

GENERAL ELECTRIC Factory-assembled Unit Substations

You save on installation costs with G-E Indoor

Unit Substations because they are factory-

assembled and shipped in easy to handle sections.

By specifying General Electric Unit
Substations, you save valuable engineering time

and obtain equipment which is completely

coordinated by one manufacturer . . . enjoy the

advantages of undivided responsibility and elimi-

nate multiple component part expediting.

The standardization of manufacture of the

component parts permits wide-scale inter-

changeability . . . makes relocation ofa substation

relatively simple. This "building block" method
means that these dry-type unit substations can

be quickly and easily installed anywhere in your

mill, mine or plant . . . enables you to carry high

voltage power right to the point of utilization

with the resulting reduction in conductor sizes.

At the same time it makes excellent provision for

future load growth.

The compact design of G-E Unit Substations

allows for easy access . . . greatly reduces

inspection and maintenance costs. It will pay

you to standardize on General Electric Load
Centre Unit Substations. For further
information, contact your nearest C-G-E Sales

Office or write to: Apparatus Department,

Canadian General Electric Co. Limited, 107

Park Street North, Peterborough, Ontário.

GENERAL ELECTRIC

SWITCHGEAR
Apparatus Department AAD 85901

CANADIAN GENERAL ELECTRIC COMPANY LIMITED
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fcuàineáA, and A DIGEST

OF INFORMATION

RECEIVED BY

THE EDITOR

Appointments and Transfers

Canadian Westinghouse appointments —
Canadian Westinghouse Company Lim-
ited announce the following appoint-

ments: R. H. Cairns has been named
to head up sales and contract adminis-

tration for the atomic energy division;

F. N. Holdsworth has been appointed

head of manufacturing.

Canadian Steel Foundries (1956) Lim-
ited — The appointment of G. A. Gowdy
as comptroller has been announced by
G. L. McMillin, vice-president and gen-

eral manager of the company.

Monsanto Canada Ltd. — Russell B.

Bridges has been appointed to the new-
ly created position of product sales man-
ager, adhesives and resins.

Minnesota Mining and Manufacturing of

Canada Ltd. — K.
J.

Shea, vice-presi-

dent and general manager, has an-

nounced the appointment of John V.

Powell as director of sales. It is also

announced that E. H. Lill has been ap-

pointed sales manager tape and ribbon

products for the company.

Electro Metallurgical Company — The
appointment of Donald J. Maclntyre and
Gordon E. Willey as vice-presidents is

announced by G. O. Loach, president of

the company (Division of Union Carbide
Canada Limited).

Thomas A. Edison of Canada, Limited

—Charles H. Goddard has been elected

vice president and a director of the com-

pany. Simultaneously was announced the

establishment of four district offices with

newly-appointed district managers, viz:

Toronto — William H. Chalmers; Mont-
real - R. A. Thomas; Ontário - H. F. E.

Smith; Vancouver — Stuart L. Slade.

Shawinigan Chemicals Limited — It has

been announced by Dr. R. S. Jane, pres-

ident, that George A. Donald, assistant

secretary-treasurer, has been named
treasurer of the company; Percy W.
Wright, formerly secretary-treasurer, will

continue as secretary and has been made
a director of the company.

Surpass Petrochemicals Limited — The
appointment of Fred W. Evans as assist-

ant to the president of Surpass Petro-

chemicals Limited, Scarboro, Ontário,

and Alox Corporation, Niagara Falis,

New York, has been announced by James
E. Shields, president of the two com-
panies.

Linde Air Products Company — David
S. Lloyd, president of the company ( Div-

ision of Union Carbide Canada Limited),

has announced the appointment of Whit-

ford S. Wyman as vice-president and
general manager.

G. E. Willey D. J. Maclntyre W. S. Wyman

R. W. Stevens

Dominion Engineering Company Limit-

ed — R. W. Stevens has been trans-

ferred from the position of assistant

chief engineer, mining machinery and hy-

draulic presses, to sales manager of the

industrial division.

The Canadian Kellogg Company Limited

—Henry W. Wurdemann, general man-
ager, has announced the appointment of

E. W. B. Kleinsteiber as manager of pro-

curement, and T. L. Lech as manager
of accounting.

Collins Radio Company of Canada Ltd.

—It is announced that Walter C. Ward
has been appointed as resident manager,

Ottawa office.

RCA Victor Company Ltd. — The board

of directors have appointed Frank R.

Deakins chainnan, and P. J. Casella

president and chief executive officer.

Joy Manufacturing Company (Canada)
Ltd. — The following appointments are

announced: D. W. M. Ross takes over

the active direction in Canada as vice-

president and general manager, with his

headquarters in Galt; Edgar R. Edwards.

previously manager of sales operations

in the province of Quebec, succeeds Mr.
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hidden cables deliverthe power

Big Behind-the-Scenes Job
By providing for a constant delivery of power, those who instai power cables

perform a major service to industry, mining, and the public Utilities. Like the steel

beams of a building, these power cables are an essential part of the distribution

system but are often bidden from view. No matter what the power requirement,
there is a Phillips cable designed to serve at every step of the way.

This is particularly important in the transmission or distribution of large blocks
of power, where Phillips cables are the most efficient answer to your requirements.
In reliability of long term operation, these cables offer a substantial advantage
o the user.

For full details and advice contact your nearest Phillips offi.ce. Branches are
located in Montreal, Ottawa, Toronto, Hamilton, Winnipeg, Regina, Edmontón, and
Vancouver. The Phillips Electrical Co. Ltd. is the Canadian affiliate of the British

Insulated Callender^s Cables group, largest cable organization in the world.

PhiHias
BLiCTKlCAL COMPAHY L t M I T t D

WIRES AMD CABLES

for

THE UTILITIES

MINING
and

PULP AND PAPER

for

INDUSTRY
and

TRANSPORTATION
5613
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Ross as general sales manger; M. S
Cranston moves from Kirkland Lake to

Galt as assistant general sales manager.

James Morrison Brass Manufacturing
Company Limited — Gordon B. Harri-

son has been appointed general sales

manager of the company.

Monsanto Canada Limited — The pro-

motion of J. W. Lindsay to the position

of group leader has been announced by
Dr. A. F. McKay, director of research

and development for the company in

Montreal.

Federal Wire and Cable Company Lim-
ited — Eber Pollard, assistant chief en-

gineer, has been appointed chief engi-

neer in place of Bob Oldham who has

gone to England.

Crown Property Purchased- The Right

Honourable C. D. Howe, Minister of

Defence Production, recently announced
that Avro Aircraft Limited and Orenda
Engines Limited had purchased approxi-

mately $18,000,000 worth of Crown-
owned machinery and equipment in their

Malton plants. Avro's share of this total

purchase was $3,768,000 and the Orenda
portion $13,954,159. Avro Aircraft now
owns its entire plant and facility, includ-

ing ali machine tools and equipment.
The main plant was bought from the

Government in 1945. Additional facil-

ities were purchased in 1952 and 1953.

Orenda Engines Limited bought its main
production and engineering plants at

Malton from the Government in 1953.

The latest purchase of equipment gave
Orenda ownership of virtually ali facil-

ities within these plants. The terms of

purchase included agreement by both
companies to maintain, for ten years,

facilities for aircraft and jet engines de-
velopment, manufacturing, repair and
overhaul, and to give the Government
priority on these whenever needed dur-
ing that period.

Northern Research Station— President E.
W. R. Steacie of the National Research
Council recently officially dedicated the
new Northern Research Station of the
Council at Norman Wells, N.W.T. This
station, consisting of a soils laboratory
and a residence building for research,

staff, has been developed by the Div-
ision of Building Research of the Coun-
cil as a centre for its permafrost research
work in Northern Canada. A small sta-

tion was established in 1951 at Norman
Wells, with the co-operation of Imperial
Oil Limited.

The Eagle Pencil Company of Canada
marked the passing of twenty-five years
in Canada this summer by a reception
and dinner party. Paul D. Normandeau,

E. Pollard

manager of the factory, presided at the

meeting and the keynote address was
given by Alfred C. Berol, president of

Eagle Pencil Company, New York, which
is now celebrating 100 years in business.

Portable Rotary Compressor— Canadian
Ingersoll-Rand Company Limited an-

nounces the addition of a new 85 c.f.m.

size to its line of GYRO-FLO compres-

sors, now increased to six sizes — 85
c.f.m. through 900 c.f.m. The GYRO-
FLO 85 weighs only 1840 pounds ready-

to-go, fully equipped with tool boxes,

fenders and two-wheel spring-mounted

running gear. The light-weight and com-
pactness of this new compressor also

make it ideal for txuck mounting. As a

truck-mounted unit, the GYRO-FLO 85
weighs only 1375 pounds and stands only

42 inches high.

Fluid Cooler Equipment- Trane Com-
pany of Canada, Limited, have an-

nounced that their fluid cooler equip-

ment (special heat transfer products) for

radio, radar and TV Klystron vacuum
tube cooling is now available for applica-

tions requiring the dissipation of from
1 kilowatt to 100 kilowatts of heat. The
fluid cooler equipment is in compliance

with commercial and military require-

ments, and is designed for operation

anywhere in the world. (The Klystron

tube is an electronic tube that converts

direct current into ultra-high frequency
current through electromagnetic sorting

of electronic velocities.

)

Asbestos Cement Sheet —A newly de-

signed asbestos cement sheet for roofing

and siding, made by Canadian Johns-

Manville Co. Limited, is for application

over skeleton-steel and wood-frame build-

ings. Introduced under the name "Tran-

sitile", this new product was engineered
in the Johns-Manville laboratories. Cor-
rugations in this improved design of roof-

ing and siding material, are spaced ap-
proximately 13-1 /3-in. apart, creating
structural lines of a modem decorative

appearance. Application economies result

from lighter weight with no loss of

strength. Among other advantages, the
manufacturer stresses Transitile's non-
combustible quality, its ability to retard

the path of fire, its resistance to gases,

fumes and climatic conditions.

B.C. Electric Order-The B.C. Electric

Company Limited has placed an order

with the Canadian Westinghouse Com-
pany for 39 outdoor oil circuit breakers

and 4 duplex switchboards. The circuit

breaker order is composed of seven type
230 GW 7500, 1200 ampere, 7500 Mva.
interrupting capacity, 230/196 kv. oil

circuit breakers; eight type BNOB, 15

kv., 1300 Mva. interrupting capacity,

4000 ampere oil circuit breakers and,

twenty-four type 150 BJ500, 15 kv., 500
Mva. interrupting capacity 600 ampere
oil circuit breakers. The switchboards are

for the control, metering and relaying

of the Newell and Mainwaring substa-

tions and the Clohom and La Joie gen-

erating stations.

Seawater Treatment— The second con-

tract this year for more than a million

pounds has been. placed with G. & J.

Weir, Ltd., Glasgow engineers, for sea-

water evaporating and distilling plant.

This will supply 4,000 ton (896,000 gal-

lon) of fresh drinking water daily to

the Netherlands Antilles island of Cu-

racao off the coast of Venezuela, with

provision for future extensions. Weirs
contract also includes power station

buildings boilers, turbo-generating sets,

pumps and piping. Two sextuple-effect

evaporators will be supplied at first, the

heating médium being exhaust steam

from the turbo-generators at 30 lb./sq.

in. The Weir scale prevention system

will allow continuous maximum heat

transfer in the evaporators, and no oper-

ating time will be lost in shut-downs for

de-scaling. The power station plant will

include two high pressure boilers each

evaporating 81,000 lb./hr., supplying

steam to the turbo-generators at 775 deg.

F. and 650 lb./sq. in.g. Weir pumps are

made in Canada by Peacock Brothers

Limited.

Control Thyratron—A new control thyra-

tron with three different base connec-

tions, is available from Canadian Gen-

eral Electric Company's Tube Section.

The tube will give improved perform-

ance, yet be less expensive than the GL-
5545 which now is superseded. The three

new types of this 6.4-ampere negative

control characteristic thyratron—GL-6807,

GL-6808 and GL-6809 - ali incorporate

element and envelope construction de-

GL-6807 has a pin-type base and can

be used interchangeably with the GL-
5545. The GL-6808 has flexible "flying"

leads and the GL-6809 is made with

spade lug terminais extending from the

base.

Because they carry high commutation

factory ratings they are particularly suit-

ed to motor control and other inductive

New Equipment and Developments
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PREFABRICATED PIPING
We invite enquiries for the supply of your piping requirements, large or small,

regular carbon steel or alloy. Our fabricating facilities can provide process

piping to your specifications ready for installation. Predetermined costs and

on-time delivery will contribute to the success of your construction schedule.

Canadian Pittsburgh Piping
SALES & GENERAL OFFICE

68 YONGE STREET

TORONTO, CANADA

LIMITED MAIN OFFICE & WORKS
835 BEACH ROAD

HAMILTON, CANADA

Pressure Piping • Welded Products • Piping Fabricators

and Contractors • Stainless Steel Fabrication
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load circuits without cushioning. Their

ability to operate over a wide ambient
temperature range ( - 55 to + 70 deg. C

)

and a quick-heating cathode ( 1 minute

)

are features of particular usefulness in

industrial applications. Maximum average

cathode current of these motor control

thyratrons is 6.4 amperes and fault cur-

rent 1120 amperes. Maximum negative

control grid voltage before conduction

is minus 250 volts and during conduc-

tion minus 10 volts. Maximum positive

control grid current is 0.20 amperes with

the anode positive and 0.10 amperes with

the anode negative.

Wagon Drilling — Joy Manufacturing

Company ( Canada ) Ltd. announce new
self-propelled Jr. Challenger model
( CTM-1 ) . Track mounted, it drills up
to 3M ins. diameter holes to depths of

40 ft. in any formation—vertical bench
holes, toe holes, horizontal holes to 7%
ft. height, and angle holes both up and
down from the horizontal. Tracks 6"

wide are protected by heavy-gauge met-
al covers. Tramming power is provided

by two Joy AM-3 piston air motors ( one

for each tread), which are direct-con-

nected, thus eliminating drive chains.

Drill and feed are mounted on a U-bar,
which is raised and lowered by two
double-acting hydraulic cylinders.

Silicone Rubber Cloth— A silicone rub-

ber cloth coating compound for ducting
which can carry air at temperatures as

high as 700 deg. F. and remain flexible

at 120 deg. below is available from
Chemical Materials Sales, Canadian Gen-
eral Electric Company. Designated SE-
701, this compound is of particular in-

terest for such applications as hot air

ducts, jet engine starter hose, flexible

connectors for metal ducting, and air-

craft fire wall seals. In addition to its

wide temperature operating range, SE-
701 also boasts resistance to flow under
clamps, outstanding flame retardancy,

and low swell in such fluids as Skydrol

500 and 700, JP4, gasoline, MIL-o-7808,
and MIL-5606.

Low Hydrogen Iron Powder Electrode—
Air Reduction Canada Limited an-

nounces a new all-position, low hydro-
gen electrode with an iron powder add-
ed coating for high welding speeds. The
new Easyarc 328 is recommended for

welding hardenable steels where no pre-

heat is used. In addition high sulphur-

free machining steels, cold rolled steels

normally exhibiting excessive porosity

when welded with conventional elec-

trodes; low alloy or mild steel when
stress relieving normally would be re-

quired but cannot be done and weld-

ments to be vitreous enamelled after

welding are well suited to Easyarc 328.

The physical properties of the weld
deposit (as welded-unaged ) are tensile

strength 86,200 p.s.i., yield strength 70,-

950 p.s.i., elongation in 2" 30.0% and
reduction in area 61.8%. Easyarc 328 is

an ac. or d.c. reverse polarity electrode.

High-Speed Recording Potentíometers—

High-speed self-balancing recording po-

tentíometers for use with analog-to-dig-

ital conversion devices have recently

been announced by The Bristol Com-
pany of Canada Limited. Designed to

give full-scale traverse in 0.4 second,

the electronic Dynamaster can be equip-

ped with most of the standard digital

read-out devices presentiy available.

Ample torque is available for operating

retransmitting slidewires, alarm contacts,

and other auxiliary devices, without af-

fecting the dynamic characteristics.

Round chart models are also avail-

able for such service, for use where prom-
inent indication of tiie variables is need-

ed while feeding digitized information

to data handling equipment.

Carbon you can copy

The Horton welded steel bins illustrated are in-

stalled at the tire and tube plant of the Dominion

Rubber Company at Kitchener, Ontário. These bins

store carbon black until it is needed inside the

plant.

With sales offices and plants located across

Canada, Horton Steel shapes new horizons for

Canadian industry. Whatever the industry may
be, a Horton tank or steel plate structure can be
constructed to serve at reasonable cost. And
whatever the industrial product may be, a Horton
tank can be constructed for storing, handling or

processing it. For information, or tenders, write

our nearest office.

HORTON 5641

R

WORKS LIMITED
CALGARY TORONTO MONTREAL
MAIN OFFICE AND PLANT FORT ERIE ONTÁRIO
WESTERN PLANT • LETHBRIDGE ALBERTA
AGENTS GORDON RUSSELL LT D VANCOUVER • MUMFORD MEOLAND LTO IPEG
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G-E FIBERDUCT

was the choice for

Sun Life Building Montreal

Bank of Montreal Building Toronto

British American Oil Building Toronto

Bank of Commerce Building Winnipeg

Saskatchewan Government

Administration Building Regina

Drumheller School Alberta

Oil Exchange Building Calgary

Please send me FREE Catalogue on G-E FIBERDUCT
Underfloor Wiring Systems.

Canadian General Electric Co. Ltd.,

Wholesale Department,
212 King Street West,
TORONTO, Ontário

NAME

NAME OF COMPANY

ADDRESS

CITY

PERMANENT — FIBERDUCT is an extra strong underfloor raceway
system that will not rust or corrode, and offers complete protection

to wires and cables. FIBERDUCTS design provides a concrete

arch over the duct when the concrete is poured—strengthening

the concrete above duct—eliminating the possibility of the concrete

cracking along the line of the duct.

COMPLETELY FLEXIBLE — FIBERDUCT can be installed in any
type of concrete floor construction —- monolithic, slab and fill,

and in ali of their variations. It is adaptable to any type of floor

finish — linoleum, tile, terrazzo, concrete, wood. No need to know
the number and rocation of outlets beforehand — "FIBERDUCT is the

system that permits the installation of outlets anywhere along the line

of duct— anytime during the life of the building".

ECONOMICAL — FIBERDUCT is low in initial cost. Light weight

and easy handling cuts installation costs. FIBERDUCT is the preferred

underfloor wiring system for economy and service.

G-E FIBERDUCT is manufactured in Canada
— approved by the Canadian Standards
Association.

For detailed Information, contact the

Canadian General Electric Office nearest
you.

WHOLESALE DEPARTMENT

CANADIAN GENERAL ELECTRIC COMPANY
LIMITED
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• BRANCH NEWS
(Continued from page 1602)

version. The ramp from barge to wharf
is of special interest to engineers with its

provision for a smooth surface for trucks

under ali conditions of tide and stream

flow.

Paper Converting Plant

AU phases of paper conversion to ad-

hesive tapes, toilet paper and bags, were
observed. The use of titanuim dioxide

to obtain wax paper opacity was of inter-

est. The largest corrugated paper ma-
chine west of Chicago can turn out

eight foot wide stock at the rate of 600
feet per minute. This stock is printed,

cut and folded into shipping containers

for apples, cans, or other uses and a spe-

cial testing laboratory has been set up
for sampling production and testing the

strength of new designs.

General

The visitors were impressed with the

smoothness of the flow to finished prod-

uct, ali done with a minimum of manual
effort, due to the use of automatic mach-
ines and miles of conveyors. The com-
pany is to be congratulated on its con-

tribution to B.C. industry and its cour-

tesy to visitors.

H. T. Libby Speaks on Natural Gas

Councillor H. T. Libby, m.e.i.c,

manager of gas distribution of the B.C.

Electric Company, spoke on "How Na-
tural Gas will be Introduced to Van-
couver" at the first speaker meeting of

the 1956-57 season.

Mr. Libby has an extremely detailed

knowledge of his subject but limited

rime restricted him to a few highlights.

Natural Gas Arrival

Natural gas should reach Vancouver in

November, 1956 and will be initially

imported from the San Juan fields of

New México until the West Coast Trans-

mission line is completed to Peace Biver.

At that time, Peace Biver gas will flow

into Vancouver and also across the

border.

Conversion of Appliances

The metropolitan area has been divid-

ed into a number of sections and these

sections will be converted one at a time

from manufactured gas to natural gas.

About 300 trained men will work in each
section as it is converted to redrill burner
and make adjustments. 20,000 drills are

on hand for this work on 100,000 ap-

pliances.

Gas Pressures

The transmission line pressure will be
about 780 lbs. per square inch and this

will be reduced in steps until it reaches

the appliances at about four ounces of

pressure.

Cathodic Protection

Pipe lines in rural áreas will have

cathodic protection but this is imprac-

tical in urban áreas where pipes of ali

services may be in contact.

Beliability of Supply

Beliability of supply to consumers will

be assured by the alternative sources of

Peace Biver or San Juan and the pro-

vision of a propane plant and an oil gas

plant.

Control

A new building will be the center for

gas distribution control. Here meters will

record pressures telemetered from check

points scattered over the metropolitan

area. Other telemeters will indicate the

ate of consumption of the whole area

and remote controls will enable pressure

adjustments to be made at key points.

With this centralized control using equip-

ment proved elsewhere, the maximum of

customer satisfaction should be obtained.

Structural Section

C. P. JONES, m.e.i.c.

The first regular monthly dinner meet-

ing of the structural section, held on Sep-

tember 18, 1956, was attended by
twenty-five members.

During coffee Gordon Ellis, m.e.i.c,

gave a talk on the deformation of con-

crete columns under long-time loading.

Keith Douglas spoke briefly on the

proposed criteria for prestressed concrete

being prepared by the section committee
under his chairmanship, for submission

to the City building inspector. If these

criteria are accepted by the building in-

spector, it will be possible to do pre-

stressed work within the City of Van-
couver.

Following dinner, Otto Safir, m.e.i.c,

discussed "precast concrete construction",

illustrating his talk with a number of

excellent coloured slides. The talk was
followed by a half hour discussion period.

NIAGARA PENÍNSULA

P. L. Climo, m.e.i.c,

Chairman

P. A. Saldat, Jr.e.i.c,

Secretary-treasurer

Tour Welland Ship Canal

Thirty-eight members and friends of

the Niagara Branch were guests of the

engineering and management staff of

the Welland Ship Canal for an inspec-

tion tour of some of the major works

on the canal on September 20. Feature

of the day was a trip through the triple

flight locks at Thorold aboard the steam-

er "B. Bruce Angus". Invited to ride

the lower foredeck for the trip througli

the first lock the group later inspected

the engine room, which proved to be a

model of cleanliness in white paint and
gleaming metalwork.

Lock Control Boom Visited

Beturning ashore when the lower flight

of the locks was reached, the guests

visited the lock control room. The pres-

ent Welland Canal which is the fourth

in the succession of waterways connect-

ing lakes Erie and Ontário, has been in

operation nearly twenty-five years, but it

remains as one of the major achieve-

ments of Canadian engineering. It is one
of the largest and most important art-

ificial waterways in the world. The
triple flight twin locks at Thorold,

although smaller than the Gatun locks in

the Panamá Canal, have a total lift of

139M feet, as compared with 85 feet

for the Gatun locks. The latter measure

1,000 x 100 feet while those at Thorold

are 820 x 80 feet.

In the lock control room, the gate.

valve and guard cable controls were

explained and the operations were wit-

nessed as the "B. Bruce Angus" passed

on through the lower gate to the reach

of the canal below.

Conducted Through Powerhouse

Moving on, the group were conducted

through the canal power house at the

foot of the locks where three 5,000—

kva vertical waterwheel generators are

installed to provide power for the opera-

tion of the locks and other waterway

equipment.

Next point in the tour was a vertical

lift road bridge. Conducted to the con-

trol room and engine room a routine

raising and lowering operation of the

bridge was witnessed.

At a dinner meeting following the

tour W. A. 0'Neil of the St. Lawrence

Seaway Authority, D. J. Moon, J. H.

Travers and P. E. Ellis of the Welland

Canais department were spokesmen for

the evening. Mr. 0'Neil addressed the

group on the subject of the deepening

of the canal, being done as part of the

St. Lawrence Seaway development.

Electrical, mechanical and operational

features of the canal were explained by

Messrs. Moon, Travers and Ellis.

Chairman of the Branch, P. L. Climo,

conducted the meeting. E. C. Little, vice-

chairman, was responsible for the ar-

rangements for the day.

E.I.C. Annual General

and

Professional Meeting

1957

Banff Springs Hotel

June 12, 13, 14
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Architect

:

Mathers and Haldenby

General Contractor:
Pigott Construction
Company Limited

Consulting Mechanical
Engineer: Chas. S. Leopold

Consulting Structural
Engineers:
Wallace Carruthers
and Associates Ltd.

Mechanical and Electrical

Contractor; Canadian
Comstock Company Limited

5608S

Sturtevant-Westinghouse Precipitron® was selected

for cleaning the entire ventilating air supply-

for the new Imperial Oil Executive Office Building.

B. F. STURTEVANT COMPANY OF CANADA LTD.
A Subsidiary of Canadian Westinghouse Co., Ltd.

Head Office - Galt, Ontário.

Sales Offices - Toronto, Montreal, Hamilton, London.

PRECIPITRON ©
ELECTROSTATIC
AIR CLEANERS

Sturtevant supplied ten Precipi-
tron® units with a total capacity
of 210,000 cubic feet per minute
at 90% efficiency.

The Westinghouse-developed
Precipitron® Air Cleaner is the
most effective, proven means for

removing air-borne dust particles

and bactéria from ventilating air.

44 THE ENGINEERING JOURNAL—DECEM B ER, 1956



Engineering of Post-War Expansions

at Courtaulds (Canada) Limited

A paper by Courtaulds (Canada) Limited engineering staff under

ihe direction of P. H. Nasmyth, m.e.i.c, Chief Plant Engineer.

The Courtaulds Group, which
grew up from a family silk weav-
ing business located in a small

village in East Anglia, is today
one of the worId's leading pro-

ducers of man-made textile fibres,

with numerous plants in the
British Isles and with manufactur-

ing interests in the U.S.A. and
Canada, and many other countries.

Courtaulds Limited pioneered
the production of Rayon by the
Viscose process in the U.S.A. and
the organization which was created
developed into the American Cor-
poration. During the late war,
Courtaulds Limited sold the Ame-
rican Viscose Corporation in order
to provide dollars to the British

Government for the purchase of
war materiais, but since the war,
they have re-entered the American
rayon industry through their in-

vestment in Courtaulds ( Alabama

)

Inc., the youngest of the American
viscose staple fibre producers.
A further note about Mr. Nas-

myth appears in the Personals
section.

THE viscose rayon industry carne

to Canada in 1925, when Cour-

taulds built a five-storey mill building

in Cornwall, Ontário, and began to

produce continuous filament ravon

yarns. Twenty-four rayon spinning

machines went into operation at this

time, and production of yam was at

the approximate rate of one million

pounds per year.

Almost immediately, the plant

started to expand, in order to keep
pace with a constantly growing de-

mand for viscose yarns. In 1926 and
1927, building extensions were added
to the original No. 1 mill, and 19
more spinning machines were in-

stalled.

In 1932, No. 2 mill was erected,

with installation of another 32 spin-

ning machines of an improved type.

Onlv two years later, in 1934, No. 3
mill was built and a further 42 spin-

ning machines of the latest type

went into production. Another major
plant expansion took place in 1938,

when No. 4 mill was constructed to

house an additional 88 spinning ma-
chines, 50 of which were installed

prior to World War II, the remain-

ing 38 being installed progressively

between 1942 and 1948.

So it was that Courtaulds (Can-

ada) Limited, from its modest be-

ginning in a single building in 1925,

had grown in the short space of 14

vears into a large industry occupving

four major mill buildings and produc-

ing in 1939 at the rate of some 12

million pounds per year. This annual

output was almost entirely in the

form of continuous filament textile

yarn for the clothing industry; for

such materiais as printed dress goods,

Title picture: Aerial view of whole
plant. No. 5 mill, centre; No. 1, 2, 3,

and 4 mills in middle background (No. 1

is the large building nearest the St.

Lawrence river, background). Boiler

house, with stack and coal pile, at right

centre, near 100,000 gallon water tower.
Four large stacks are for foul air removal.
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knitted goods, linings, crepes, and
hosiery.

Up to this time, ali yarn was pro-

duced on box spinning machines
(Fig.l). This type of machine spins

liquid viscose into a sulphuric acid

spinning bath where it coagulates

and fornis viscose yarn, which is

picked up by two godet wheels and
deposited, by a sort of batch process,

in acid cakes that are formed inside

rotating bakelite spinning boxes.

These acid cakes subsequently have
to be desulphurized, washed, dried,

and coned or beamed before the

yarn is ready for shipping.

However, expansion of textile yarn
production up to 1939 was only the
beginning of bigger things to come.
In the late 1930's, development by
the Courtaulds organization of high-

tenacity heavy-denier rayon yarns,

opened the way for use of viscose

rayon in the industrial field; in auto-

mobile and truck tires and in con-

veyor belting. During the war years,

the place of viscose ravon as a su-

perior tire yarn was firmly estab-

lished, and it became apparent that

large scale tire yarn production would
be a necessity at the Cornwall plant.

As early as 1943 and 1944, as a
part of Canada's war effort, the 32
box spinning machines in No. 2 mill

were converted for box production

of tire yarn. This conversion consist-

ed largely of the addition of hot

water stretch baths to the machines,

and installation of tanks, pumps, and
piping required to circulate hot
water (about 200 deg. F.) through

the new bath sections on ali ma-
chines.

Simultaneously, the Courtaulds or-

ganization and the textile industry

were developing and perfecting new
uses for viscose staple fibre, many of

them depending on blends of viscose

staple with the natural fibres of wool
and cotton. These blends with other

textile fibres proved so acceptable to

the Canadian market that, by 1945,

a large demand existed for a variety

of deniers and lengths of rayon

staple fibre.

So it was that the years immedi-
ately following World War II found
Courtaulds (Canada) Limited, now
producing textile and tire yams at

a combined rate of 14 million pounds

a year, engaged in planning a large-

scale expansion program that would
answer the new and growing de-

mands for tire yarn and staple fibre

Main requirements were as fol-

lows:

(a) Production of high tenacit)

tire yam by a process new to the

Cornwall plant, called continuous

spinning, and involving installation of

a number of rayon spinning machines

of an entirely new type.

(b) Production of staple fibre, on

another new type of spinning ma-
chine similar to those recently de-

veloped in both the United Kingdom
and the United States, and involving

the installation of cutting, washing,

drying, opening, condensing, and bal-

Fig. 2. Aerial view of No. 5 mill. Staple fibre plant at left, with foul air stack (15 ft. dia., 225 ft. high). Three-storey stmcrure
behind stack is the staple fibre acid preparation building. Central viscose plant adjoins, right centre, with churn house (five

storeys) at far end. CS2 storage building behind top of stack; sulphuric acid tanks at right centre.
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Fig. 3. One of the underground tunnels interconnecting major buildings. Four lead

pipes carrying spin acid (ríght wall and across ceiling) are carried on wood blocks

evenly spaced ín steel channels supported on brackets from the wall.

ing machinery; ali of them new to

the Cornwall Plant.

(c) A new viscose plant, that

would completely replace the old vis-

cose producing unit, already out-

moded and of inadequate size, and
that would supply viscose for ali

three major products; textile yam,
tire yarn, and staple fibre.

(d) Supply of services for these

three proposed plant expansions, in-

volving extensive additions to ali the
important services installations; steam,
water, electric power, refrigeration,

and compressed air.

Expansion projects that evolved
from full study of these require-

ments were:

(a) Construction of a large new
building, to be known as No. 5 mill,

which would house the new central

viscose plant, the new staple fibre

plant, and also the new compressor
room, and which would also provide
for greatly expanded facilities for

handHng and storage of raw materi-
ais.

(b) Installation of new tire yarn
machines in the east end of No. 2
mill, where they would replace the
old acid reeling and bleach depart-
ments, already obsolete.

(c) Expansion of the acid recov-
ery department to provide for recov-
ery of the greatly increased volumes
of spin batb that would be in use.

(d) Installation of additional yarn
processing machinery.

(e) Services expansions to provide
for the requirements of these new
projects.

Each of these projects was to be
carried out in a way that would pro-
vide for further expansion in the fu-

ture.

Construction of the New Plant

Construction of No. 5 mill was
started in the spring of 1946. The
central viscose plant and the staple

fibre plant went into production prog-
ressively between the summer of 1948
and the autumn of 1949.

Originally it was intended to lo-

cate No. 5 mill directly west of the
other four main mill buildings. How-
ever, the load-bearing capacity of the

subsoil in this area, which lies over
an old stream bed, was found to be
so small that the entire building

would have had to be supported on
piles. It was found that the cost of

piles, in comparison with the value of

the buildings themselves, would have
been prohibitive. Accordingly, the
new plant was established in its pres-

ent location, farther north than origin-

ally planned (Fig. 2). In this new
location, only about one third of the

structure, at the east end, still lies

over part of the old stream bed, and
is supported on piles. Steel piles

were considered, but the subsoil was
so soft in places, being a slippery blue

clay, that the number of steel piles

would have been excessive, and be-

cause of this it was decided to use

compressed concrete piles. These are

reinforced concrete piles poured in

place by a special process, and have
more load bearing capacity than steel

piles.

The eastern third of No. 5 mill is

supported on approximately 1400
concrete piles varying in depth from
10 to 40 feet. Piles are placed so as

to give direct support to every steel

column and ali load-bearing founda-

tion walls, and in some places are

spaced at intervals of six feet in both

directions under the basement floors.

In the case of the new churn house,

at the extreme east end of the new
mill, where soil conditions were very

poor, the basement floor is a rein-

forced concrete slab carried on a net-

work of reinforced concrete beams
spanning the distances between pile

caps. In other words, the basement
floor in this case rests entirely on the

piles and does not depend on addi-

tional support from the soil.

Ali the major buildings of the Corn-

wall plant are interconnected by un-

derground tunnels which serve, as

pipe corridors as well as for personnel

traffic (Fig. 3). Three such tunnels

were constructed to link No. 5 mill

with the boiler house, the acid re-

covery building, and with No. 4 mill.

Design and installation of parapet

walls around the roofs of the new
plant presented an interesting prob-

lem. Less than a year after the build-

ings were completed, broken flash-

ing blocks were noticed where the

roof membrane was flashed into the

parapet walls. It turned out to be
impossible to repair these blocks

properly without dismantling most of

the parapet walls. In addition, soft

spots appeared in the roof áreas ad-

jacent to the parapets, indicating pre-

sence of moisture in the insulation.

Tests were made over a consider-

able period of time, and it was found

that water easily penetrated the arti-

ficial stone coping and found its way
into the wall. (Fig. 4.). Also it be-

came apparent that the through-wall

flashing, consisting of two-ply tarred

cotton fabric, was not effective in

stopping this entry of moisture into

the wall behind the flashing blocks.

Freezing of this moisture in cold

weather caused spalling and disinte-

gration of the flashing blocks.

The original parapet walls would
have been satisfactory if the through-

wall flashing had been made of an

impermeable material such as lead.

Addition of counter flashings over the

through-wall flashing and roof flash-

ings would have assured good con-

struction.

After many repair methods had
been considered and investigated, it

was finallv decided that the condi-

tion would be best corrected by com-
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pletely removing the parapet walls.

This was done, and a new cant strip

was poured around the perimeter of

the building. A 2 in. x 10 in. faseia

board was then bolted to the ou ter

face of the cant strip and flashed

with sheet aluminum, and the top of

the cant strip and inner edge of the

aluminum flashing were covered with
4-ply tar and gravei roofing. This

method of construction has proved
satisfactory in every way. AU subse-

quent building additions have been
constructed without parapet walls,

their roofs being finished around the

building perimeters as described

The four sewers consist of:

(a) One 48 in. reinforced con-

crete storm sewer, carrying storm

water, floor drains, roof drains, and
non-corrosive chemical effluents.

(b) One 24 in. viscose sewer, con-

structed of vitrified tile pipe poured

solid in concrete, carrying diluted vis-

cose waste, caustic soda, soap, bleach,

and other alkaline chemical effluents.

(c) One 18 in. acid sewer, con-

structed of acid-proof vitrified tile

pipe poured solid in concrete, carry-

ing ali acid effluents.

(d) One 8 in. cast iron sulphide

sewer, carrying sulphide wash efflu-

main gate on No. 2 Highway about

two imles east of downtown Corn-

wall. Materials entering the plant by

road are weighed over a large road

scale at the plant entrance.

Wood pulp is received in 500-

pound bales loaded in rail box cars.

Pulp bales are removed from the box

cars by battery-operated high-lift fork

trucks which carry them, 4 bales at

a time, to the pulp storage room
where they are stacked 8 bales high.

Several different types of pulp are

used, and these are stacked in dif-

ferent áreas of the storage room
(Fig. 6). When needed for use, pulp

Fig. 4 (left). Flashing at parapet wall. Reference legend: (1) cant strip; (2) insulation; (3) roof slab; (4) flashing block;

(5) stone coping; (6) through-wall flashing; (7) built-up tar and gravei. Fig. 5 (right). Fiat roof detail.

above, with cant strip and faseia

board flashed with sheet aluminum.

Drainage System
The biggest problem in economical

design of a drainage system for the

new plant was the long distance to

be travelled by the effluent lines

from the plant to the river. Also, it

was necessary to carry different

chemical effluents in separate pipes.

The drainage svstem «onsists of four

sewer pipes, ali laid on gravel-fill in

the bottom of the same trench, and
backfilled first with gravei, then with

earth. To obtain proper flows in the

pipes, it was necessary to exeavate

in some places to a depth of almost

30 feet. Manholes are spaced approx-

imately every 200 feet on each line,

the manholes on ali four sewers be-

ing grouped together at each loca-

tion into single reinforced concrete

structures. Manholes are lined with

trowelled-on asphalt to protect the

concrete from chemical attack.

ent from staple fibre washing area.

Raw Materials Handling and Storage

Following are the principal raw

materiais used in manufacture of vis-

cose rayon. Approximate annual con-

sumptions are shown at the 1955

levei:

million 1b.

Wood pulp 85

Caustic soda 70

Carbon bisulphide 30

Sulphuric acid 120

Approximately ten days' to two

weeks' supplv of each of these ma-

teriais is kept in storage in the plant.

Raw materiais arrive at the Com-
wall plant bv road transport and by

rail; the majority by road transport.

Rail service is by electric locomotive

over a rail spur entering the plant

on the north side from the main Com-
wall switching yards of the C.N.R.

and C.P.R. Road transports have di-

rect access to the plant through the

bales are removed from storage by

fork truck, 4 bales to a load, and

deposited on a mechanical pulp til-

ter which feeds them on to a long

live roll convevor which carries them

into the pulp blending room. Here

the bales are manually transferred to

a series of gravitv roll conveyors that

permit the correct blending of dif-

ferent types of pulp in preparation

for loading into steeping presses.

Caustic soda is received at 50 per

cent concentration by road tank trans-

ports and by rail tank cars. These

are unloaded through flexible pipes

bv gravitv into a soda receiving tank

from which the soda is pumped to

a batterv of 20,000-gallon storage

tanks. When needed for use, the soda

is pumped from storage tanks to spe-

cial make-up tanks where it is diluted

with water or with recovered soda.

In this diluted form it is pumped
through steel pipes to the steeping

presses.
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Fig. 6. Stacking 500-lb. bales of wood pulp in the pulp storage room of the central

viscose plant. Battery-operated high-lift fork trucks are used.

Carbon bisulphide is stored in a

separate CS2 storage building locat-

ed some 300 feet north of the cen-

tral viscose plant. No other buildings

are permitted in its vicinity. This pre-

caution is necessary because of the

highly inflammable nature of the liq-

uid and the highly explosive nature

of vapour-air mixtures. CS2 is re-

ceived in rail tank cars, from which

it is removed by displacing its vol-

ume with water. By water pressure,

it is piped into a batterv of specially-

constructed 11,000-gallon storage

tanks which are kept submerged in

water within the storage buiMing.

CS2 is a liquid which is heavier than

water (specific gravitv is 1.3) and
which does not mix with water. This

makes it possible to do ali moving
of the liquid with water pressure.

When kept in tanks, it is sealed from
contact with air bv a laver of water.

At every step in the handing if this

liquid, great care is taken to prevent

static sparks by electricallv ground-

ing tank cars and ali handling equip-

ment. The CS2 storage building is

specially ventilated with a continu-

ous supply of fresh air in order to en-

sure that no pockets of vapour can

collect. CS2 is circulated bv water

pressure through nickel pipes from

storage tanks to churn house. These
pipes are carried overhead on a line

of steel posts joining the two build-

ings. In the churn house the CS2

passes through a specially construct-

ed heat exchanger which provides

automatic temperature control, to a

head tank where it remains until

drawn off in automatically measured
batches for use in charging the

churns.

Sulphuric acid is received at 94

per cent concentration in both rail

tank cars and road tank transports.

These are unloaded by air pressure

and the acid is piped to a battery

of 14,000-gallon storage tanks located

just south of No. 5 mill. A single

6 in. extra heavy steel pipe, running

horizontally close to the ground, con-

nects the bottom of each storage

tank to a small acid well located out-

side the wall of the strong acid pump
room in the main building. Inside

the pump room, four vertical, self-

priming, centrifugal pumps are locat-

ed about ten feet above ground levei.

Each pump has its own suction pipe

dropping into the acid well outside

the wall. These pumps deliver strong

acid to the acid preparation áreas for

each of the three main spinning de-

partments; textile, staple fibre, and

tire varn. The pumps are started and

stopped electricallv by float switches

on the strong acid supply tanks, one

in each acid preparation area.

Viscose Manufacture

First step in production of viscose

(Fig. 8) takes place in steeping pres-

ses. Here the pulp sheets are steeped

in caustic soda. After steeping, ex-

cess soda is removed bv hvdraulic

ram which moves forward and exerts

a total pressure on the sheets of over

100 tons. The steeped pulp sheets

are discharged through the press

ends into shredders where they are

broken into small white particles

called crumbs, similar to bread-

crumbs in appearance. The complete

steeping cycle, after manual load-

Fig. 7. One of the automatic control paneis in the soda preparation department. At
left is one of the Iarge soda storage tanks, insulated for temperature control.
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ing of pulp into the press, is con-

trolled automatically by cycle timers,

relays, and limit svvitches. Shredders

are jacketed for temperature control

of the crumbs during the shredding

operation. Temperature is controlled

by automatic regulation of the flow

of chilled water through the jackets.

Crumbs from the shredders are

dumped into large cylindrical crumb
cans, where thev are lightly Consoli-

dated by pressing on a crumb can

press. Battery-operated low-lift plat-

form trucks move the crumb cans to

mercerizing rooms. Here the crumbs
are stored, or mercerized, for a num-
ber of hours at constant temperature

automatically regulated to within ±
0.5 deg. F. This close control of room
temperature is obtained by using a

large number of conditioning units

throughout each room. A conditioning

unit consists of a fan and two sets of

coils, one for cooling with chilled

water, the other for heating with low
pressure steam. Automatic control of

flows of chilled water and steam
gives very accurate regulation of

room temperature.

From mercerizing, the crumb cans
are moved by battery-operated, low-
lift platform trucks to crumb can ele-

vators which lift them to the fourth

floor of the churn house. They are
removed from the elevators by spe-

cial battery trucks with spark-proof

electrical construction, and placed
over the churn chutes, through which
the crumbs fali bv gravity into churns
on the floor below.

In the churning operation, carbon
bisulphide is mixed with crumbs to

form cellulose xanthate. This opera-
tion is hazardous, and elaborate pre-
cautions are taken to minimize both
the possibility of explosion and the
damage that wouH result if an ex-

plosion occurred. Churns are evacu-
ated bv a separate vacuum svstem
in order to vaporize the CS2 as soon
as it enters. This improves the reac-

tion between crumbs and CSo, and
also provides for removal of CS2

fumes and reduces explosion hazard.
After crumbs and CS2 have reacted
for a time, charges of water and caus-

tic soda are dropped into the churn
to form a coarse slurry with the xan-
thate. Large, slowly rotating paddles
in the churns give a thorough churn-
ing action to the crumbs, xanthate,

and slurry throughout the churning
operation. The entire churn cvcle is

automatically controlled bv cvcle tim-

ers, relavs, and limit switches. Churns
are jacketed for automatic control of

temnerature during the churning op-
eration. Temperature control is ob-

MERCERIZING

CHURNING

MIXING

-
| No,OH ]

AGE ING
FILTRATION
OEAERATIQN

STAPLE FBRE
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ORYING
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CONING
BEAMING

Fig. 8. Flow sheet of the viscose rayon process.

tained by automatic regulation of the

flow of chilled water through the

jackets.

Xanthate slurry drops from the

churns into mixers. These are vessels

fitted with large slow-moving

paddles. In the mixers, ali remaining

solid particles in the slurry become
dissolved, and the resulting amber-

coloured, svrupy liquid is known as

viscose. Mixers are also jacketed for

automatic temperature control of vis-

cose during the mixing operation.

Temperature control is obtained by
automatic regulation of the flow of

brine at 15 deg. F. through the

jackets.

The churn house building is fitted

throughout with double explosion

sash. The entire electrical installation,

except within the switch rooms, con-

sists of explosion-proof fittings and
materiais. AU lighting circuits, and the

electrical intercommunications svs-

tem, are explosion proof. To avoid ad-

ditional high cost of explosion-proof

switchgear, the switchrooms were iso-

lated and pressurized «o as to make
entrance of combustible fumes impos-

sible. Ali conduits leaving or enter-

ing the pressurized switchrooms are

sealed to prevent passage of gas.

Viscose from the mixers is collect-

ed in tanks and pumped to the three

viscose caves, located near the staple

fibre, textile, and tire yam spinning

departments. Ali pipe lines carrying

viscose are covered with three inches

of cork insulation to maintain con-

stant viscose temperature. Viscose

caves are equipped with automatic

temperature control to ± 0.5 deg. F.

in the same way as mercerizing

rooms. In the caves, the viscose is

aged, and then passes through plate-

type filters dressed with cotton bat-

ting and other fabrics. It then passes

to de-aerating tanks where ali en-

trained air is removed in preparation

for spinning. De-aerated viscose is

pumped through another bank of

plate-tvpe filters dressed with fabric,

and thence to the spinning maehines

where the cellulose is regenerated by

action of sulphuric acid, and fila-

ments of viscose yam are formed.

Staple Fibre Plant

On staple fibre spinning maehines

(Fig. 9), viscose is extruded through

multi-hole jets into a sulphuric acid

spinning bath, where acid reacts with
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soda in the viscose, permitting regen-

eration of cellulose into a continuous

filament from each hole in the jet.

Staple fibre jets contain from 2500
to 10,000 hoíes each. The holes are

approximately 0.003 in. diameter.

Jets are made of an alloy of platinum

and rhodium. Filaments from each
jet are drawn out of the spin bath
by glass godet wheels. Yarn from
many godet wheels converges along

the machine to form a large tow con-

taining up to one million filaments.

Ali parts of the spinning machines
coming in contact with acid or acid

fumes are constructed of or covered
with lead, neoprene, hard rubber,

porcelain, or other acid-resisting ma-
terial.

The yarn tow is drawn away from
the spinning machine by large lead-

covered tow drums located over the

staple fibre cutters. From the tow
drums it drops into the cutters which
cut it off into staple lengths which
can be varied from Vz inch to 6 inches.

A cutter consists of a rotating hori-

zontal disc around the periphery of

which several knife blades are evenly
spaced. The tow enters the disc

through an axial opening at the top
centre, and passes outward through
the disc by centrifugal force through
a radial hole connecting with the cen-
tre opening and emerging at the disc

periphery. As tow emerges from the

disc it is cut off into staple lenpths by
the cutter louves. Ali materiais used in

disc and knife construction are acid

resistant. The area surrounding tow
drums and cutters is lead covered.
Heavy concentrations of carbon bi-

sulphide and hydrogen sulphide
fumes are liberated in spinning and
cutting operations, and an elaborate

system of foul air extraction is al-

ways in operation in these áreas.

Both spinning machines and cutters

are enclosed by windows in order to

make fume extraction more effective.

Cut tow from the cutters falis into

stainless steel bowls from which it

passes on to the staple fibre wash-

Fig. 8a. A staple fibre drying machine. Electric motors (seen projecting from side

of the machine) circulate hot air; temperature recording and controlling instruments
are also shown. The insulated pipes carry steam and condensate.

ing machines. Washing machines

move the product forward in blanket

form by the walking beam principie.

Through the length of the machine,

the staple receives many tvpes of

washes, rinses, and chemical treat-

ments, each requiring use of materi-

ais that will satisfactorily withstand

corrosive attack by the chemicals be-

ing used. Materials of construction in-

clude lead, wood, reinforced plastics,

stainless steels 304, 316, and 317,

Carpenter 20 stainless allov, rubber,

polyvinyl chloride, and Teflon. A pair

of squeeze rolls extracts excess mois-

ture from the blanket before its entry

into the staple fibre driers.

The blanket from the washing ma-
chine squeeze rolls is broken up by
a beater as it enters the drier. The
broken pieces are then re-distributed

into another blanket on the drying

machine conveyor. This convevor car-

ries the blanket slowly forward

through successive drying stations,

each of which is automatically tem-

perature controlled. The dryers use

steam heated coils and forced air

circulation in each drying section.

(Fig. 9.)

When it leaves the drving ma-
chines, the staple is opened by con-

ventional textile openers, and then

is carried pneumaticallv into textile

condensers, from which it falis as

staple fibre into large vertical baling

presses. Staple fibre balers are hy-

draulicallv-operated presses. They
compress the staple into 500 pound
bales ready for shipping. Bales are

carried away to storage and shipping,

four bales to a pallet, by battery-op-

erated, high-lift fork trucks. Staple

fibre is shipped by road transport and

by rail.

Tire Yarn Expansion

Up to this point, ali the expansions

and installations that have been dis-

cussed have been located in or near

the new No. 5 mill, and have involved

erection of new equipment in new
buildings. As previously mentioned,

the tire yarn expansion involved in-

Fig. 9. Schematic diagram of the staple fibre production process.
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stallation of new equipment and ma-
chinery within older, existíng build-

ings. This fact resulted in very dif-

ferent types of engineering problems.

Space available for new installations

was very often insufficient for

straight-forward planning. Sometimes
there was not enough headroom to

allow proper sloping of pipe runs;

sometimes there was not enough
area, or the area available was not
the right shape. Installations and lav-

outs had to be trimmed and altered

to fit, and to function properlv, in

spaces that could be made available.

In several cases, reinforeed eoncrete

basement floors had to be broken up,
excavated, and re-poured some four

feet lower than their original levei.

This was usually necessary in order

to provide correct slopes on acid re-

tum lines that must flow bv gravity.

In some cases, even lowering the

floors was not sufficient to obtain cor-

rect gravity flows, and entire acid
circulating systems had to be modi-
fied so that liquids could be pumped
under pressure instead of flowing by
gravity.

Another type of problem resulted

from overloading of existing column
footings caused by excessive weight
of the new installations. In some of

these cases it was possible to add
new structural steel members within
the building so as to distribute the
new load over more columns. In other
cases, the column footings had to be
excavated and strengthened. In still

other cases, additional steel columns
resting on new footings were added.

As already mentioned, the tire

yarn machines were of an entirely

new type, representing a new con-
cept in the spinning of viscose ravon
yarns. They are known as continuous
spinning machines. Thev are distinct

from box spinning machines used to
produce textile yarn in that the con-
tinuous machines, as their name im-
plies, spin the viscose into varn in

a continuous operation, there being
no interruption of the spinning nro-
cess in the manner of box machines,
where spinning is stopped every few
hours to allow removing of acid calces

of yarn from spinning boxes. On con-
tinous machines, viscose is eoagulated
or spun through spinning fets into an
acid spin bath, and the resulting yarn
is picked up on glass godet wheels
which carry it into hot stretch baths.

The varn is stretched through these
hot baths and then passes over bake-
lite drums where it is washed acid

free with warm soft water. From the
wash drums, the varn passes through
a finish bath, down through drop

HE AD TANK

COt^DENSATE

FEEO TO MACHINES

m HEAT
EXCHANGERS

CHEMICAL CORRECTIONS

RETUBN FROM MACHINES

D-

MIXING
BOX

CIRCULATING
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Fig. 10. Schematic layout of a typical spin acid system.

floor below, where it

steam-heated dryer

finally wound on to

happens in one contin-

. Full cones are doffed

are started without in-

flow of yarn through

tubes to the

passes over

drums, and is

cones. Ali this

uous operation

and new cones

terrupting the

the machine.

First installation of continuous spin-

ning tire yarn machines involved

erection of eight of these machines,

together with acid and fluid systems

and various services facilities in the

east end of No. 2 mill. This project

was started in 1946 and completed

in 1949. Almost continuous further

expansion of this installation has

taken place during the succeeding

years.

The tire yarn machines themselves

have some interesting features. Vis-

cose pumps, bottom godets, top god-

ets, wash drums, dryer drums, and
coning machines—ali these rotating

groups — must be driven at different

speeds, and ali speeds must be in-

dependently variable so that differ-

ent qualities of varn may be pro-

duced. Ali the rotating elements on
each machine, except the coning ma-
chines, are driven bv a single 10 h.p.

main drive motor housed at one end
of the machine. This motor transmits

power through a specially designed

series of variable speed drives to give

a separately controllable speed to

each of five shafts that run the

length of the machine. From these

shafts, the individual pumps, godets,

wash drums, and drier drums are

driven through gear trains at speeds

that may be adjusted to give various

linear volocities to the yarn.

Coning machines are driven inde-

pendently of the main machine. Each
coning head is driven by its own in-

dividual motor.

Godet and wash drum drive shafts

are carried in fabricated steel hous-

ings extending from end to end of the

machine, and these housings consti-

tute the framework or backbone of

the machine. This entire framework,

together with the acid bath, is com-
pletely covered with sheet lead to

protect the mechanism from corro-

sion by acid attack. Ali parts coming
into contact with the acid, or even

with acid vapour or fumes, are made
of such acid resistant materiais as

glass, bakelite, polwinyl chloride,

porcelain, lead, and hard rubber. The
spinning jets themselves are made of

an allov of platinum and rhodium, and
thev are carried by rounder ends

made of stainless steel and covered

with hard rubber or p.v.c.

The ever-present problem in de-

signing, building, operating, and
maintaining viscose ravon spinning

machines, is to find materiais and
methods that will better withstand

acid corrosion and that will give bet-

ter means of sealing the driving mech-

anisms from entrv of acid in Bquid

form or as vapour.

Acid Preparation Systems

A tvpical acid system (Fig. 10)

is located in an area, usuallv two or

three floors in elevation, in the vicin-

itv of a group of spinning machines.

The purpose of acid svstems is to
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supply spin acid, hot stretch fluid,

and soft finish solutions to the ma-
chines at correct ooncentrations,

flows, temperatures, and clarity.

Equipment installed in these áreas

includes pumps, tanks, filters, clari-

fiers, mixers, heat exchangers, air

blowers, and associated control equip-

ment. (Fig. 11.)

Ali pieces of equipment handling

spin acid and hot stretch solutions

are made of acid-proof or acid-re-

sistant materiais. New materiais are

constantly being developed, tried,

and installed that will better with-

stand the corrosive attack of acid so-

lutions. Hot stretch liquors are the

most corrosive, because of their high
temperature and low acid content.

Tanks are lined with sheet lead or

with hard rubber. Rubber lining gives

good service on spin acid tanks, but
is not suitable for the high tempera-
ture of hot streteh solutions. Pipes
carrying these liquids have tradition-

ally been made of lead. However,
of recent years, hard-rubber-lined

and Saran-lined steel pipes have
been replacing lead pipes in spin acid
systems, and double-tough glass and
reinforced plastic pipes have been
replacing lead pipes in hot stretch

systems. Soft finish solutions are car-

ried in stainless steel pipes. Lead
valves are used extensively for ali

acid solutions. Rubber lined dia-

phragms are also suitable for most of
the highly corrosive liquors.

Choice of suitable pumps for spin
acid and hot stretch services is very
important. High speed centrifugal

pumps fail from corrosive attack fast-

er than low speed pumps. Almost ali

pumps used are designed for opera-
tion at less than 1800 r.p.m., many
of them operating at speeds of 1200
r.p.m. and 900 r.p.m. Lead bodied
pumps with lead or high nickel alloy

impellers are used successfullv for

spin acid. Pumps made of stainless

alloys are used for moving hot stretch

solutions. Other pumps that are used
in smaller numbers in acid svstems
are: carbon pumps, reinforced plastic

pumps, porcelain pumps, and glass

lined pumps.
Traditionally, standard practice in

heating spin acid called for installa-

tion of large, lead lined steel acid
heating tanks on the top floors of

acid preparation áreas. From these

heating tanks, acid flowed by gravity,

sometimes thróugh quartz filters, to

the spinning machines. Heating the
acid was done bv hot water circulat-

ing through lead coils immersed . in

the "tanks. The water in turn was
heated by steam in conventional

shell-and-tube heat exchangers. This

was the acid heating system installed

for the first eight tire yarn machines
in No. 2 mill. It so happened that

there was ample room to install this

equipment on the upper floor, di-

rectly above the machines; and this

acid heating system was expanded in

subsequent years to serve a total of

22 machines.

However, when it became neces-

sary to build another complete acid

system for more tire yarn machines,
enough space for acid heating was
not available on the top floor, and
a very different type of acid heating

system was necessary. In this case,

the entire acid heating system had
to be constructed in the basement
area. A solution was found in the use

of cubic carbon heaters. This type of

heater consists of a cube of impervi-

ous graphite, held in compression by
two end plates bolted together.

(Fig. 12.) The graphite block is per-

forated by two series of holes run-

ning through the block in suucessive

layers, each layer of holes at right

angles to those on either side. Thus
the cube is like a honey comb, with
the liquid to be heated flowing

through one series of holes in one
direction, and the heating médium
flowing through the other series of

holes in the other direction, the heat

transfer taking place through very

thin walls of highly conductive imper-

vious graphite.

Steam is used directly to heat the

acid in these heat exchangers,

Fig. 11. Two settling tanks in one of the spin acid preparation departments. Sediment
is drawn off from the conical bottoms; clear acid through the side connections.
Steel plate tanks are lined with sheet lead burned in place after installation. Lead

pipes at ceiling are supported on wooden blocks in steel channels.
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Fig. 12. A battery of cubic carbon heat exchangers in one of the spinning acid heating

installations. Spinning acid enters through bottom front and leaves through top front

connections. Steam enters through ports on sides of units. Exchanger at left is not

lagged; others are insulated by removable asbestos bags filled with rock wool. Rubber-
lined steel pipe and lead valves carry acid.

thereby eliminating the use of water

as a middle agent, and greatly in-

creasing the efficiency of the heat-

ing operation.

In this installation, 14 cubic heaters

do the same job as was accom-

plished in the more conventional sys-

tem by: nine 1500-gallon tanks, 54
lead coils, two shell-and-tube heat

exchangers, and two centrifugal

water pumps, together with ali as-

sociated piping. Initial cost of the

cubic heater installation was much
lower than that of the heating tank

system, and the efficiency was high-

er. This was a case of necessity be-

ing the mother of invention. The mo-
dified heating system necessitated by
acute lack of space turned out to be
a much better system, lower in cost,

lower in maintenance, and higher in

efficiency.

Ventilation

Adequate supply of fresh air to

spinning and acid preparation áreas

and to other process departments,

and effective removal of fumes from
spinning machines and acid tanks and
othef áreas, are very important con-

siderations in every viscose ravon

plant. Fresh air is required for per-

sonnel comfort and safety. Also, fresh

air at controlled temperature and
controlled humidity, is required by

many parts of the process. Foul air

extraction is necessary for removing
chemical fumes and excess heat that

are liberated from many processes,

particularly from the spinning ma-
chines themselves and from tanks and
heaters in the acid systems.

Hydrogen sulphide and carbon bi-

sulphide, both highlv toxic and dan-

gerous gases, are liberated when vis-

cose is coagulated in the spin bath.

For this reason, design of everv spin-

ning machine incorporates a large

foul air duct, running the length of

the machine, which removes these

gases as they are given off. It is im-

portant that these ducts be located

and branched in such a way that

fumes are collected as close as pos-

sible to the points where thev are

released, and also that movement of

air from room into machine be such

that a stream of fresh air is always

passing inward past the operators'

heads as they do their work. Foul

air systems are designed to give a

static suction of 2/2 to 3 inches of

water in the exhaust ducts in the

spinning áreas. Fresh and foul air svs-

tems are designed to ensure that

H2S and CS2 gases are never present

in the atmosphere of any part of the

plant in quantities more than ten

parts per million. Normallv, maximum
gas concentrations in spinning and

acid preparation áreas are held be-

low five parts per million.

Part of the FLS and CS2 gases lib-

erated in the spinning operation be-

comes dissolved in the spin acid and

circulates around in the acid system

to be released into the atmosphere

at places where the acid is agitated

and exposed to air. For this reason it

is highly important to extract fumes

from ali acid tanks and launders, and

to ventilate properlv and remove foul

air from ali acid preparation áreas.

Foul air removal from these áreas

also serves the purpose of removing

excess heat that escapes from the

svstem in spite of considerable thick-

nesses of lagging applied to ali hot

equipment.

Corrosion conditions are very se-

vere in foul air ducts, especially in

ducts drawing from spinning ma-
chines and acid svstems. Here high

temperature, high acid content of the

extracted fumes, and heavv conden-

sation of moisture within the ducts.

combine to give the most corrosive

conditions found in ventilation sys-

tems. Lead ducts stand up verv well

under these conditions, but are verv

expensive because of large size of

the ducts and the large amount of

reinforcing required. Steel ducts

lined with plasticized p.v.c. or hard
rubber are now being used to re-

place lead ducts in áreas where con-

densation is heavy.

Aluminum ducts are used in loca-

tions where the extracted fumes are

drier, or where thev alreadv lost much
of their moisture. Main ducts leading

to large foul air fans are usuallv con-

structed of reinforced concrete lined

with acid proof brick or with

trowelled-on asphalt. Corrosion is not

so severe in these main ducts be-

cause the extracted fumes have al-

readv lost much temperature and
much humiditv while passing through

the branch ducts. In most cases these

main exhaust ducts, because of their

large size, form an important part of

the building structure. In buildings

used for spinning and acid prepara-

tion, footings, foundations, and build-

ing framework are conformed to suit

the lavout of main foul air ducts.

Main foul air ducts in each major

production unit converge into a large

plenum chamber adjacent to one of

the foul air fan rooms. Here the main

foul air fans are mounted. Before

1950, large centrifugal fans were in-

stalled on foul air service. They had

capacities up to 150,000 c.f.m. and

produced in the ducts static suctions

up to 2^2 and 3 inches of water. They

were driven through V-belt drives by
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Fig. 13. A large air conditioníng unit which supplies spinning and other process

departments. Fresh air fan at left; air heating and washing compartments, centre

and right; water circulating pumps at extreme right. Unit and ducts are insulated.

75 h.p. and 100 h.p. electric motors.

Most of them had steel casings that

were lined with trowelled-on asphalt
after installation. Fan wheels were of

steel construction, painted with as-

phalt once or twice a year. These as-

phalt-painted wheels had a life of

12 to 18 months on the more severe
services. Specially constructed steel

wheels, lined with 1/16 in. and Va in.

sheet neoprene, are now used in

these fans and give good service for
a number of years.

Foul air fan rooms constructed
since 1950 have been fitted with
large axial-flow fans. These are lower
in initial cost and require less main-
tenance than centrifugal fans of the
same performance. Axial-flow fans are
mounted directly in the airstream.
They do not require large plenum
chambers. This means that they can
be mounted in simply constructed fan
rooms. Sometimes they can be mount-
ed in the foul air duct itself, thus
requiring no fan room at ali. They can
be mounted either horizontalíy or
vertically, in this respect being much
more adaptable to different condi-
tions than are fans of the centrifugal

type. Axial flow fan casings are con-
structed of aluminum for small sizes

and of fabricated steel for larger

sizes. Steel casings are asphalt-paint-

ed for service under mild corrosive

conditions, and are lined with sheet

neoprene or hard rubber when re-

quired to withstand severe corrosion.

Fan impellers are made of cast alu-

minum. This material gives good serv-

ice even under fairlv severe condi-

tions. Neoprene or rubber covered

steel impellers are used where cor-

rosive conditions are very severe.

Small foul air fans, located close

to the source of acid fumes, must
stand up under the worst corrosive

conditions. Large main foul air fans,

located at considerable distances

from spinning machines and acid

tanks, and handling cooler, drier

fumes, are not so subject to corrosive

attack.

Ali main foul air fans discharge

through underground or overhead

ducts into one of the fume stacks.

These are brick chimnevs, acid-proof

brick lined, having inside diameters

of about 15 feet, and rising 225 feet

or more above the ground. One foul

air stack serves the entire continuous

spinning tire varn installation. Into it

a total of five main foul air fans dis-

charge acid fumes at a total rate of

approximatelv 500,000 c.f.m. Three

other such stacks carry awav foul air

from the other spinning and acid

preparation áreas throughout the

plant. Total volume of foul air being

exhausted continuously through the

stacks is in excess of one million cubic

feet per minute. A total of 12 main
foul air fans discharge into the foul

air stacks.

Fresh air, with controlled tempera-

ture and humiditv, is supplied to

spinning and acid preparation áreas

and to ali process departments, in

amounts approximatelv equal to the

volumes of foul air being extracted.

Fresh air fans are similar in size and

numbers to the foul air fans alreadv

described. Both centrifugal and axial-

flow fans are used on fresh air serv-

ices. Ali main fresh air fans draw in

outside air through heating coils, air

washers, and humidifiers. Fresh air

distribution ducts are made of sheet

aluminum or galvanized sheet steel.

(Fig. 13.)

Acid Recovery

The process of spinning viscose

ravon involves a chemical reaction

that takes place between sulphuric

acid in the spin bath and sodium
hvdroxide in the viscose. This reac-

tion results in formation of sodium

sulphate and water. Water thus

formed dilutes the remaining acid in

Fig. 14. High speed tire yarn beamer, with creel. Partially-filled beam, foreground,
is fed from cones of yarn on the creel, right background.
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the spin bath solution. In order to

maintain the necessary acid concen-
tration in the spin bath, every acid

preparation area includes a continu-

ous correction of strong sulphuric

acid. This results in gradual forma-

tion of an excess volume of spin acid

and an excess of sodium sulphate.

These excesses are removed in the

acid recovery process.

From each acid preparation area,

there is a continuous flow of excess

acid back to the acid recovery build-

ing, where it gathers in large acid

collecting tanks. From these tanks it

is pumped to head tanks on the top

floor, from which the acid flows by
gravity into crystallizers and evapor-

ators. In the evaporators, excess

water is boiled off and the acid in-

creases in strength until it can be
returned to the spin acid circulating

system from which it carne. In the

crystallizers, acid is cooled by eva-

poration so that excess sodium sul-

phate crystallizes and forms a magma
with the cool acid. This magma drops

by batches into large magma tanks

from which it is pumped to rotary va-

cuum filters where Gláuber 's salt

crystals are removed, making the

acid suitable for returning to the spin

acid system from which it carne.

Staple fibre and tire yarn expan-

sions have greatly increased the total

volume of spin acid in circulation

throughout the plant. Consequently,

large expansions to acid recovery in-

stallations have been required. Each
major phase of expansion in spinning

has necessitated a corresponding in-

crease in acid recovery service. The
job of keeping the acid recovery pro-

cess in step with expanding spinning

operations has been complicated by
the fact that there are now three

separate products, acid from each

one of which must be treated sep-

arately in the recovery processes. In

order to obtain reasonable flexibility

of operation under these conditions,

it has been necessary to arrange re-

covery piping so as to cross-connect

between many pieces of equipment,

so that such units as evaporators and
crystallizers can readily be changed

by valving from one product to an-

other.

Since 1945, three separate exten-

sions have been added to the acid

recovery building. In them have been
or are being installed five additional

crystallizers, ten more evaporators,

and three more rotary filters. The
staple fibre plant alone, because of its

long distance from the acid recovery

building, required installation of ap-

proximately 8000 feet of five-inch

lead pipe in the tunnels joining the

two departments. Large quantities of

lead pipe, hard rubber-lined steel

pipe, and saran-lined steel pipe are

installed in the acid recovery build-

ing itself. Crystallizers are hard rub-

ber lined, and have acid-resisting

bronze or homogeneously lead lined

evactor heads, and acid-resisting

bronze or pure nickel venturi throats.

Evaporators are hard rubber-lined

and have heating elements fitted

with carbon tubes mounted in lead

or pure nickel tube sheets.

Before 1954, Gláuber's salt, or hy-

drous sodium sulphate, removed from
the acid by the rotary filters, was
sluiced into the plant drainage svs-

tem and wasted. A small portion of

it was retained in bins for use in acid

correction stations and for sale as

Glauber's salt. In 1954, another ex-

tension was added to the acid re-

covery building to contain a new an-

hydrous sodium sulphate recovery

process. Belt and oscillating convev-

ors were installed in the existing

buildings to carry wet Glaubers salt

from the rotary filters to the new
building. Here, in the new process,

the hvdrous salt is circulated in the

form of a thick slurry through two
new evaporators which remove water

of crvstallization, thereby further con-

centrating the slurry, until it is ready

for final filtering. Filtration is done

by a large rotarv vacuum filter, which

is fed bv hot air at 750 deg. F. from

an oilfired furnace, and which re-

moves the salt. from the slurry,

thoroughly dries it, and deposits it,

in the form of a hot dry white pow-
der, in a screw convevor as anhy-

drous sodium sulphate. The hot salt

passes through an attritor into the

boot of a bucket elevator which car-

nes it to the top of large reinforced

concrete storage bins, into which it is

distributed by another screw convey-

or. From the bottoms of the storage

bins, the salt is removed by twin-

screw conveyors, lifted by bucket

elevator, and falis bv gravity either

into box cars and hopper cars for

shipping as bulk salt, or into bagging

Fig. 15. Schematic arrangement of the water system.
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machines where it is prepared for

shipping in paper bags.

Yarn Processing

The final step in manufacture of

yarn is to package the products in

forms suitable to the requirements of

the industries that will use them.

Tire yarn is shipped almost exclusively

on beams. Textile yarn is shipped on
cakes, cones, or beams. Yarn proces-

sing machinery is installed in No. 1

mill, from which the original spinning

machines have long since been re-

moved. Since 1948, to keep pace

with constantly increasing output from

the spinning departments, a number
of new tire yarn beamers, new tex-

tile yarn beamers, and new slashers

have been installed (Fig. 14). Beams
of yarn weigh approximately 1200
pounds each. They are lowered from
the beaming and slashing departments

and stored on specially constructed

beam racks located at the east end
of the ground floor of No. 1 mill.

A beam transfer elevator is used to

move beams between racks for stor-

age. Battery-operated forklift trucks

remove them from the other end of

the storage racks and place them for

shipment on steel racks built into road

transport trailers. Ali beams are

shipped bv road transport.

Services

Power, heat supply, and heat re-

moval together account for a con-

siderable portion of the cost of manu-
facturing viscose rayon. This portion

is largely made up of the following

services. (Figures are approximate

consumptions for 1955.)

Water 5000 x IO6 Imp. gal.

Coal 115,000 tons

Refrigeration 150,000 tons

Electric Power 88 x IO6 kwh.

The size of these figures, together

with the necessity of controlling tem-

perarure within ± 0.5 deg. F. in

many parts of the plant and process,

requires continuous effort to improve

and control services, if viscose rayon

is to be manufactured efficiently and
at top quality.

Expansion of services installations

has been almost continuous through

the years since 1945. One building

extension has been added to the

Fig. 17. Double-cylinder L-type air com-
pressor with 100 h.p. synchronous mo-
tor; intercooler stands at right of motor.
Entire unit is mounted on a concrete
inertia block suspended by eight spríngs
in compression. Cylindrical neoprene
blocks at bases of two end isolators, on
each side, Hmit motion of the inertia
block. Flexible connections are used.

Fig. 16. Two V-belt driven ammonia compressors mounted on reinforced concrete
inertia blocks. The entire block, carrying motor and compressor, is suspended from
four vibration isolators (each a pair of coil springs in compression). Cylindrical
neoprene blocks under compression, at bottom of the spring pedestais, limit motion

of the inertia blocks. Piping connections are flexible.
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Fig. 18. No. 4 substation supplies electric power to the staple fibre plant. The two
1000 kva., 11,500/575 volts, pyranol-filled transformers flank the feeder control

panei, which contains two bus-couplers to supply secondary power to any feeders

from either transformer. Transformers are mechanically interlocked.

river pump house, and ali new pumps
and completely new pump discharge

piping have been installed.

A completely new compressor room
has been built and put into use; a

new electrical distribution system has

replaced the old outmoded and in-

adequate system; and many other

changes and improvements to services

equipment, too numerous to mention

here, have been completed.

A constant problem in ali this work
has been to design and carry out the

projects without interrupting supply

of services to the plant. Since viscose

manufacturing and ali spinning proc-

esses are continuous, and since shut-

downs are very expensive, it has been
necessary to plan ali plant changes

so that thev could be completed with

the absolute minimum of interruption

and disturbance of operating depart-

ments. Manv of the services expan-

sions have been carried out without

interruption of the service involved.

In cases where this has not been
possible, final end connections for

new installations have often been de-

layed until thev could be made at

a plant or departmental shutdown
scheduled for other reasons, or at the

annual plant holiday shutdown in July.

Water Supply System

Water is used throughout the fac-

tory in three general forms:

(a) Direct river water for general

cooling.

(h) Filtered water for cooling

where algae growth may be trouble-

some.

(c) Softened water for viscose

manufacture and product washing.

Approximately 300 million gallons

per month are pumped from the

river. This water flows into the pump
house suction well by three intakes,

passing through an automatic, revolv-

ing, debris-removal screen in the

process (Fig. 15). The water enters

the river intakes from the top. Each
intake is protected by a six foot bv
six foot grid having 154 inch openings.

These grids have to be cleaned twice

a year.

Five 3600 g.p.m. pumps supplv

water to the factorv, taking their suc-

tion from the intake well directlv be-

low them. This water is used for di-

rect cooling in refrigeration shell-and-

tube condenseis and in barometric

condenseis of the acid recoverv eva-

porators and crystallizers.

Cooling water from the refrigera-

tion system and the crvstallizers is

reclaimed. This amounts to approxi-

mately 200 million gallons per month,

and this reclaimed water is used to

supplv ali other factorv requirements.

Water from the reclaiming reser-

voir is pumped through 25 sand pres-

sure filters, and from the filters

through 17 sodium zeolite pressure

softeners. From the softeners it drops

into collecting tanks and is then dis-

tributed throughout the factorv. The
amount of softened water used is

about 60 million gallons per month.

Water enters the softeners at approxi-

mately 130 parts per million of cal-

cium carbonate hardness, and the

effluent has a hardness between 5

and 8 parts per million.

About 100 million gallons of filter-

ed water is used each month. This

includes the softened water. The tur-

bity of Saint Lawrence River water

varies between 5 and 10. After fil-

tration it becomes about 3 to 5. These
values are based on Hellige turbidity

meter readings. Because of the re-

claiming system the water taken di-

rect from the river is reduced by
two fifths. Heat pick-up amounts to

approximately 10 deg. F. Both these

points assist plant economy.
So far seaway and power develop-

ments, although much activity has

taken place within a few miles of the

plant, have not seriously affected the

factory water supply system. Dredg-

ing and resulting current changes

have re-distributed the áreas of ice

jamming. This caused some difficulty

in 1955 but may well be a passing

phase. To-date, no noticeable in-

crease in turbidity or colour of the

water has been noted. There should

be none when construction is finished.

Just what the effect will be when
coffer dams are removed and when
dredging starts in the vicinity of the

factorv remains to be seen.

Steam Generation and Distribution

In winter months, total steam load

is about 400,000 pounds per hour.

Steam is generated at 200 p.s.i.g.

One-half of it is used at this pres-

sure and the remainder at about 20

p.s.i.g. This reduction in steam pres-

sure provides a potential for econo-

mical by-product power generation.

Although this is not done at present

at Courtaulds (Canada) Limited, be-

cause of an economical power rate, it

is done in other Courtaulds plants.

Steam is generated by six water-

tube, chain-grate, stoker-fired boilers.

Five of the units are equipped with

economizeis. Overall steam generat-

ing efficiency is 80 per cent. The
following points in the steam distri-

bution svstem are of interest: —
(a) AÍ1 auxiliarv steam is mea-

sured. This includes soot blower

steam and steam used for the crea-

tion of turbulence in the furnace. By
measuring auxiliarv steam, it has

been found that the boiler house uses

6 per cent of total steam generated.

(b) Arrangement of the steam dis-

tribution svstem is such that pipe line

difficulties in the boiler house never

necessitate a complete shut down of

the factorv.
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Constant effort is required to bring

back condensate to the boiler house.

Thirty per cent of the steam is used
directly, so that condensate returns

cannot exceed 70 per cent of total

steam produced. Condensate re-

turned from the factorv generally

runs between 62 and 68 per cent of

steam supplied to the factory. Con-
densate is a problem because from
some processes it can be highly acid,

from others highlv alkaline. Acid and
alkali contaminated condensate is

handled in a special three-tank batch
system. This system provides for auto-

matic dumping of the condensate to

drain before it reaches the batch
tanks if pH becomes too low. Each
tank is again checked for pH before

it is emptied into the main conden-
sate collecting tank. Automatic caus-

tic injection, controlled by a pH me-

ter, guards against low pH values.

Refrigeration System

In the manufacture of viscose

rayon, speeds of chemical reactions,

and consequentlv properties of the

product, are materially affected by
temperature. To control process tem-

peratures, two independent refriger-

ation systems are used at Courtaulds

(Canada) Limited. These consist of:

(a) A 375-ton ammonia system,

using calcium chloride brine as the

refrigerating médium.
(b) A 1200-ton Freon system, us-

ing chilled water as the refrigerating

médium.
Originally the factory had ammon-

ia-brine refrigeration only. However,
when No. 5 mill was built in 1946-

48, it was decided to obtain the ad-

ditional capacitv required by the ex-

panding plant by installing centrifu-

gal refrigerating machines, using

Freon as refrigerant. These were
mounted in the new compressor room
that was built as part of No. 5 mill.

Also installed in the new compres-

sor room were most of the ammonia
units, air compressors, and vacuum
pumps from the old compressor room.

The ammonia-brine system, having

a standard capacity of 375 tons, con-

sists of five single-acting vertical com-

pressors, discharging into ten shell-

and-tube condensers. (Fig. 16) Am-
monia collects in a receiver, from

which it is piped to five brine coolers.

Rate of cooling is controlled by float

operated expansion valves. Calcium
chloride brine is pumped through the

coolers by the main brine circulating

pumps. It enters the coolers at about

18 deg. F. and leaves at about 10

deg. F. Brine from the coolers is

piped to ali parts of the plant. Tem-
perature control throughout the fac-

tory is maintained bv threewav loop

control valves in departments, and by
flow regulating valves at individual

pieces of equipment. The three-way

control valves are automatically po-

sitioned by differential pressure so

that they permit some brine to flow

through the departmental loops to

the equipment requiring it, and allow

the remainder to by-pass back to the

brine circulating tank. This arrange-

ment ensures a constant pressure dif-

ferential across the individual flow

regulating valves, and also ensures

that cold brine is always available

whenever the temperature controllers

call for it.

The Freon-chilled water system

consists of three centrifugal refriger-

ating machines, each having a capac-

ity of 400 standard tons. Each unit

is complete in itself, having its own
rwo-stage centrifugal compressor,

condenser, and cooler. These ma-
chines were installed in 1948. Thev
are driven by 2300 volt, 1200 r.p.m.

svnchronous motors. Through speed

increasers, the compressors rotate at

4700 r.p.m.

Chilled water is pumped through

the Freon coolers bv the factorv

chilled water circulating pumps.
Water enters the coolers at 50 deg.

F. and leaves at 45 deg. F. In the

chilled water svstem throughout the

plant, temperatures are maintained

bv three-way loop control valves and
individual flow regulating valves, in

the same wav as in the brine svstem.

However, whereas in the brine sys-

tem output of the ammonia compres-

sors is varied to meet demand br

manually stopping and starting com-

Fig. 19. Single line schematic layout of electrical distribution system.
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Fig. 20. Frequency changing equipment in the altemator building. Automatic Con-
trols for alternator output are on main switchboard, right. Full voltage magnetic
starting controllers are beside frequency changers ( centre ) directly in front of motor

generator excitation sets. Reactors, Ieft, act as current limiting devices.

pressors, in the chilled water svstem

output of the centrifugal machines
is varied automatically. This is ac-

complished by dampers in the com-
pressor suction lines, which regulate

gas flow in accordance with temper-

ature differential between chilled

water entering and leaving the cool-

ers.

Anti-corrosion protection is neces-

sary in the refrigeration systems. Both
brine and chilled water are closed

systems. In making up the brine, cal-

cium chloride inhibited with sodium
bichromate is used. This has been
found satisfactory, and no further

steps against corrosion are taken. In

the chilled water system, corrosion

and algae growth are guarded against

by maintaining the following condi-

tions:

(a) Sodium bichromate concentra-
tion of 475 to 500 p.p.m.

(b) pH of water of 8.3 to 8.4.

Compressed air is supplied to the
factory from five reciprocating com-
pressors discharging at a pressure of

70 p.s.i.g. One of these units is an
old one with twin horizontal cylin-

ders, moved from the old compressor
room when the new compressor room
was built. The other four are modem,
double cylinder, L-type compressors.

Compressor room installation is un-
usual in that ali the compressors are

mounted on an upper floor and not
in the basement, thus necessitating

protection of the building from vibra-

tion of the heavy reciprocating ma-

chines. The compressor room floor is

a structural concrete slab designed
for a live load of 750 pounds per
square foot, carried on structural

steel beams and columns, with col-

umn footings being integral with pile

caps. Reciprocating compressors are

mounted on large reinforced conrrete
inertia blocks, each block weighing
between eight and twentv tons de-
pending on relative size and fre-

quency of unbalanced forces (Fie.

17). Vibration of the inertia block and
machine assemblies is isolated from
the building by means of mechanical
sprinç type vibration isolators that

permit movement of the inertia block
and machine up to % inch in anv di-

rection. Excess motion of the inertia

blocks is dampened bv snubbers
made with Neoprene, cork, or mech-
anical springs. The 'floating' ma-
chines are connected to suction and
discharge piping by flexible pipe con-
nections.

Electrical Power and Distribution

Electric power is received from
Hydro Quebec's Cedar Rapids power
plant on two 110,000 volt transmission

lines. These lines terminate at Cour-
taulds' No. 1 substation, where three

13.500 kva. transformers reduce the

voltaee to a plant distribution levei

of 11.500 volts. Switching is arranged

to allow parallel operation of two or

more of the transformers on either

incoming line. The two secondarv cir-

ouits supplv the main 11.5 kv. distri-

bution switchboard bv underground

cables, with switching available at

this point. This provides for change-

over from one incoming circuit to the

other without interruption of power
supply to the plant.

The secondary system, operating

at 11.5 kv., incorporates an under-

ground ring main that takes a cir-

cuitous route around the plant, cov-

ering a total area of some 75 acres,

and feeding seven substations rang-

ing in capacity from 1,000 to 8,000

leva. (Fig. 18.) Substations are lo-

cated near strategic load centres

throughout the plant. (Fig. 19.) T-

off isolators at underground cable

terminais in each substation provide

flexibility for maintenance and test-

ing. Since the ring main is energized

at both ends, this system ensures a

stand-by alternative source of power
for each substation, and hence for

each important section of the factory.

Since any unplanned shutdown of

one or more of the spinning depart-

ments is a very costly event, every

precaution is taken to ensure that

there will be no electrical power fail-

ures caused by faults in the plant dis-

tribution systems.

Box spinning machines contain

large numbers of spindle motors, one

to rotate each spinning box. These

spindle motors operate at 7200 r.p.m.

They require current at 120 cycles,

45 volts. Approximately 14,000

spindle motors are in use. Electric

power to drive these spindle motors is

supplied from five frequency changer

units located in the alternator build-

ing (Fig. 20). Each frequency chan-

ger is rated at 840 kva., 120 cycles.

528 volts. They operate in parallel.

Operation of these units is made fully

automatic by an impulse regulator

svstem which holds electrical output

from the machines constant at a set

value.

Power factor correction is obtained

in three different ways:

(a) Several old and unused fre-

quencv changer sets have had their

alternators removed, and their large

svnchronous motors have been con-

verted to operate as s\Tichronous con-

densers. These are connected into

low-power-factor feeders.

(b) Induction motors of sizes over

100 h.p. have capacitors connected

at the motor terminais.

(c) Air and refrigeration compres-

sors in the compressor room are driven

by svnchronous motors varving in

size from 100 h.p. to 300 h.p.

As a result, overall plant power fac-

tor is maintained constant at 94 per

cent.
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Highway Turbine Interchanges

S. M. Breuning. m.e.i.c*

INTERCHANGES are defined in

the "Highway Capacity Manual"
as: "A system of interconnecting

roadways in conjunction with a grade

separation or grade separations pro-

viding for the interchange of traffic

between two or more roadways or

highwavs on different leveis".

This definition is rather general; it

does not refer in any way to possible

interferences between different traf-

fic streams. It obviouslv assumes that

the grade separations eliminate at

least the most serious interferences

in an intersection at grade. The de-

gree to which interferences of traf-

fic streams are eliminated determines

the efficiency of the interchange.

Interchanges of highwavs with lim-

ited access must be designed accord-

ing to some fundamental rules. Exits

and entrances from the through road-

ways must be provided at the outer,

right-hand side of the roadway so as

to keep the inner, left-hand lanes un-

disturbed bv turning vehicles. Exits

and entrances also must be designed
in such a way that the turning vehi-

cles, either leaving or entering the

main roadway, may manoeuvre
without unduly affecting the through
traffic, and especially without acci-

dent hazard. In addition ali streams

of turning traffic, considered as the

minor traffic streams, should interfere

as little as possible with each other.

Comparison With Cloverleaf and
Rotary

The turbine interchange (Fig. 1)

can best be explained in comparison
with the cloverleaf and the rotarv

interchanges.

The cloverleaf is the most com-
monly found interchange on high-

ways. It is simple except for the left-

turning movements, yet even these

are by now well accepted by the

motorists. Left-turns are accom-
plished by making a three-quarter

right rum. This is sometimes a little

confusing to the driver, who easily

loses the sense of direction. It also

requires rather sharp curves which
can be negotiated only at speeds

much lower than used on the open
highway. This required reduction of

speed definitely is one of the draw-

backs of anv interchange, especially

the cloverleaf. Its correction would
be possible only with prohibitively

large lavouts which are not economic-

ally justifiable. Another drawback of

the arrangement of the left-turning

movements in a cloverleaf is the

weaving of each left-turning path

with two other left-turning paths.

This problem, demonstrated in Fig.

2a is of no importance, as long as

the volumes of traffic of the turning

movements are low. When the turn-

ing volume gets heavy, as it often

*Post-graduate student in transportation engineer-

ing at Massachusetts Institute of Technology.
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does in suburban intei sections, ve-

hicles negotiating conflicting left-

turning movements will no longer be
able to weave, and a bottleneck will

result.

The rotary interchange is less

often found on modem superhigh-

ways. It is developed from a sur-

face rotary interseetion by addition

of one (or two) through highvvays

with grade separa tions. The rotary

roadwav is a circular one-way road-

way, driven in a counterclockwise di-

rection. Traffic enters it and leaves

it from the outer, right-hand side.

Ali movements except right-turns

therefore must weave with some
other traffic streams. Thus the capac-

ity of the rotary also is limited by
the volume of the two largest weav-
ing traffic streams. In Fig 2b a ro-

tary is shown with two through high-

ways. Only the turning vehicles enter

the rotary, and the right-turning

traffic streams do not have to weave.
The left-turning movements, how-
ever, have to weave four other left-

turning traffic streams. Thus the ro-

tary is limited by thé volume of the

two largest conflicting left-turning

volumes.

The curves necessary for a rotary

are not quite as sharp as for a clover-

leaf covering the same area, but five

bridges are required instead of one
for the cloverleaf.

The turbine interchange is similar

to the rotary described above, ex-

cept for the entrance of the left-

turning movements into the ro-

tary. Instead of coming from the out-

side of the circle, the left-turning

traffic first crosses the rotary along

with the main highwavs and then en-

ters from the inner, left-hand side of

the rotarv roadway. Bv this simple

change, left-turning movements no
longer cross each other, although

they may run parallel for some dis-

tance on the rotary.

The structural requirements for the

turbine are essentially the same as

for the rotary discussed above. The
entrance lanes for left-turning move-
ments are the only fundamental dif-

ference. These must be built with

somewhat sharper radii in order to

provide a smooth S-curve from the

through roadway to the rotary.

Therefore the speeds permissible for

left-turning traffic are lower than in

the rotarv, but still as high or higher

than in the cloverleaf, occupying the

same area.

Principie

The layout of the turbine, as

shown in Fig. 1, consists of

the intersecting main roadwavs

(SN,NS,WE,EW),
the right-turning roadways (SE,

EN,NW,WS),
the left-tuming roadways (SW,

ES,NE,WN).
The main roadways and the right-

turning roadways are essentially the

same as in any conventional inter-

change.

The left-tuming roadways have

given this type of interchange its

name, because as in a turbine, the

left-turning traffic enters the rotary

from the inside, gradually proceed-

ing to the outer edge in the course

of accomplishing the left-turn, and

finally leaving in its new direction.

Traffic making left-turn SW for in-

stance enters upon a sharp S-curve

right after it has crossed the ro-

tary at point 4, Fig. 1. The roadway

then proceeds to join the rotary

which, in this case, is a circular road-

way made up of pieces of left-turn-

ing roadway. SW follows the rotary

from point 5, where it crosses over

the main highway (EW) until point

2, where it crosses under the main

highway (SN). After point 2 the

roadway leaves the rotary and en-

ters into the main highway (EW).

Naturally, the left-turning road-

ways can also be led through the

rotary entering from the outside and

leaving from the inside (Fig. 3), a

complete reversal of the previous de-

sign. This would be advantageous for

fast traffic because the sharpest

curves occur towards the end of the

turning roadway rather than towards

the beginning.

In the foregoing designs the right-

turning roadways determine the

outer limit of the whole interchange.

In cases of extreme scarcity of land

it might be preferable to put the

Fig. 2. Flow diagrams.
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Fig. 3. Turbine
interchange

( reversed )

.

Fig. 4. Turbine
interchange with
right turning

roadways within
the rotary.

right-turning roadways within the

circle (Fig. 4).

The obvious disadvantage of this

design is a crowding of exits and

entrances of turning lanes from the

open highways to the structures.

Such arrangement requires generous

layouts of the bridges in order to

provide ample visibilitv and room for

the necessary manoeuvres of the ve-

hicles.

Vertical Arrangement

There are three possibilities for

the vertical layout of the roadways in

a turbine interchange.

(1) Rotary over intersecting high-

ways

(2) Rotary under intersecting

highwavs

(3) Rotary over one and under
the other intersecting highwav.

Onlv the left-turning vehicles must
change grade in the first two arrange-

ments. The left-turning roadway has
an ascending (or descending) slope

in the first quadrant, then it stays

at the elevated grade and descends
(or ascends) in the last quadrant.

The disadvantages of this arrange-

ment are the rather steep slopes or

long ramps required, which tend to

govern the size of the interchange
as a whole. The advantage of appear-
ance can be disputed. The use of
the grades as aids for deceleration
and acceleration is doubtful, be-

cause of the curvature and the re-

strictions at the entrance into the
other roadwavs.

Leading the rotary roadways in

turn over and under the main high-
ways provides a more versatile solu-

tion (Fig. 1). It may be assumed
that the two intersecting highways
are at different grade, therebv facil-

itating a grade separation. Ali turn-
ing vehicles stay at their initial ele-

vation throughout the first quadrant,
and change grade in the second, re-

maining at the new grade in the
third.

This arrangement has grades in

less criticai locations, where vertical

curves can be fitted easilv and no
driver distraction occurs. It also

should provide greater versatility for

adaption to existing topographv.

Driver Acceptance

Highwav interchanges are no
longer instinctively understood by the
driving public. Elaborate route and
directional signs and familiarity on
the part of most drivers are necessary

to enable large volumes of vehicles

to flow through an interchange with-

out delay for orientation. Neverthe-

less, it is always desirable to maintain

a logical layout of the roadways so

that drivers do not get the feeling

that they are on the wrong road.

Making a three-quarter right-turn in-

stead of a one-quarter left-turn still

is rather confusing to many drivers.

The turbine intersection provides

in its rotary roadway a common focus

which should enable drivers to orient

themselves more easilv within the

layout. The entrance on to the rotary

from the inside may be a disadvant-

age because it is somewhat hidden
immediately after the crossing of the

rotary roadways.

The rotary roadwav of the turbine

offers the additional advantagés of

crossovers at the locations of the

crossings with the through roadways.

These crossovers provide for drivers

who take the wrong turn and would

like to continue straight through and,

more important still, for traffic turn-

ing around.

Structures

For the turbine interchange as out-

lined here five structures are re-

quired: one crossing structure for the

crossing of the main highways (Pt.

1 in Fig. 1), the same basic struc-

ture that would be provided for a

cloverleaf; and besides this, four

smaller bridges to lead the rotarv

roadwavs over or under the main in-

tersecting roadways.

Geographic Adaptability

The larger number of structures

required for this interchange and the

necessity to make these structures as

simple as possible make it desirable
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to have fairly flat land at least within
the area of the rotary roadway. The
possibility of varying the relative ele-

vation of the crossing roadways with
the requirements of the topography
make the design more flexible than
it may seem at first.

Feeder Roads

A special application of the tur-

bine principie to intersections of a

superhighway with a feeder or other
secondary road is shown in Fig. 5.

The feeder road is not handled as

a separate through roadwav. Its

through traffic (SN) enters the ro-

tary roadway together with the left-

turnrag traffic (NW) at the crossover

(4) to the left-turning roadway (WN)
from the main highway. This pro-
vision for crossing over has been
pointed out before as an advantage
for drivers who lose their way. In the

case of the feeder road, however, the

crossover eliminates one structure and
reduces two more structures to cross

one instead of two roadways.

Considering through traffic as the

main traffic stream this layout no
longer provides entrances and exits

from the ou ter, right-hand side of

the roadway on the feeder road.

There are however still no weav-
ings or hidden intersections within

the interchange.

Curved Main Road

It is not absolutely necessary that

the main road be straight through.

It could be curved (for instance SE).

Such layout still requires two large

and two small bridges, yet it elimi-

nates one left-turning roadway which
is led through the centre as the

through road.

This design mainly serves to illus-

Fig. 5. Feeder
road turbine

interchange.

Fig. 6. Simplified
feeder road
turbine

interchange.

trate how versatile interchanges of

the turbine principie can be if spe-

cial requirements are considered.

Simplified Feeder Road

In order to eliminate two of the

four bridges that were necessary in

the previous designs, some interfer-

ing traffic may be required to weave.
In Fig. 6 there are four weaving

sections. (These could be reduced

to two with little change in the de-

sign, yet the number of weaves would
remain the same.) As demonstrated

on the flow sketch, the left-turns

from the feeder road each have to

weave with three other traffic

streams, the through traffic on the

feeder road and the left-turns from

the main road each have to weave
once.

This layout therefore has little ad-

vantage over the cloverleaf in terms

of weaving. The separation of the

structure into two one-way bridges

and the necessary curvature for the

through traffic of the feeder road are

definite disadvantages of this design.

Provision of a continuous rotary pro-

vides somewhat more flexibility to

the lavout.

Turbine Rotary

As a last design in this series the

turbine rotary without through road-

way should at least be mentioned.

In conrrast to the standard turbine

this design leads ali entering road-

ways into the centre, thereby elimi-

nating ali weaving. This rotary has

an unlimited capacity as long as the

roadwavs are sufficiently wide.

Its main advantage is the possibil-

ity of converting existing rotaries

which are very inadequate into tur-

bines bv adding the separate en-

trance roadwavs.

Conclusions

The turbine interchange is an im-

proved rotarv interchange. The left-

turning traffic enters the rotary from

the inside and leaves it from the out-

side, therebv eliminating ali weaving

or crossing of traffic streams.

This design, although expensive in

construction, is especiallv adaptable

for intersections with large volumes

of turning traffic, such as suburban

intersections, connections of feeder

roads with superhighways, and one-

wav street intersections in cities.

The turbine is more versatile than

it seems at first. It can be built ki

stages or existing rotaries can be con-

verted into turbine rotaries by ad-

ding the entrance ramps and grade

separations.
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X-Ray Techniques

Úrsula Martius

Research Fellow, Ontário Research Foundation

IT IS THE PURPOSE of this paper

to give a brief survey of X-ray

techniques, stressing general prin-

cipies rather than practical details.

Nature of X-Rays

X-rays are electromagnetic radia-

tion, just as light, but their wave
length is 100 to 1000 times shorter

than that of visible light. Consequent-

ly, the human eye cannot see X-rays,

but a photographic plate is sensitive to

them as it is to light.

X-rays are produced when elec-

trons of high energy impinge on a

solid surface. The electrons are ab-

sorbed and most of their energy is

transformed into heat, but about 5

per cent is converted into X-rays.

The wavelength of this radiation de-

pends on the energy of the electrons

(which can be varied by varying the

tube voltage) and on the material

of the solid surface, the "target".

Since most of the energy of the

electrons produces heat, the major

limiting factor in the design of high

intensity X-ray tubes is the dissipa-

tion of this heat. Tubes are water,

air or oil cooled; common target

materiais are copper, tungsten and
molybdenum.

Interaction of X-rays with Matter

The comparison between X-rays

and light will help to illustrate what
happens when X-rays interact with

matter. In the case of light we are

used to distinguishing between ma-
teriais that are transparent and sub-

stances that absorb light or reflect it.

We know that this classification is

very approximate and that in reality

ali three things happen simultaneous-

ly; for instance, even in a transparent

substance a certain fraction of the

light is absorbed and a certain frac-

tion is reflected.

X-rays are similarly transmitted,

absorbed and "diffracted". Depend-
ing on experimental conditions one

of these types of interaction will be

predominant. We will discuss the

different X-ray techniques according

to the type of interaction on which

they are based.

Just as in the case of light, different

materiais are more or less transpar-

ent to X-rays. It depends on the

atomic weight of the material how
strongly X-rays of a given wave-
length are absorbed, (not, as in the

This article presents a brief review

of X-ray techniques and gives an
insight into the possible use of X-
rays. These techniques are finding
increasing application both in re-

search and industry.

case of light, on state of aggrega-

tion, state of binding, crystallograph-

ic properties). The absorption of

X-rays is roughly proportional to the

fourth power of the atomic weight
(actually the atomic number) of the

absorber. Thus, substances of dif-

ferent atomic weight can show strik-

ing differences in their capacity to

transmit or absorb X-rays.

Radiography

These laws of transmission of

X-rays are the basis of ali medicai

X-ray work and of industrial radio-

graphy. The reason why an X-ray

film òf a hand can 'show the struc-

ture of the bonés and joints is that

the" X-rays are absorbed múch more
strongly in the calcium of the bonés

than in the light elements of the

tissue. It is really the "shadow" of

. the bonés in the X-ray beam that

appears on the film.

Industrial radiography is mostly

concerned with the detection of de-

fects, cracks, etc. in cemmercial

products. These techniques are used

widely in inspection and control, al-

though today radioactive isotopes be-

gin to take over some of the func-

tions of X-rays in this line of ap-

plications. But, be it X- or gamma-
rays, ali radiographhic techniques are

based on the selective transmission

of these radiations.

Micro-radiography is a refinement

of radiographic techniques, based on

the above mentioned relation of ab-

sorption and atomic weight. By
means of micro-radiography it is pos-

sible to detect regions of different

composition in, for instance, an alloy

on account of their different X-ray

absorption coefficients. Fig. 1 shows

the microradiograph of a 70-30 Cu-

Pb alloy. The black dendrites are

the copper - rich phase, the white

background is lead.

This technique works best when
the components to be distinguished

have very different atomic weights.

The severe drawback of this method,

since it is based on the transmission

of X-rays, is the fact that only sec-

tions of a few thousandths of an inch

thickness can be used.

To overcome this difficulty we
have recently tried to develop a

technique which works in "back re-

flection" rather than in transmission,

using strictly monochromatic X-rays.

We can use standard metallographic

specimens and will be able to com-
pare directly microscopic and micro-

radiographic observations.

X-Ray Diffraction

Though the straight transmission

and absorption of X-rays and light

are in many ways similar, the "dif-

fraction" of X-rays and the reflection

of light cannot be compared directly.

X-rays can be "diffracted" from a

crystalline substance to form a dif-

fraction pattern, which can be re-

corded on film or by means of a
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Geiger counter. The type and the

dimensions of these diffraction pat-

terns are determined by the distance

between the atoms of the crystal and
wavelength of the X-ray beam. This

means that the wavelength of X-rays

can be determined from the diffrac-

tion partem of crystals of known in-

teratomic distances. Conversely, the

structure of a crystal can be estab-

lished by investigation of the diffrac-

tion of X-rays of known wavelength
on this crystal. Many techniques have
been developed for the latter type

of work, using single crystals or crys-

talline powder, employing mono-
chromatic or polvchromatic beams.
Figure 2 shows the diffraction pat-

tern of ZnO powder.

In the course of the last thirty

years a very large number of crystal

structures have been established and
tabulated. These data are readilv

available in form of a reference file

to which supplements are issued

every year or two. This information

makes it possible to identifv an un-
known substance by its diffraction

pattern because an X-ray diffraction

pattern is something like a finger-

print of a compound. This type of

identification work can be carried

out with a very small amount of ma-
terial; these X-ray techniques are

non-destructive and can also be ap-
plied to mixtures of a number of

compounds. The limitations of these

methods are: (a) the lack of data
on the crystal structures of less

common substances like silicates,

organic compounds, special alloys,

etc; and (b) the complexity of

the pattern of a mixture, which
Iimits the number of components that

can be identified unambiguously.

It should be stressed that identi-

fication by means of X-ray diffraction

always yields the compounds, not the

ions. For instance, a mixture of rock

salt and magnesium sulphate would
be identified as NaCl and MgS04 ,

whereas chemical analysis would
only find Na, Mg, Cl and S04 .

Another field of X-ray application,

which makes use of known diffrac-

tion patterns and known interatomic

distances, is the study of deviation

from normal crystal structures and
dimensions.

Let us assume, for instance, that

an X-ray photograph is taken of a

Fig. 1. Microradiograph (lOOx) of 70-30

copper-lead bearing lining: copper-rich

dendrites, black; lead, white.

highly stressed metal. If the inter-

atomic distances of the unstressed

material are known, then the dif-

ference between this and the cor-

responding value of the stressed ma-
terial is directly related to the mag-
nitude of the stresses in the material.

A number of techniques have been
developed for stress determinations

by means of X-rays; ali of them
precision determinations of the lattice

constants.

Precise determinations of lattice

dimensions are also frequently used

in the study of phase diagrams where
the solid solution of one constituent

in the other may change the lattice

dimensions, rather than produce a

second phase (which would appear

as a second pattern and could also

be detected by means of X-rays).

The lattice dimensions of a crystal

do not onlv change under stress or in

case of solid solution, but they also

change with temperature. There are

today techniques available which re-

cord X-rav diffraction patterns as a

function of changing specimen tem-

perature, both at high and at low
temperatures. Data on thermal ex-

pansion are also obtained in the

course of these investigations.

An X-ray diffraction pattern of a

polycrystalline substance records not

only the lattice dimensions, but also

the relative orientation of the grains

with respect to each other. In other

words, from a diffraction pattern

we can see whether the grains are

randomly oriented or whether cer-

tain orientations occur with higher

than average preference.

The study of preferred orientation

is of great importance if one is con-

cerned with the working of metais or

with the properties of fibres. With-

out X-rav techniques it would have

been impossible to establish today's

knowledge of the deformation and

annealing textures of metais or of

the mechanical behaviour of fibres

and polymers.

When we speak about "deviations

from normal crystal structures and

dimensions" we have to realize that

the "normal" or "perfect" crystal is

only a theoretical concept and that

ali real crystals are more or less

"imperfect". The study of crystal im-

perfections and their relation to

mechanical and electrical properties

has been of greatest interest to phy-

sicists and engineers during recent

years. Very precise measurements of

the small changes in diffraction

pattern (both in dimensions and in-

tensities) which are produced by dif-

ferent degrees of imperfection have

added much to our knowledge of

the processes of plastic deformation,

grain growth, and solidification. It is

in this field that we may expect a

number of new developments in the

near future, both along the lines of

more specialized experimental tech-

niques and in the field of new ap-

plications.

Since X-ray diffraction patterns

with the characteristics outlined

above are produced bv crystalline

substances onlv, X-ray diffraction

techniques are useful to determine

the degree of crystallinity, for in-

stance in glasses, ceramics, and

fibres. X-rays are also diffracted from

liquids and from amorphous sub-

stances, but the character of these

diffraction patterns is different and
will not be discussed here. However,
it mav also happen that crystalline

Fig. 2. X-ray diffraction pattem of ZnO.



particles are too small to give rise to

a well defined diffraction pattem.

Particles of less than 50 microns
will produce diffuse diffraction pat-

terns, and methods for the determin-

ation of particle size are based on
this fact.

X-Ray Spectroscopy

This third group of X-ray tech-

niques is based on a different physic-

al phenomenon than X-ray diffrac-

tion or radiography.

We have seen above that ali

X-rays are more or less strongly ab-

sorbed by matter. In radiographic

techniques we are interested in the

fraction of the X-ray beam that is

not absorbed but transmitted, be-

cause this is the fraction of the beam
we record. Now, however, we should
ask, "What happens to the absorbed
X-rays?" Most of their energy is

transformed into heat, but a portion

is used to excite new X-rays in the

material of the absorber analogous
to the processes in the target-sur-

face of an X-ray tube. These new
X-rays are of distinct wavelength
which are characteristic of the ma-
terial of the absorber. They are,

therefore, called fluorescent or char-
acteristic X-rays. Every element has
its characteristic X-ray spectrum
which consists of only a few lines of

distinct wavelength, just as an ele-

ment has a characteristic optical spec-

trum. But, in contrast to optical spec-
tra, X-ray spectra are characteristic

of the atom only; they are in-

dependent of the state of binding
and aggregation; in other words, the

X-ray spectrum of iron is the same
regardless of whether the sample is

a sheet of steel, iron oxide powder

or a solution of iron sulphate. There

is no X-ray analogy to "molecular

spectra".

It is thus possible to identify an

element by exciting and recording

its X-ray spectrum. In practice this

is done by absorbing an intense X-ray

beam of high energy in the speci-

men and measuring the wavelength
of the characteristic radiation which
is emitted by the sample. The wave-
length measurement is accomplished

by diffracting the characteristic rad-

l

~
transmitted

Radiography
macro-
micro-

iation from a single crystal of known
lattice dimensions — the "analys-

ing crystal". Rock-salt, lithium fluor-

ide, mica or quartz are frequently

used as analysing crystals. In an

X-ray spectrograph the analysing crys-

tal fulfills the function of the prism

in an optical spectrograph. Figure 3

shows schematically the principal

components of a spectrograph.

The fundamental properties of

X-ray spectra have been known
since 1912, but only recently im-

provements in high energy X-ray

sources and in high sensitivity re-

cording equipment have made X-ray

spectroscopy a feasible routine tech-

nique. The first X-ray spectrograph

of the tvpe now eommerciallv

available was built during and after

the second world war and only

during the last five years has X-ray

spectroscopy found large-scale indus-

trial applications. Whereas there is

a very large amount of reference lit-

erature available for X-ray diffrac-

tion problems, few data and no books

exist as yet dealing with X-ray spec-

troscopy.

Today X-ray spectroscopy is most-

ly applied to analytical problems.

X-rav spectra are simple and their

identification is comparatively easy;

diffracted

X-Ray Diffraction

Crystal structure

Identification

Stress determination
Preferred orientation

Textures

Crystal imperfections
Particle size

the technique is non-destructive and
solid or liquid samples can be used.

These, together wth the high speed
of operation are the main advantages
of X-ray spectroscopic analysis.

Every element has its characteris-

tic X-ray spectrum. However, the

spectra of the light elements are

"soft", i.e. their wavelength is long
and these spectra are usually absorb-

ed in the air path between the speci-

men and the counter, or in the win-
dow of the counter. That is why
today only elements that are heavier

than phosphorus or sulphur can be
detected by their X-ray spectra,

even if the air in the path between
specimen and counter is replaced by
helium. New experimental develop-

ments to overcome this limitation can

be expected soon.

Though analytical work is the main
field of application of X-ray tech-

niques it is by no means the onlv

one. Studies of composition changes

due to segregation, measurements of

absorption coefficients and investiga-

tion of surfaces can well be carried

out with an X-ray spectrograph.

The applications mentioned in the

preceding paragraphs are summariz-

ed in the accompanying table. They
are grouped according to the tvpe

of interaction principally involved.
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Fig. 3. Diagram of basic geometry of fluorescence-analysis method.
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Progress in the development of

The Energy Resources of Canada

Compiled by the Water Resources Branch, Department of Northern Affairs and National Resources

and the Dominion Coal Board

Paper presented before the Fifth World Power Conference, Vienna, Áustria, 17-23 June 1956

THE ENERGY RESOURCES of

Canada and their development
were reported in a paper presented

at the Fourth World Power Confer-

ence in London in 1950. There have
been significant changes since that

time in the discovery and develop-

ment of new oil and gas fields and
the harnessing of large supplies

of hydro-electric energy while the

combination of recent discoveries of

uranium with the technical devel-

opments in the production of atomic

power shows promise of major growth
in resources of atomic energy.

Report of Progress

Energy Sources — There has been
a gradual change in the sources of

energy as petroleum has taken over

more and more of the market former-

ly supplied by coal. In Fig. 1 there

is a graphical record of the supply of

ali but one of the various forms of

energy from 1927 up to and including

1955. The exception is wood which
supplies a proportion of the energy
requirements. Accurate data on
which any estimate could be based
are not available in the earlier part

of the years covered by this graph.

Water Power
Water power constitutes one of

Canada's great natural resources and
has provided the principal source

of energy for the rapid industrial de-

velopment of the country. The extent

of water-power resources and their

development were reviewed in de-

tail in papers presented at the First

and Second World Power Confer-

ences and also a brief review was
given at the Fourth Conference.

However, during the period 1949 to

1954 inclusive, development has

been very rapid; also, there has been

a certain amount of revaluation of

resources, particularly for the Prov-

ince of Quebec. Total potential and
developed resources, as of the end
of 1954, are shown in Table I.

The figures in this table were com-
puted on the standard bases of

stream discharge and power rating

as adopted for the Statistical Year
Book of the World Power Confer-

ence. The totais of available power
may be said to represent only mini-

This paper was prepared late in

1955 for discussion at the World

Power Conference Plenary meeting

in Vienna in June 1956. Since its

preparation, energy requirements

in Canada have expanded at in-

creasing rates, and it may be ex-

pected that the energy requirement

forecasts herein should now be re-

vised upwards.

mum power possibilities as explora-

tions are incomplete. However a con-

siderable proportion of the re-

maining available power lies in rath-

er inaccessible regions, although fron-

tiers are being extended and feasible

transmission line distances increase.

During the six-year period 1949-

1954 inclusive, developed capacity

increased by 4,146,500 kilowatts,

being 50 per cent greater in 1954
than in 1948. This increase was
widely distributed across Canada but

the larger developments were made
in the Province of British Columbia,

Ontário and Quebec. A brief review

of major projects is given below.

One of the high lights of hydro-

electric construction during the per-

iod was the successful completion in

British Columbia in 1954 of the first

stage of the great Kemano-Kitimat
project of the Aluminum Company of

Canada. Water is diverted through
the Coast Range and the three Pel-

ton wheels each.of 112,000 kv. op-

erate at 2485-foot (757-metre)

head in the first Canadian under-

ground power house. The fourth

unit is under installation and ultimate

capacity is about 1,500,000 kw. Pow-
er is transmitted at 300 kv. to Kiti-

mat for operation of the new alumin-

um smelters.

Other major additions to capacity

in British Columbia in the period

were: (1) the British Columbia Elec-

tric Company increased its Bridge

River Plant installation by 139,000

kw. to its present capacity of 185,000

kw., added a total of 127,400 kw. at

three other sites, and had under con-

struction in 1954 two new plants to-

talling 111,000 kw.; (2) the British

Columbia Power Commission with

plants on Vancouver Island and the

mainland increased its capacity by

135,800 kw.
; (3) Consolidated Min-

ing and Smelting Company of Can-

ada Limited added 27,600 kw. to

its Brilliant plant and completed the

first half of a 358,000 kw. ultimate

installation at its Waneta plant on the

Pend d'Oreille river.

In the Province of Alberta, Cal-

garv Power Limited, which serves

a large part of the southern part of

the province from hydro - electric

plants in the Bow River basin, in-

creased its hydro capacity by a total

of 112,900 kw. through construction

of four new plants and additions to

two existing ones.

The Province of Saskatchewan is

1678 THE ENGINEERING JOURNAL—DECEMBER, 1956



DOMINION COAL BOARD
2900

2800-

2300-

2200-

2100-

2000-

ENERGY SOURCES IN CANADA
2900

2800

1927 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

IMPORTS NET

49 50 51 52 53 54 55

YEARS

Fig. 1. Chart of energy sources in Canada over the period 1927-1955.
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served principally by fuel plants and
no new water - power develop-
ments were made.

In Manitoba the Manitoba Hydro-
Electric Board increased its capacity
by 211,200 kw. in two new projects

and redevelopment of its Seven Sis-

ters plant, ali on the Winnipeg river.

In the more northerly area of the
province a 5200 kw. development
was made by Sherritt-Gordon Mines
Limited.

In Ontário, with its very diversi-

fied industries and heavy domestic
and rural power demands, electricity

is supplied principally by the Hydro-
Electric Power Commission of On-
tário, which increased its hydraulic
capacity by nearly 1,500,000 kw. in

the period. Three large plants were
completed on the Ottawa river to-

talling 698,300 kw. At Niagara Falis

a new major development involving
a pumped storage scheme and a total

capacity of 1,370,000 kw., which was
initiated in 1951, had reached an
installation of 548,000 kw. at the
end of 1954 in a continuing construc-
tion program. In Northern Ontário
the Commission added 171,600 kw.
in new plants on the Nipigon and
Mississagi rivers and initiated con-
struction on a plant on the English
river. The Great Lakes Power Com-
pany which serves the Sault Ste.

Marie area increased its capacity by
36,000 kw. in two new plants and
an addition to an existing plant on
the Michipicoten river.

It may be added here that by
1955 the Hydro-Electric Power Com-
mission of Ontário had started con-
struction of the works for its power
project on the international reach
of the St. Lawrence River which is

designed to add 900,600 kw. to On-
tário^ installed capacity. This rep-

resents the last of that Province's
large remaining hydro power po-
tentials.

The orderly development of the
great water-power resources of the

Table I. Available and Developed

Province

British Columbia
Alberta
Saskatchewan
Manitoba
Ontário
Quebec
New Brunswick
Nova Scotia
Prince Edward Island

Newfoundland
Yukon and Northwest Territories

Province of Quebec was continued
during the period and capacity was
increased by more than 1,500,000
kw. principally to serve the metallur-

gical and forest-product industries.

The Quebec Hydro-Electric Com-
mission completed the Beauharnois
No. 2 Plant of 497,000 kw. on the

St. Lawrence river and constructed

two small plants totalling 36,000 kw.
on the Upper Ottawa river. More-
over, in 1953 the Commission started

construction of a project of 895,000
kw. capacity on the Bersimis river.

This plant which is rapidly nearing

production stage involves a 17V2 mile

(28.2 km.) lined tunnel of 31V2 feet

(9.6 m.) diameter which will con-

vey the water to turbines operating

under a head of 875 feet (266.7 m.)

in an underground power house. In

the latter part of 1955 it was an-

nounced that the Commission would
proceed immediately with construc-

tion of a second plant of nearly 400,-

000 kw. on the Bersimis river.

Other major additions to capacity

in Quebec were: (1) The Shawini-

gan Water and Power Company add-

ed two new plants, totalling 387,500

kw. on the St. Maurice river and in

1954 had work under way on a total

addition of 118,000 kw. at these

plants; (2) The Aluminum Company

tter Power in Canada at end of 1954

Available Gross Capacity Developed
100% efficiency Capacity

( Turbine

)

thousands of kilowatts

D,04y ift ifti
J.Z,1U1 1676.2

474 1,384 193.0
513 1,232 81.9

3,108 6,120 564.6
5,042 7,990 3614.7
10,160 22,497 5799.8

115 368 122.4
24 172 127.5

3 1.4
894 3,030 241.1
357 895 24.2

27,236 55,792 12,446.3

of Canada in 1952-53 built two new
plants totalling 418,000 kw. on the

Peribonka river; (3) The Manicou-
agan Power Company brought into

operation the initial 83,600 kw. of a

251,000 kw. ultimate development
on the Manicouagan river. Other im-

portant additions by Price Brothers

and Company, Northern Quebec
Power Company, Gatineau Power
Company, and Gulf Power Company
totalled 122,600 kw.

In New Brunswick the New Bruns-

wick Electric Power Commission con-

structed a new plant of 20,000 kw.

on the Tobique river and started

construction of a plant on the St

John river for an initial installation

of 68,000 kw.

The Nova Scotia Power Commis-
sion added 15,700 kw. in two plants

and the Nova Scotia Light and Power
Company increased its capacity by
16,800 kw. at four sites.

In Newfoundland the Newfound-
land Light and Power Company add-

ed a total of 25,300 kw. to its capac-

ity at four plants on the island while

Iron Ore Company of Canada install-

ed 9,000 kw. in a plant on the Ashu-

anipi river in Labrador.

Although there has been a consid-

erable increase in primary produc-

tion of electricity from fuel-powered

Table II. Supply of Coal to Canadian Requirements ( Metric Tons

)

Canadian Production Imports (Entered for Consumption

)

Bituminous

Bituminous Sub-bituminous Lignite

1945 10,681,522 2,902,635 1,390,733
1946 11,658,758 3,117,949 1,382,109
1947 10,036,045 2,934,846 1,425,345
1948 12,402,984 2,892,877 1,441,697
1949 12,815,711 2,833,089 1,696,906
1950 12,350,907 3,013,331 1,998,764
1951 12,123,356 2,721,615 2,016,994
1952 11,502,753 2,554,798 1,890,119
1953 10,414,107 2,177,256 1,833,727
1954 9,381,007 2,228,286 1,920,307

Total

14,974,890
16,158,816
14,396,236
16,737,558
17,345,706
17,363,002
16,861,965

15,947,670
14,425,090
13,529,600

Anthracite and Lignite

3,096,037
4,201,594
3,884,342
4,758,116
3,579,026
3,888,607

3,495,833
3,533,420
2,711,670

2,499,229

19,639,807
19,482,312
22,326,417
23,250,697
16,556,468
20,564,809
20,818,402
19,085,673
18,394,829

14,356,537

Total

22,735,844
23.683.906
26,210,759
28,008.813
20,135.494

24,452,416
24,314,235
22,619,093
21.106,499

16.855,766

Grand Total

37,710,734
39,842,722
40.606,995
44,746,371
37,481.200
41,816,418
41.176.200
38.566.763
35,531.589
30,385.366

Note: 1 metric ton = 2204.62 lb. = 0.9842 long ton
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plants, and there is a trend in On-
tário towards auxiliary steam plants

for peak loads, water power remains
the principal source of electricity for

central stations which produce power
for sale in Canada or for export to

the United States. In 1954, 95
per cent of central-station power was
generated from water power and the
total hydraulic production amounted
to 65,846,000,000 kilowatt nours, an
increase of 52 per cent since 1948.
Of hydraulic installations in Can-
ada, 86.9 per cent are central sta-

tions, 5.6 per cent are exclusivelv for

pulp and paper production, and 7.5

per cent are for other purposes, prin-

cipally metallurgical production in

British Columbia. It may be noted

that the plants serving the aluminum
industry in Quebec are classed as

central stations for the reason that

they are owned and operated by
separate (although subsidiary) com-
panies; however, this is not the case

in British Columbia where the larger

plants producing power for metallur-

gical purposes are directly owned by
the power consuming companies. As
of 1954, Cannda was exceeded only

by the United States in total water-

power installation and only by
Norway in average installation per
capita, the Canadian rate being 0.82
kw. per head of population.

Coal

There have been no significant in-

creases in the reserves of coal since

the last report to the World Power
Conference and the decline in re-

quirements for coal does not offer

much inducement for further ex-

ploration at the present time.

The increasing competition from oil

and gas in the house heating and in-

dustrial markets and the conversion
of railway locomotives from coal

steamers to diesels have ali combin-
ed to cut seriouslv into the market.
This change to other fuels has been

particularly marked in Western Can-
ada where the greatest proportion of

Canadian coal reserves are located.

Canada, by reason of geography,

has for many years depended upon
imports of coal from the United

States to supply a substantial portion

of the overall requirements. No pic-

ture of coal supply is complete unless

imported coal is included and there

is reported in Table II the supply

of coal for Canadian requirements

over the last ten years.

Coal in Canada has never been

of the same order of importance as

k. Cal.

)0 k.Cal./cord

1,548

í,440

,331

í,222

:,114

,005

1,773

,981

1,217

,453

a prime mover fuel in industry, as it

has in many other countries. Indus-

trial production has been largely con-

centrated in the central provinces

of Ontário and Quebec and it is in

these áreas that hydro-electricity

has been most fully developed. Al-

most ali the major prime movers
have therefore, been driven direct

by hydro-electricity. Coal has been
used mostly as a fuel for space heat-

ing and for process heating in indus-

try. In fact, secondary electricity has
occasionally been used in large quan-
tities in electric boilers as a cheaper
source of process steam than coal and
is being so used at present although

in limited amount.

There has been a growing shift in

the production and consumption of

coal. The decline in railway and
household requirements has affected

the supply of anthracite and bitumin-

ous coal. The development of strip-

mining in Western Canada has, how-
ever, led to an increasing production

of sub-bituminous and lignite coals

at a price low enough to find in-

creasing markets in the industrial

field. This trend will probably con-
tinue and plans are being carried into

effect that will call for increasing

supplies of these coals for the pro-

duction of thermal power. This
change in the types of coal produced
and imported appears clearly in

Table II which shows the total avail-

able by varieties.

The last five years, therefore, have

been years of decline and change

in the position of coal. These changes

are still in progress and will probably

continue for some years to come. On
the other hand, the available resources

of undeveloped hydro power within

practical range of the large consum-

ing centres have been declining. The
Prairie region is largely dependent

upon thermal plants for electric pow-
er while the Maritime provinces are

also facing the exhaustion of their

cheaper hydro resources. There is,

therefore, a growing development of

thermal power stations in which coal,

gas or oil are the prime mover fuels.

This trend will probably increase

substantially over the years.

Oil

It is in this field that substantial

changes have taken place, changes

that have had effect upon other

fuels as well as on the overall na-

tional economy.
In 1950, the consumption of pe-

troleum and petroleum fuel products

was approximately 21,268,000 kilo-

litres. This quantity was supplied by

a native production of 4,629,000 kl.

of crude oil and the import of 12,-

749,000 kl. of crude and 3,890,000

kl. of oil products. In other words,

only 22 per cent of the total oil

requirements was of Canadian orig-

in. (1 kl. is approximately 220 Imp.

gal., or 6.275 bbl.)

In 1954, the consumption had in-

creased to 33,458,000 kl. or by 63

percent. The supplv has also shifted

so that 15,392,000 kl. of crude were

produced from Canadian wells, 12,-

534,000 kl. of crude oil were import-

ed and 5,532,000 kl. of products

were supplied from sources outside

the country. In the four years, there-

fore, the proportion of our total oil

requirements originating in Canadian

wells rose from 22 to 46 percent.

Even this record does not tell the

whole story as the production of

crude has had to be held down by

government regulation to fit in with

available refinery and distribution

capacity. The production possible in

1954 from existing wells would have

been approximately 24,000,000 kl.

This advance has been the result

of the discoveries of major oil fields

in the Prairie regions of Western

Canada. These discoveries have been

the basis of a wide and expanding

programme of exploration for other

fields which is at present in full

progress. It was estimated as at De-

Table III. Estimate of Wood Used as Fuel

109

Cords Wood @ 5,040,0(

1945 11,220,000 56
1946 11,000,000 55
1947 10,780,000 54
1948 10,560,000 53
1949 10,340,000 52
1950 10,120,000 51

1951 9,876,000 49
1952 9,520,000 47
1953 9,170,000 46
1954 8,820,000 44

( 1 cord =128 cu. ft. = 3.62 cu. metres)

Note: 1 k. Cal. = approx. 3.97 B.t.u.
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cember 31st, 1950, that there were
reserves of oil available in proven

fields of some 191,000,000 kl. in the

form of either petroleum or the light-

er natural gas liquids. It is reported

as at December 31st, 1954, that the

reserves established as proven
amount to 385,000,000 kl. or twice

the amount reported only four years

previously. These reserves are grow-
ing at the the rate of almost 64,000,-

000 kl. per year and it is confident-

ly expected that the increasing fund
of knowledge of the types of occur-

rence wedded to the expanding pro-

gramme of exploration vvill maintain

this rate of growth for many years.

The largest consumption of oil and
oil products is in the heavily in-

dustrialized áreas of Ontário and
Quebec. The major concentration of

refineries has therefore been in the

central Ontário area using oil from
the United States and Ontário fields

and in the Montreal area of the St.

Lawrence valley processing oil from
South America and the Middle East.

There have also been refineries in

the Vancouver area taking oil from
Califórnia and South America by sea

and supplying the coastal market.

Smaller refineries situated in the

Prairies consumed both local oil and
crude from the United States, while

the Maritime market was supplied

with oil from South America to re-

fineries at Halifax and Saint John.

This distribution was not adapted
to the use of oil from the Alberta

discoveries and it has been neces-

sary to restrict the production of crude
oil to the limits imposed by the avail-

able transportation and the delays

in building new refineries.

Over the past four years a pipe
line has been built from the major
oil fields in Alberta to Vancouver
that will not only supply the whole
Canadian market in that area but
will also carry oil to refineries in the

Seattle Puget Sound area of the

United States. At present, the Van-
couver refineries are operating en-

tirely on Canadian crude. A second
pipe line has been built from the Al-

berta fields to Sarnia and Toronto
which carried some 10,800,000 kl.

in 1954 or practically the whole re-

quirement of the refineries in the

area. The capacitv of this line is

being increased by adding new loops

and pumping stations to meet the

growing demands in the market area.

Projected increases in distributing

and refining capacitv will reduce and
possibly eliminate the present de-

mand for imported products. There
will, however, remain for some years

need for imported crude oil for the

refineries on the Atlantic and St.

Lawrence.

Natural Cas

There has been a major develop-

ment in natural gas concurrent with
that reported for petroleum. In this

case, however, neither the market
nor the distributing facilities have
been developed on the scale evident

in the oil field.

Although natural gas has been
used extensively in Alberta and in

881 thousand cu. metres is unac-

counted for in the present statistics

and is probablv largelv distribution

loss.

The increasing production has

been accompanied by a much great-

er increase in the reserves. It was re-

ported that there were reserves in

1946 of 153 x IO14 cu. m. which in-

creased by 1952 to some 306 x 10 1

1

cu. m. It is now reported that proven

reserves in 1954 totalled some 612 x-

1014 cu. m. and that these reserves

are being increased everv vear bv

Table IV. Energy Requirements by Types of Use (k.Cal. x IO9 )

Railway & Transforma-
Domestic Industrial Bunkers Air & Road tion Losses Total

1945 169,022 125,179 113,487 41,575 11,610 460,873
1946 175,751 121,360 106,459 47,530 12,568 463,668
1947 182,920 140,844 112,992 53,560 11,001 501,317
1948 186,438 151,022 111,887 58,919 15,157 523,423
1949 183,595 150,078 107,690 65,579 17,502 524,443
1950 197,541 151,701 102,924 71,366 15,933 539,465
1951 196,249 166,933 106,879 78,572 14,946 563,579
1952 192,890 171,052 102,436 90,809 17,422 574,609
1953 189,452 176,188 90,234 95,711 18,245 569,830
1954 193,335 174,860 78,847 100,699 15,018 562,759

Note: 1 unit is equivalent to approx. 3.97 x IO9 B.t.u.

Central Ontário for many years, the

market has been limited to the local

áreas. The distribution facilities have

been correspondingly limited and the

supplv or production has been held

down to the capacitv of these facil-

ities.

The expanding programme of ex-

ploration for oil in Western Canada
has resulted in the discovery of a

series of major gas fields both inde-

pendent from, and associated with,

oil. These fields supplv the local fuel

market in Western Canada, and in

1954 the total production (exclusive

of field waste and gas for repres-

surizing oil wells) amounted to 3,424,-

593 thousand cu. metres, of which

3,036,286 was produced in Alberta,

97,721 in Saskatchewan, 284,611 in

Ontário and 5,975 in other sections.

The production over the five years to

1954 was as follows:

1950 1,920,495 thousand cu. m.

1951 2,250,073 thousand cu. m.

1952 2,511,295 thousand cu. m.

1953 2,859,590 thousand cu. m.

1954 3,424,593 thousand cu. m.

(Note: 1 cu. m. = approx. 35.3 cu. ft.)

The sales of gas in 1954 have

been reported as:

Domestic 1,050,550 thou. cu. m.

Industrial 857,996 thou. cu. m.

Commercial 560,671 thou. cu. m.

Misc. 8,495 thou. cu. m.

Total 2,477,712 thou. cu. m.

The remainder amounting to 946,-

some 4.2 x IO14 to 5.5 x 1014 cu. m.
The major problem has been to

develop a remunerative outlet for

this vast store of energy. The energv

consumers in Western Canada where
this gas is so abundant have at their

disposal cheap local oils, coals and
to some extent relatively inexpensive

hvdro-power. There is, therefore, no
immediate large scale market in sight

although increasing population plus

growing development of the petro-

chemical market will graduallv pro-

vide wider outlets.

The large energv consuming áreas

of the Pacific Coast and of Central

Canada and the United States are

being considered as future outlets

and much work has been done on

planning pipe lines to serve these

markets. At present it seems assured

that a pipe line will soon be built

from the gas fields to serve the Pacif-

ic Coast area both in Canada and
the United States. The larger propos-

ition of a major pipe line to bring

Alberta gas to Ontário and possibly

the central region of the United

States is still under consideration.

The economics of the proposal are

not yet firmly established and,

though the project is phvsieallv pos-

sible, there apparentlv remains some
doubt that the proposal for a Cana-

dian supplv onlv would be financially

remunerative.

It is probable that a decision will
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be reached in the near future and

that this line will be built to supply

some 10,336,000 cu. m. of gas per

dav to Eastern markets although whe-
ther these will be entirely Canadian
or not remains to be decided.

Wood

No report on energy in Canada can

be fullv complete without including

wood. It is true that wood is of little

importance in the industrial field but

it does supplv a substancial propor-

panies come into production with

total milling capacity of 2,250 tons

daily, while Eldorado, Canada's orig-

inal producer, was increasing its mill

from 700 to 2,000 tons daily, and
other companies were approaching

production stage. Much of Canadian
production is exported through ar-

rangements with the United States

Atomic Energv Commission under
which Canada may divert production

for use in Canada when needed.

Opportunitv for economic utiliza-

can be supplied from atomic sources

will grow rapidlv if and when atomic

energy can be produced at a price

to compete with existing sources of

supply.

The peaceful use of atomic energy

has been the subject of much quiet

research bv Canadian scientists, prin-

cipallv through the use of reactors

built at Chalk River, Ontário. A prom-

ising development from this research

is embodied in the project of Atomic

Energy of Canada Limited, Canadian

Table V. Energy Consumption by Source of Energy (k.Cal. x 10 !
'

)

Natural and
Coal and Coke Wood Petroleum Artificial Gas Eleetricity Total

Units % Units % Units % Units % Units % Units

1945 280,042 60.8 56,549 12.2 76,896 16.7 15,264 3.3 32,122 7.0 460,873
1946 272,117 58.7 55,440 11.9 88,539 19.1 14,189 3.1 33,385 7.2 463,668
1947 286,191 57.2 54,331 10.8 108,774 21.7 16,624 3.2 35,397 7.1 501,317
1948 298,925 57.2 53,222 10.1 118,441 22.6 18,837 3.6 33,998 6.5 523,423
1949 286,924 54.8 52,114 9.9 130,492 24.9 19,278 3.6 35,635 6.8 524,443
1950 278,289 51.5 51,005 9.5 148,915 27.5 22,418 4.3 38,839 7.2 539,465
1951 273,312 48.5 49,773 8.8 173,295 30.8 23,650 4.2 43,549 7.7 563,579
1952 260,055 45.3 47,981 8.3 194,288 33.9 24,876 4.3 47,409 8.2 574,609
1953 239,072 42.1 46,217 8.1 207,691 36.3 26,402 4.6 50,448 8.9 569,830
1954 213,243 38.0 44,453 7.8 222,135 39.4 29,689 5.3 53.239 9.5 562,759

Note: 1 unit of 10» k. Cal. = approx. 3.97 x 10» B.t.u.

tion of the househeating require-

ments. In this northern area, house-

heating is one of the major outlets for

energy. Statistics on wood consump-
tion are incomplete, particularlv since

a large proportion is cut and used by
individuais. There is, however, a rea-

sonable base for estimates in the

census reports of household equip-

ment and it can be estimated that

the amount of wood used as fuel in

the last ten years has been as re-

ported in Table III.

Atomic Energy

Discussion of progress in the de-

velopment of the energv resources of

Canada would be incomplete with-

out noting the important advances

that are being made in the atomic

energv field. New finds of fissionable

ores, notably uranium, have been
commonplace in recent years over

widespread sections of the country.

The reported finds indicate that Can-

ada possesses very large but unmeas-

ured resources of this new-found

energy.

In order to stimulate production

of the uranium finds the Canadian
Government has announced a policv

whereby it has undertaken to pur-

chase the output of ali acceptable

uranium concentrates which are of-

fered under a published price sched-

ul up to March 31, 1962. August
1955 saw two uranium mining com-

tion of atomic energy for power pur-

poses in Canada varies sharplv be-

tween different parts of the countrv.

Atomic power will not compete with

existing economic sources of hvdro

and thermal power but may be ex-

pected to supplement Canada's re-

quirements in those áreas where ec-

onomic sources do not now exist or

are not likely to exist in the future.

British Columbia, Manitoba, Quebec
and Newfoundland have large re-

sources of undeveloped hvdro pow-
er. Alberta and Saskatchewan have

very great reserves of oil, gas and

low-cost coal. On the other hand,

highlv industrialized Ontário is now
developing the last of its large hydro

power sites, and thermal power in

this province is dependent on im-

ported fuels. Nova Scotia also has

utilized practicallv ali of its hvdro

sites and thermal power costs there

and in New Brunswick are high.

While Ontario's large and growing

market appears to offer the most

fertile opportunitv for the introduc-

tion of large scale atomic energy

units the expanding needs of the

Maritime Provinces may be expected

to present power markets favourable

to atomic energy developments.

Much smaller and isolated markets

for atomic energy are possible in the

high cost power áreas of the far

north. The proportion of the expand-

ing Canadian market for power that

General Electric Company, and the

Hydro-EIectric Power Commission of

Ontário to build an atomic power
plant of 20,000 kw. capacity in On-
tário. By means of this experimental

plant, which is known as Nuclear

Power Demonstration, it is hoped to

prove the economic feasibility of nu-

clear plants, to obtain practical data

on the economics of power produc-

tion with nuclear plants, to gain ex-

perience and to train personnel in

the design and operation of such

plants, ali with a view to the devel-

opment of larger economic units.

Forecast of Future

Forms of energv have become

more and more interchangeable in

Canada as the years have passed.

Process steam is produced from

wood, coal, coke, oil, gas and elec-

tricitv. Eleetricity is produced from

coal, gas, oil and falling water. The
energy of oil, through the internai

combustion engine, or of eleetricity,

through the electric motor, is directly

productive energv of motion without

an intermediate médium such as

steam. Ali these variations make any

attempt to sum up the total energv

used or produced a matter of difficul-

ty in selecting a proper unit that is

common to ali.

For the purpose of such studies

the British Thermal Unit has been

adopted in some papers but for this
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paper the equivalent metric unit,

the large calorie (k. Cal.) will be

used. The energv contents of the

fuels are readily available from pub-

Ushed reports while in the case of

electricity 1 kwh. of electricity will

be taken as equivalent to 3,412

B.t.u. or 861 k. Cal.

Energv requirements in Canada
for ten years to 1954 by types of

use have been as reported in Table

IV.

The heading "Transfonnation Los-

ses" defines the energv consumed in

the transformation of a primarv en-

ergy to other fonns such as from
coal to coke and gas or from fuel to

electric power. It does not include
energv consumed or lost in the pro-

duction or the refining of the pri-

mary energies such as that used in

coal, oil or gas production, consumed

this present rate of increase will con-

tinue for the forecast period. It is

recognized that, concurrent with an

increasing population, there will prob-

ablv be some increase in the energv

requirements per capita due to new
developments in power uses and

higher standards of living. This fac-

tor is difficult to define and appears

mostlv in the increasing demand for

electricity. In the estimates present-

ed later, this use increase is taken

into account in the estimate of elec-

tricity but is omitted in the case of

the fuels.

The fact that Canada is a north-

ern countrv imposes a heavy de-

mand for fuel energv for space heat-.

ing purposes. Civilized life would

be impossible in most of the countrv

without heat in the winter months.

Several of the larger industries

Table VI. Forecast of Canadian Energy Requirements

(Units used are k. Cal. x IO9 or approx. 3.97 x 10" B.t.u.)

1965
Fuel Energy

(a) Domestic use
(b) Industrial use
(c) Railway & bunker use
(d) Air & Road use
(e) Transformation losses

(f) Sub-total

Electric Energv
(a) AH Uses

TOTAL ENERGY

261,012
183,676
65,833
146,318
31,852

688,691

109,721

798,412

1975

313,622
230,657
65,873

212,704
65,735

888,591

179,837

1,068,428

or lost in oil refining, and so on.

The decline in the last three or

four years in the energy consumed
by railwavs and bunkering may be

noted. This decline is due in large

measure to the changeover from

steam to diesel power. Since the

diesel is from three to four times as

efficient as the ordinarv steam loco-

motive the change in the amount
of energv used does not reflect a

corresponding change in traffic.

These requirements have been met
in the past by coal, oil, gas, wood,
and hydro electricity. As noted earl-

ier, the supply and consumption of

wood fuel is. by necessity, largely

an estimate. In calculations of this

order, however, it is believed that

the scale of error is not significant.

The sources of the energy consumed
over the ten years have been as set

out in Table V.

The supply and consumption of en-

ergy has followed the increases in

population both by birth and by
immigration and it is assumed that

such as pulp and paper also require

large volumes of process heat. Both
these demands are supplied by the

direct combustion of fuels in various

types of furnace and burner equip-

ment. Energv for motion, however,
whether driving machinerv or for

transportation is nearlv ali supplied

by either electricity or by the use of

fuel in the internai combustion en-

gine. There are many locomotives

still in operation using direct com-
bustion and steam but these are

decreasing in number and will prob-

ably be ali gone in the next fifteen

or twenty years. There are, there-

fore, two distinct types of use of en-

ergy.

It is possible on the record of the

past to make an estimate of future

energv needs. It is, however, neces-

sary to lav down certain basic as-

sumptions. It will be assumed for

this purpose that

(a) the population of Canada will

increase to 19,367,000 in 1965 and
23,287,000 in 1975.

(b) there will be no world war
or other large scale disturbance in

the period.

(c) the demands of the estimated

population for goods, services and
fuels will continue at approximately

the present rate of growth.

On these bases an estimate has

been made of the prospective con-

sumption of energy in 1965 and
in 1975. This is reported in Table VI.

For comparison, the total energy

required for these purposes was
in 1945, 460,873 units at IO9 k.

Cal. and in 1954, 562,759 units of

IO9 k. Cal.

Under present shifting conditions,

it is not possible to state the sources

from which this energy may be sup-

plied. There are, however, certain

definable fields or áreas. The atomic

power field is uncertain, but it is as-

sumed that in the period noted there

will be no net addition of energy

from atomic sources. Though there

will be developments in the produc-

tion of energy from atomic sources

in the form of useful heat or electric-

ity, the amount of energy from other

sources that will be needed to

mine, process, and refine the atomic

fuel and to build and maintain the

reactors and produce the accessory

materiais, such as heavy water and

special metais, will be approximately

equal to that derived from the

atomic fuel in the reactors.

The liquid fuels by 1965 are ex-

pected to carrv ali road and air

transportation and ali but some 6

per cent of the railway and bunker

requirements. By 1975, it is expected

that ali transportation will be sup-

plied with energy in liquid form.

Domestic heating currently uses

32.5 per cent coal, 24.4 per cent wood,

34.1 per cent liquid fuel, and 9.0

per cent gas. Over the forecast per-

iod, there will probably be a continu-

ing trend awav from the solid fuels.

In this field, cost and eonvenience

are the determining factors and there

could be developments in combustion

equipment or in competive costs that

might reverse the trend.

Industrial requirements are now
partlv supplied by heavy residual oil.

There is some disagreement as to

whether this trend will continue or

whether the prospective increase in

the demand for gasolines and light

fuel oils will be so profitable that the

heavy residuais would be reprocess-

ed to produce more of the lighter

fractions. In the gas producing arcas.

(Continued on page 1696)
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Fundamental Concept of Education

G. E. Hall

President, University of Western Ontário

Presented at the joint ASME-E.I.C. Engineering Education Conference, London, Cnt., 18-19 October, 1956

PROGRESSIVE universities are

an index to a progressive society,

stabilized universities to a stabilized

society, stagnant universities to a stag-

nant society. Flourishing universities

cannot exisf ' in a community folding

its hands to sleep.'"

These words spoken many years

ago with respect to European uni-

versities should be reminders to us in

this generation. We, in Canada, are

not in a stagnant societv; we are

not in a stabilized society. We are in

a progressive society!

We are in a period of exciting

development. We are seeing our foi-

bidding frontiers being pushed back
by science, by engineering, by the

determination of enterprising, pion-

eering people. We are seeing the

impossible being made possible. We
are experiencing the twentieth cen-

tury rediscovery of Canada. Our pop-
ulation is increasing, our standard

of living is increasing and our re-

sponsibilities are increasing. The com-
plexity of our society heightens —
the challenges to education are made
greater. These are stimulating,

impelling, changing times, demand-
ing forthright thought and courageous

action.

Last year I had the opportunity of

addressing a section of the Engin-
eering Institute of Canada and se-

lected as my subject "The Tide and
Crisis." It was a subject of concern
to us ali. It dealt with the specific,

new concrete problems facing the

universities during the next ten

years—the simple problems of econ-

omics coincident with a growing na-

tion, the problems associated with a

doubling of the numbers of universi-

ty students during that period. I

stated at that time, "more and per-

manent facilities will have to be pro-

vided; more university teachers will

have to be prepared and appointed.

Higher salaries will have to be pro-

vided for the members of the staffs

—

This was a dinner address by Dr.
Hall at the ASME-E.I.C. Engineer-
ing Education Conference, held
this fali at the University of West-
ern Ontário, with the theme "The
Continued Education of the Grad-
uate Engineer". Further comment
on the conference will be found
in the Month to Month section.

so that they too may share in the ma-
terial benefits of an increasing stand-

ard of living experienced already by
most groups in Canada but largely

denied to university teachers."

A crisis, by the way, simply means
"a turning point in the progress of

anything"; "also a state of affairs in

which a decisive change for better

or worse is imminent." The crisis

to which many have referred is not

"for worse"; it is, I believe, "for bet-

ter." Better because thousands more
young men and women will be giv-

en the opportunities of higher educa-

tion, of sharing in the greater respon-

sibilities coincident with our expand-
ing economy, of making Canada a fin-

er place for their having lived in it,

and of bringing to further realization

our hopes of equal opportunities for

ali.

The economic expansion of Canada
has been rapid. It has outrun the av-

ailable manpower. The manpower
shortage, so often considered as tem-

porary and referable chiefly to scien-

tists and engineers and technicians,

is anything but temporary. It would
appear to be continuing and long-

ranged in its implications. And it is

not limited in its pattern—it is a to-

tal manpower deficiency. The so-call-

ed "Tide and Crisis," being faced by
the universities and other education-

al institutions, should therefore be
considered as our great hope, as the

real rainbow in Canada's economic
horizon, as the sunshine after the

storm. The "crisis" is a great oppor-

tunity for Canada.

There are problems to be sure,

the greatest of which, I think, is the

scarcitv of teachers—particularly sci-

ence and mathematics teachers at

the secondary school levei. But from

the vast reservoir of young men and
women can come the brains and the

skills which can not only overcome

our manpower shortage but provide

a constant and even an ever increas-

ing supply of talented young people

upon whom the future of this coun-

try is, in such large measure, depend-

ent. These young men and women,
able as the majority are, gifted as

manv of them are, must be brought

along to the extent of their capacities,

stimulated towards higher leveis of

education in whatever line of en-

deavour thev choose—Canada can

utilize ali of them. Those who grad-

uate in the humanities and social sci-

ences — those who, one day, will

solve the great social problems of our

industrial and scientific civilization

—

are just as vital to this country as

are the presentlv and urgently need-

ed graduates in engineering and the

natural sciences. The same attention
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has not been focused on this aspect

as much as it should be. In directing

our attention to the whole problem
we should not lose sight of anv single

portion.

But at the moment let us focus our

thoughts on engineering education —
the theme of this conference.

The professional engineer to-day

is fulfilling a role in to-day's econo-

my, somewhat different than that of

25 or 50 years ago. Important as he

was then he is an even more import-

ant figure to-day in directing the

course of our industrial and econo-

mic development. He is, to a large

extent, management. Speaking gen-

erally, of course, the "leather brit-

ches" have been replaced bv the

striped trousers; the transit and
chain have been exchanged for the

golf club and caddy cart; the high

leather boots have given way to pol-

ished shoes; the drafting board has

given way to the mahogany desk,

tracing paper to financial statements

and blue-prints to annual reports.

Ten years after graduation the larg-

est single group of engineers are

in managerial positions. Thev are

not civil engineers or electrical en-

gineers or mechanical engineers.

They are businessmen and business

leaders with an engineering back-

ground. They are management in a

scientific world. In other words, the

engineer has become the manager of

men, money and materiais in his ef-

forts to utilize science. These ef-

forts, it is hoped, are for both the im-

mediate and future benefit of man-
kind.

Change is Slow

The changing of a concept is slow.

The changing of an educational pat-

tern is slow. In many instances this

is a good thing; it minimizes changes
simply for the sake of changes; it

sponsors a deal of thinking, of plan-

ning and of careful action. But it

would be a denial of education itself

if changes did not occur — minor
changes with some degree of fre-

quency, major changes perhaps less

frequently.

And in the field of engineering

education we see changes being im-

plemented — changes which are bas-

ed upon changing concepts, chang-

ing objectives and changing philoso-

phies. Such changing objectives and
philosophies are accepted by manv
charged with responsibilities of curri-

cula planning and indeed bv many
interested in the broad aims of high-

er education. On the other hand
there are, naturally, some who op-

pose any major alteration of the bas-

ic organization of engineering educa-

tion and maintain the validíty of

the status quo. Let us have a look at

the situation as a whole.

The universities on this continent

have become, in general, a collec-

tion of relatively independent facul-

ties, schools and training centres,

rather than as originally conceived,

and more than ever necessary, a uni-

ty of purpose in education. Universi-

ty education, in my opinion, can no
longer be thought of as a collection of

detached parts, of courses, of sub-

jects, each growing and functioning in

isolated splendour. Consequently, I

feel that the exposition of one part

of knowledge cannot logically be de-

legated to and subsequently desig-

nated as the exclusive prerogative of

one department or group of depart-

ments. Education is bigger than that.

A greater degree of integration of

courses, a more purposeful and sym-

pathetic appraisal of curricula is no

longer just an intellectual abstraction;

it is in the interest of education; it is

relevant to the progressive society in

which we live; it is common sense.

Specialization

The programme of engineering ed-

ucation is perhaps consistent in its

present degree of specialization with

historical trends in many fields. But,

I feel, the intellectual and physical

separation of the different phases

of engineering instruction gives the

student the deceptive impression of

departmental completeness and

tends to breed further specialization.

Civil, mechanical, electrical, chemi-

cal — this departmentalization, at

undergraduate levei, suggests self-

sufficiency. This, I think, is not en-

tirely warranted. I say this, knowing

full well that many will not agree

with me and many will challenge

my right even to express an opin-

ion. But may I remind ali of you, and

I consistently try to keep this in

mind myself — progress is unusual

in any situation where everyone

agrees! The forces which influence

social changes do not leave untouch-

ed the fundamentais of education.

Engineering education, as it becom-

es more and more scientific in its

content, must, I think, become more

and more an integral part of total uni-

versity education. The professional,

yes, even the social and economic bar-

riers between engineering and the arts

and sciences — the academic and ad-

ministrative adjustments to be made
and the spirit of cooperation and mu-
tual respect to be fostered constitute

a wall, artificial to be sure, but a

wall sometimes difficult to penetrate.

But penetration is not the only way
to get to the other side of the wall.

The wall can be climbed. The wall

can be stormed. But one can also

reach the other side by having the

double locked door unlocked on each

side and entrance made through the

mutually opened portal.

The members of our departments

of mathematics, geology, physics.

chemistrv, history, philosophy, geo-

physics and indeed the whole of Uni-

versity College opened the door to

the engineers, and the engineers

welcomed their new colleagues with

enthusiasm, with trust and with un-

derstanding of their joínt responsibili-

ties to education.

The Correct Approach

An effective programme of engin-

eering cannot be accomplished simp-

lv by cursory decisions; neither can

changes. The traditional approaches

must be respected as proven. New
approaches should be made only af-

ter a dispassionate, criticai study of

aims, objectives, course content and

method of presentation. The locale of

the institution may be a factor in the

decision. The present and future

place of the university should never

be forgotten.

It is my firm conviction that as a

professional faculty or school, engin-

ering, or applied science, belongs in

a university; on the other hand tech-

nical training does not belong there

and should not, under any circum-

stances be a part of university ac-

tivity. This matter is fundamental.

"Training is aimed at a fixed ob-

jective while education is directed

toward a moving one." (Dr. Allen

Gregg, I believe.) Engineering

teaching consequently must be direc-

ted toward education rather than

training, toward principies rather

than practices, towards the acquisi-

tion of knowledge rather than skills.

The days of proprietarv schools of

medicine and schools of engineering

in Canada have long since been re-

legated to history.

And on the basis of this philosophy

and recognizing the fundamentais

of any form of higher education, a

course was introduced at this Uni-

versity in 1954, after two years of
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planning, and with the help of many
engineers and engineering societies.

The course in Engineering at West-

ern is not the traditional type with

major specialization in one field of

engineering. It is primarily a four-

year eommon programme with some

electives in the two final years. (And

here it should be pointed out that it

is a four year course from grade

XIII.)

Some 20 per cent of the time

each of the four years is devoted to

the humanities and social sciences

—

regular courses as offered in Univer-

sity College and not in any way di-

rected towards engineering. Four

years of mathematics, four years of

physics, three years of chemistry

etc. set a pattern for the basic sci-

ence content of some 25 per cent

of the total programme. Emphasis is

placed on theory — fluid mechan-

ics, thermodynamics, electronics, at-

omic energy, etc. — engineering sei-

ence rather than engineering skills.

And naturally engineering design,

analysis etc. have not been neglected.

Many factors led us to adopt th is

type of engineering science course.

We believe that it is a realistic ap-

proach to the education of engin-

eers in today's and tomorrow's ec-

onomy in Canada and the United

States. We believe that it is both

educationally and philosophically

sound. Economically it is, additional-

ly, extremely attractive. The cooper-

ation of industry in permitting us to

use, in a really educational and seri-

ous manner, many of their facili-

ties and staff, for major laboratory

work, will be most helpful.

Adopting a New Approach

Not having had previously an En-
gineering School, there were no ob-

stacles to the adoption of this new
approach to engineering education.

Having no traditions in this field,

no major compromises in curricula

were necessary. And it is interesting

to note that the main recommenda-
tions contained in the report of the

ASEE, published in 1955, were in

effect in our programme planned in

1952-53. Please don't misunderstand

me. This simply indicates that a great

deal of thinking, by many people

and in many places, relative to engin-

eering education had been shifting

to a more basic and less specialized

approach. We were in a position,

as* it were, to inaugurate an idea of

our own which was later found to be

the idea of many, many others.

Our first graduates will receive

their Bachelor of Science (Eng.) de-

gree in June 1958. Subsequent class-

es will add to the increasing flow of

engineers into our Canadian society.

Time alone will be the judge of the

success of this experiment in engin-

eering education.

It is as impossible as it is unwise

to discuss engineering education

without giving consideration to tech-

nical training. This of course is a

subject for discussion at this confer-

ence. I do not wish to anticipate the

outcome of those deliberations nor to

detract from any recommendations

which mav arise. But I do wish to cla-

rify my own position once again.

On many occasions over the past

six years, and more frequently dur-

ing the past two years, I have point-

ed out publicly and at conferences,

the urgent necessity of developing

many more technical institutes at

post-high-school levei. Thhe work of

the Ryerson Institute of Technology

is recognized; its contributions to in-

dustry and business, through its grad-

uates, commend it; its overcrowding

indicates its acceptance by students.

by parents and by employers.

But there are not enough of them.

Ontário alone needs not one, not

two, not three, but conceivably

eight or ten or more of them, stra-

tegically located in áreas of major

urban populations.

The future of this country is to

be guaranteed, not alone by more

universitv graduates, but as well by
more and more skilled technicians,

by more and more craftsmen.

The graduates from such institutes

of technology — the technicians and
the craftsmen, gaining experience

within industry and business, will be
found, as they are now, working as

a team with the engineers and with

the pure scientists.

These technical institutes have an
important place in industry, in busi-

ness, and indeed in our whole socie-

ty; so too have the universities. The
universities are not, never have been
and never should be, in competition

with the technical institutes. Their

purposes are distinct and different.

The craftsman and the technician

should be respected by the engin-

eer and the scientist, the engineer

and the scientist respected by the

technician and craftsman. There

should be no conflict relative to the

values and virtues of each. There
should be no conflict relative to the

educational approach for the engin-

eer, the craftsman or the pure scien-

tist. Thev are ali of great import-

ance. But there is a difference be-

tween training for a job, vital as that

job may be, and education. A uni-

versity is, and should remain, an in-

stitution of higher education.

Engineering education must pre-

pare students for about forty years

of self-development and self-educa-

tion.

Someone has said that education is

a journey and not a destination.
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Long Range Planning in an Atomic Age

A Management Panei Discussion

Held at the 70th Annual General and Professional Meeting of the Engineering Institute of Canada, Montreal, May 1956

ONE OF THE features of the

1956 Annual Meeting of the In-

stitute that aroused very wide inter-

est was the management panei dis-

cussion, which had as its theme
"long range planning in an atomic

age".

A distingushed panei was assembl-

ed under the able charmanship of

Lt.-Col. L. F. Urwick, joint chair-

man, Urwick Currie Limited. The
panei members were: S. M. Finlay-

son, m.e.i.c, president, Canadian
Marconi Company; L. A. Forsyth,

president, Dominion Steel and Coal
Corporation Limited; J. G. Notman,
m.e.i.c, president, Canadair Limit-

ed; and R. B. Smith, vice-president,

The M. W. Kellogg Companv, New
York.

After introducing the panei, the

chairman presented some of the

problems that were facing industrial

management today. He then called

on individual members to express

their views on the subject, after

which there was a short session for

members of the audience to submit

questions, which were answered by
the panei. The account that follows

is a summary of the recorded pro-

ceedings.

The Chairman

Thirty years ago the late Edward
A. Filene wrote "Successful Living in

this Machine Age". His theme was
that the great unsolved problem of

business was distribution. This after-

noon, thirty years later, we are con-

sidering what is really a fresh phase

of that same problem. As far as

North America is concerned, the

thought which preoccupied Filene is

now realized. Mass distribution is

redeemed as a reality, but the pro-

cess of technological development

has accelerated and expanded and
it will continue to do so at a continu-

ally more progressive rate.

Among the possibilities seriously

advanced as probable within the next

twenty years are, electronic light,

producing startling substitutes for

present types of illumination; atomic
batteries, providing power for years

from small units, without re-charg-

Lt. Col. Lyndall F. Urwick

ing; purification of sea water on a

scale that will make deserts blossom;

better ways of releasing nuclear en-

ergy than by fission; automation may
be used for industrial process con-

trol, legalized industrial economic
planning, and for many other pur-

poses; probable human intervention

in atmospheric and climatic matters

within a few decades.

The more useful technological ad-

vances are, the more unstabilizing

their effects can be. It is in the time

lag in our individual and social pow-
er to assimilate what technology has

to offer, that the real danger lies.

Much of our thinking is still encum-
bered by the uncleared ruins of ideas

only appropriate to a handicraft

age.

Half a century ago the American
engineer, Frederick Winslow Taylor,

urged that a business management
suited to a scientific age must be
scientific. He recognized clearly that

to achieve this condition would in-

volve a mental revolution. What are

we, as business management, doing
about that mental revolution?

Peter Fraser's latest book, "The
Practice of Management" emphasizes

the longer time which is beginning
to elapse between basic research and
actual sale. The manager is dealing

with constantíy protracting futures.

The entrepreneur used to be some-
body who perceived the demand
and then followed the market, but
today the ordinary principies of us-

ing mechanized equipment quite

rules out following the market. You
have to create and lead the market.

That leads to the problem how are

we to do this longer-range planning

which modern management methods
require and the economic and tech-

nological situation make mandatory?
The problem is whether the same
minds can do the long-range plan-

ning and lead tomorrow's battle.

Ought we to re-vamp our busi-

ness organization so that by segre-

gation of planning for the future, an

active command for tomorrow is ach-

ieved? At least we can try to develop

a next generation, competent to

handle these innermost problems.

How are we to rum technical en-

gineers into first class general man-
agers, and, if we continue, to

persuade highlv skilled technical en-

gineers to submit cheerfully to the

leadership of boys with Arts degrees
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who don't know one end of a spanner

from another, and so on? These are

some of the problems that face in-

dustrial management in the heat of

the development of our time.

L. A. Forsyth

If I had the time I would take

issue with some of the things our

chairman said. In the first place, we
are not yet living in an atomic age,

but I believe that most people look

forward to the advent of the atomic

age with equanimity. People adapt-

ed themselves eventually, from the

stone age to the iron age, and thence
to the machine age. In these suc-

cessive developments the tempo was
stepped up, but there is no revolu-

tion in thought or in the method of

approaching new problems.

One of the things I try not to do
is to plan too far ahead, because I

think it dangerous to tie the hands of

somebody who is going to succeed
me by committing them to a long-

range plan that mav have to be alt-

ered or abandoned.
I am not prepared to say that

nuclear fission will not create many
interesting situations, but I have
above ali other things the responsi-

bility for the emplovment of thirty

thousand people, and in planning I

think that I must maintain a vigilant

outlook; I must impress upon those

working with me the necessity for

observing what is going on around
them and to take every new idea

coming forward and apply it, so that

we will keep abreast of the times.

That brings me to the long dis-

tance planning that I find us wholly
unable to cope with — the educa-
tion of the rank and file of those

employed in the industry, and those

who are going to be emploved in

the years to come.

Obviously we are going to require

S. A. Finlayson, m.e.i.c.

J. G. Notman, m.e.i.c.

more skilled people. And there I

think is perhaps the weakness of ali

planning with respect to the forth-

coming atomic age. If I could know
that the next generation are provid-

ed with adequate facilities for educa-

tion and guidance during the course

of their education, I would feel a

very great deal better about the

whole thing.

So far as the use of nuclear energy

is concemed, I don't believe that its

practical use is quite as close as some
of us would like it to be. I think we
are still living in the machine age,

and it is a different machine age

from what is was when it started.

It has brought us airplanes, televi-

sion, rádios, the automobile and a

host of things that have improved
and speeded up our production.

Personally, I believe that the time

is not yet for us to forget what we
have leamed, and proceed to learn

something else. I don't believe that

we have to forsake the old philosoph-

ies or the old methods. I still believe

a clear head and hard work, backed

bv education, will solve most of these

new problems.

R. B. Smith

L. A. Forsyth

In my long distance planning I

must see that there is some advant-

age in what is exploited today to

the utmost; that I continually im-

prove the calibre of my organization.

I feel that if we hold to that policv

we will meet the challenge of the

atomic age when it comes.

Ronald B. Smith

I think we ali recognize that there

is too much of the element of Buck
Rogers in our approach to the prob-

lem of the atomic age. At the same
time we must recognize that we are

in a gigantic stage of transition. I

submit we cannot look only at the

problem of atomic power when we
think of this atomic age. We have
many other problems which can be
verv revolutionary to our business

and our outlooks as a result of the

application of nuclear effects to the

concept we now have.

Our whole concept of petroleum

refining and of the chemical indus-

try may be altered in a major way
by the submission of these materiais

to control radiation. This can change

the whole pattern of our life, and

the whole pattern of industry. For

instance, it mav change the whole

pattern of our clothing industry, and

of our food industry and its related

refrigeration.

If we àre ever going to approach

this problem capably and effectively

we have to adopt a very flexible

long range plans policy, one that is

concerned with the development of

adequate managerial talent to cope

with the problems of the future. This

needs a long range plan; it involves

more than the strike-by-lighting that

probablv characterized too much of

the long past.

I think two of the things that have

created difficulty in the management
problem in the past are going to be
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extended to the future. Certainly

one of these is going to be the in-

ereased complexity of the problem
and probably its increased tempo,
but I think also that a period of trans-

ition is likely to take place, where
most of us in a management position

are not equipped to understand the

problerrTs complete technicalities.

Now, there is liable to be, for a

period, a rather sudden change
from the way we have operated in

the past. We may find the need
to bring more and more highly skill-

ed technical people into the realm
of management, and we must gear

ourselves to take and develop them
into strong sound management ma-
terial.

In our long range plan approach,
it seems to me that the one region

we can be sure of, is to keep our-

selves in a flexible position until per-

haps our course is a little clearer.

S. M. Finlayson

It seems to me that in addition

to the problems being created by the

harnessing and control of nuclear
fission there are many others of a

technical character pressing upon our
community, which may perhaps be
of even greater importance in the
near future.

Therefore, it would seem wise to

cast our thinking on very broad terms
if we are to hammer out a pattern of

procedure that will be useful, not
only in the next few years, but for

a couple of generations.

Frequently we fail to recognize

that the real challenge ahead of us

ali, whether we be engineers or man-
agers or professional people, is to

find some means of making our prob-
lem clear and apparent to the rest of

the community.
We ali know that nearly every-

thing is reducible, with a little bit of

thought, to a fairly commonplace,
simple, plain explanation, either di-

rectly or by way of analogy. We
know one of the main purposes of

engineers is to fraternize, to inter-

change their ideas and discuss their

problems. It seems to me we have
got to carry that procedure the whole
way so that as we advance into this

new, complicated and much faster

moving era, we will be able to help

others to look upon the forthcoming

age, not as a prologue to some form

of disaster but much more, as a chal-

lenge and an opportunity.

Our problem is to find some wav
in which we can take the whole of

the public into our confidence, ex-

plain to them the values, and thus

gain their support in an orderly,

peaceful, and useful development,

instead of letting the thing run hay-

wire, as it is almost certain to, unless

those of us who have knowledge
are willing to share that knowledge
with others and give them a chance

to become associated with us in the

solution.

J. G. Notman
In the first place, nuclear physi-

cists have given us a tool to work
with, which has a potential source

of heat with unlimited bounds. But
the harnessing of this heat for the

use of mankind presents manifold

problems, not heretofore coped with

on the scope that is now envisaged.

Safe practice with radio-activity

is based on over fifty years of experi-

ence on the effects of radiation and
radio-activity on human beings; safe

practice that may be engineered into

every phase of a nuclear project, in

varying degrees.

I think too few people realize the

fact that when you start your fission

you necessarily produce radio-activ-

ity, and that means having to de-

sign every piece of equipment used

in a nuclear plant to safeguard hu-

man beings.

It would seem, in developing nuc-

lear energy, that the most logical

way to use it first of ali will be to

produce electricity in a nuclear pow-
er plant. This has been done, and in

some cases where it is now difficult

to procure the ordinary type of full

supervising engineers, the situation

is becoming criticai.

I believe that we must, as far as

possible, be active in the nucleus

of a group of people who are knowl-

edgeable on this subject and that,

with the cooperation of the Govern-

ment we should be doing what we
can in producing those who will be

able to help us make the best pos-

sible use of this equipment.

Question

"Do you think we might persuade

the universities to undertake to train

technological interpreters who might

be capable of explaining one tech-

nology to another, and ali of them

to the general public?"

Mr. Finlayson

I don't know whether it will be

practicable to train a special race of

interpreters. My own view would be

we should do what we can to en-

courage the universities, and we
have a great dutv and responsibility

toward the universities; we are going

to develop some of their problems,

but I think our university education

could be made less specialized than

it seems to have become, so that

they would develop people who
have more broad basic education

than seems to be the case at the

moment.

I do feel it would be better even

to eliminate some of the more highly

specialized technological studies, and

add to the broad and sociological and

economic general knowlege of the

graduate, than it would be to try to

develop a race of interpreters. My
fear is they would go only half way
towards solving the problem.

Question

"Should not part of industrys long

range planning be to get the Govern-

ment out of the atomic energy busi-

ness?"

Mr. Forsyth

I have no conception of any priv-

ate industry in Canada that could

tackle the job and provide the capital

for it, knowing the original invest-

ment, so far as any particular indus-

try is concemed, to be entirely un-

profitable.

Mr. Rose

"At what levei can we interest

the young engineer to obtain greater

education in applied sciences? Can

we not emphasize and encourage

more development and education in

the field of mineralogy for instance.

that has been last from the mone>

standpoint?"

Mr. Notman
I think it is an admirable idea. I

do think that is one of the things we
are faced with — the problem of

developing technical thinking among

boys to be more technically minded in

school than the stage where they can

go to college.

I am rather surprised to read in

the McGill Annual Report that, of

the boys entering engineering the last

two or three years, only 54 per cent

have actually graduated. I think

it is a good idea that people should

give a lot of thought to development

in the primary schools, particularly

that of more technical knowledge.

Mr. Forsyth

At a luncheon the other day I met

people, ali connected with the studv

of mathematics in our universities.

who had the same experience in the

last two years. They put to me the

rather astounding proposition that

the boy or girl who graduates from

some of our high schools could go

(Contimwd on page 1696)
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J. Thoburn Rose 1

In this discussion the problem
arises, how our people could best

be educated for an atomic age. It

is evident that the need for revision

of our educational methods is impor-
tant. The writer ventures to ask:

"How soon can our young people be
expected to prepare for a definite

career? How much can they be guid-

ed to develop hobbies which will

provide a background for future prep-

aratorv school and university work?"
Some years ago a prominent wild

life authority said he despaired of

finding sufficient candidates for
mammalogical sections of the wild life

division in the Civil Service of

Canada. His own collection of wild
life specimens had been started

early. He declared that unless such
studies were started early as hob-
bies, few young people could have
the best of academic training without
the background of long years of col-

lecting and study from which there

might be developed a keen interest

that no monetary incentive, in later

years, could replace. It is generallv

said that scientists are bom to their

calling, or at least have an enthusi-

asm early developed by earnest

teachers of high calibre, well in-

formed and dedicated to their pro-

fession.

It is widely recognized that uni-

versity training of four vears, with
five months or more taken off each
year to earn enough to get through
successive years, is not enough to

qualify a youth for the offices of the

atomic age in many of the demand-
ing positions so rapidly developing.

Will it not become increasingly evi-

dent that more planning for employ-
ment of undergraduates of univer-

sities, and even of our high schools,

'Department of Northern Affairs and National
Resources, Ottawa.

be general? High school teachers

advise that too many are lured into

industry, neglect to go on to finish

or even matriculate. It seems that

industry, and possibly the civil serv-

ice, to be assured of the highly train-

ed young people necessary to carry

on in an atomic age, must screen

and offer them chosen employment
with the possibility of continuous

training even to half their time. Sim-

ilarly, taken as far as the graduate

stage, training must come to be
recognized as a duty to our develop-

ed requirements and both employers
and employees must realize their

joint obligation to society to train in-

tensively to the high degree neces-

sary.

The idea of including the liberal

arts must be kept in mind in order

not to become a regimented state.

Floyd K. Beach, m.e.i.c.2

Professor Coates has an interest-

ing study of a pile load test. As an
encouragement to engineers who
may have a problem on their hands
where piles cannot be driven to re-

fusal, may we recall a pile trestle

that successfully carried rail traffic

for years over Kootenay Lake with

no sign of settlement, yet the only

apparent support for the piles was
skin friction.

The bridge was built before I ar-

rived on the scene in 1908, so I

have only hearsay evidence to sub-

mit. The story was that on driving

the first pile it went so far with each

stroke of the hammer that it looked

as if a bridge would be out of the

question. The pile was left ovemight
and on resuming work the next day

Recent enlistment from the Rritish

has brought out the fact that their

young scientifically trained men have
a much better grounding in basic

subjects which here are often mini-

mized or not thoroughly developed.

Too often the high school teachers

do not engender enthusiasm, or pup-

ils are distracted by extra-curricular

activities, so that, combined with too

little strictness in large classes, good

material dissipates its time and a

career is shattered in early high

school.

Though the tendency is to plan

and attract graduates for the many
new professional positions it seems

this must be started with counselling

and career training at a much earl-

ier age than has been our practice.

Possiblv a much more extensive schol-

arship structure must be started to

ensure that none of the available

supply are lost to our urgent re-

quirements. This may require an

early reorientation of our educational

system and employment.

several blows were needed to start

it down. A decision was made on

the spot to drive pile bents with a

suitable length of pile in the mud,

frame them and lay the bridge on

top.

As I recall, each pile went some

20 or 30 feet into the mud and, some

years later, I could see no sign of

irregularity in the rail line on top of

the bridge.

The shore rocks are, I think, pre-

Cambrian and are most competent,

but the bed of Kootenay Lake is a

loose, unconsolidated mud, some of

which may date back into Tertiary

time or earlier, but is mostly the

accumulation of Pleistocene to Re-

cent sedimentation. It is quite safe to

-Consultant, Calgary, Alberta.

A PILE LOAD TEST
D. F. Coates, m.e.i.c, Department of Civil Engineering, McGill University.

The Engineering Journal, 1956, March, 228
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believe from ali evidence to be seen

that there is a much deeper mud
deposit than there is any hope of

penetrating with piles.

I regret that I cannot give the

weight of hammer nor its length

of fali and I cannot say how far

each pile was driven.

I can suggest that no two situa-

tions are likely to be exactly the

same and that it would be most dif-

ficult to find values for the variables

suggested in the formulas that Prof.

Coates quotes, particularly when a
pile driver is on the job with a crew
of men waiting for direction. How-
ever, this bridge appeared to stand
very largely because of adhesion to

the pile shaft (skin friction), and that

adhesion did not develop until the
pile had been static for some hours.

The best indication that could be
had was the fact that several ham-
mer blows were needed to start it

after standing over night. Doubtless
the framing of several piles into a
bent gave a combined bearing in

excess of what would be obtained as
the product of the bearing of a single

pile by the number of piles in the
bent.

The Author

Mr. Beach has mentioned an in-

teresting case where piles were driv-

en into a sensitive clay, allowed to sit

until the clay had regained its

strength (i.e., similar to the thixo-

tropic regain mentioned in the
paper), and then used assuming the
adhesion of the soil to the pile to be
sufficient for the design loads.

This may be a reasonable proced-
ure when the nearest bearing strat-

um is at excessive depth. It is done
today — in some cases without an-
alysis, in other. cases where analysis

should indicate two things: (1) that
the safety factor against failure of

the adhesion is commensurate with
those incorporated in the superstruc-

ture; and (2) that the immediate
and consolidation settlement of the
structure is not likely to be excessive.

Regarding Mr. Beach's last sen-

tence, I would point out that the

maximum allowable bearing capacitv

of a group of piles would be equal to

that of a single pile multiplied by
the number of piles — in most cases

for piles not on bedrock the allow-

able bearing capacitv of the group
should b© less than this product.

I agree with Mr. Beach's observa-

tion that it is difficult on many jobs

to determine the appropriate values

for the variables required in the dif-

ferent analyses of pile capacity. This
is rather a counsel of despair for it

means that, even with a reasonable
amount of soil testing and, as a check,

with conservative and measured con-

stants in a dynamic formula, in many
soils (particularly those of a semi-

granular and semi-cohesive nature)

you still cannot be confident of the

static reaction and settlement of each
pile. This seems to indicate that in

such conditions for jobs involving the

General McNaughton has added
the following information as a further

commentary on his paper.

The Author

I would mention specifically, in

relation to power, the help we have
offered as an ínterim measure to re-

duce the prospective heavy energy

deficiencies in the Pacific Northwest

by the use of Mica storage down-
stream in the Columbia in the U.S.A.

in the period of from fifteen to

twenty-five years before load growth

in the Vancouver area requires flows

diverted from the Columbia for the

further progressive regulation of the

Fraser; the added heads at Grand
Coulee and Libby made possible by
permissions to flood 42 feet and 37

feet into Canada, respectively, at the

boundary; and the use of Murphy
Creek storage for release in years of

exceptionallv low flow — ali this of

course on the basis of a fair bargain

in respect to the recompense to

Canada for the benefits conferred.

In addition, I would mention the

very great benefit to flood protection

downstream which would result from

the withdrawal, primarilv from the

crest of the flood flows, of a total of

some 26.3 million acre-feet in major

projects only which might be possible

through Canadian co-operation. (The

details are in the table.)

As matters stand, the United States

has about 9V2 million acre-feet of stor-

age on the main stem of the Colum-

bia, of which, even with the exten-

sive changes now being made at

Grand Coulee, perhaps no more than

5 million could be effectively operat-

ed for flood prevention. The require-

ment has been put at 27 million acre-

feet to reduce possible peak flows to

tolerable proportions.

To illustrate the acuteness of the

flood menace on the Columbia in the

U.S.A., in the 1894 flood the river

had a maximum flow of 1,240,000

use of several hundreds of piles an

extensive program of load testing to-

gether with a probability analysis

of the results would be the rational

and economic procedure.

In case I give the wrong impres-

sion, it should be realized that in

many cases of piles supported by
soils a reasonable amount of soil test-

ing and/or the use of a dynamic
formula allows one to predict pile

capacities quite accurately.

cubic feet per second at the Dalles;

this is more than three times the

maximum measured flow of the St.

Lawrence at Lachine.

The Columbia flood of 1894 did 5

million dollars' damage. If this same
flood occurred today the damage is

estimated to exceed 350 million dol-

lars, that is, a factor of increase of 70.

The 1894 flood on the Columbia

is by no means to be regarded as an

isolated incident, because there is

historical record of some nine other

floods where the flow exceeded

800,000 c f.s.

Storage

( million

Reservoir acre-feet

)

Canada
Columbia Buli River-Luxor 3.4

River
Mica 11.8

Murphy Creek 4.0
1

Kootenay Duncan 1.0

River
Kootenay Lake í.r

U.S.A. 21.3

Columbia Grand Coulee 3.3*

River
Kootenai Libby LT

River 5.0

Grand Total: 26.3

'Might be operated so as to be available

for flood control, though this is not at

present planned.
zOf which 0.4 m.a.f. might be added to

existing storage.

"Extra storage due to 42 feet flooding

being permitted at the boundary.

*With 37 feet flooding at the boundary;
without this privilege conferred by Can-
ada die project would be uneconomic.

Canadian Section, I.J.C.

In our editorial comment on the

above paper, mention was made of

the tasks facing the Canadian Section

of the International Joint Commission.

Supporting the chairman, General

McNaughton, the other members of

the Canadian Section are Hon.

George Spence, affil.e.i.c, and J. L.

Dansereau, m.e.i.c.

DEVELOPMENT OF INTERNATIONAL RTVERS
General A. G. L. McNaughton, m.e.i.c, Chairman, Canadian Section, l.J.C.

The Engineering Journal, 1956, November, 1493.
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ABSTRACTS

BASED ON CURRENT LITERATURE AND EVENTS

EXTENSIVE LOANS BY THE WORLD BANK

The International Bank for Recon-

struction and Development, widely

known as the World Bank, has re-

cently made extensive loans to var-

ious countries, including Áustria,

Italy, Thailand, and Uruguay.

Two loans, totalling $31 million,

were for expansion of electric power

in Áustria. One project is the Ybbs-

Persenbeug hydro-electric plant on

the Danube, some 80 miles up-river

from Vienna, which will have a ca-

pacity of 192,000 kw. from six units

installed in two powerhouses; half

the units should be operating early

in 1958. The second loan was for

two thermal power plants, using dom-
estic brown coal for fuel, in south-

western Áustria. Additions will be

65,000 kw. at Voitsberg (now 60,000

kw.) and 100,000 kw. at St. Andrae
(now 67,500 kw.). Total capacity of

the newly-financed projects will be

357,000 kw.

A loan equivalent to $74,628,000

has been made to the Cassa per il

Mezzogiorno for the agricultural and
industrial development of southern

Italy. This raises the total of loans

for similar Italian programs to nearly

$165 million. The Cassa per il Mez-
zogiorno is the governmental agency
established in 1950 to administer a

12-year program for the development
of southern Italy (and Sicily and
Sardinia). The $2 billion program
has reached the halfway mark.

Agriculture will be aided by the

Flumendosa irrigation scheme to di-

vert waters now flowing into the sea

to some 123,500 acres of arid plain

in south-western Sardinia. Bank
funds will also be re-lent to the prin-

cipais of ten industrial projects: two
cement factories, two glass factories,

a vegetable cannery, an automobile
assembly plant, a plant for the con-

struction of bus and truck bodies, a

fertilizer factory, and plants for the

production of hardboard and poly-

ethylene.

The Cassa will also re-lend funds

to power companies for expansion of

facilities, including three hydro-elec-

tric plants on the mainland and a

thermal plant at Augusta, Sicily. The
projects will increase installed ca-

pacity of the Cassa area by 217,000

kw., or 14 per cent, and the annual

generation of power by 17 per cent.

Ali plants will be operating in 1959.

The loan to Thailand is for $3.4

million to the country's Port Author-

ity for the purchase of three dredges

and auxiliary equipment to be oper-

ated in the channel leading to the

port of Bangkok and in the harbour.

A previous loan was used to deepen

A Diesel - hydraulic locomotive,

built and owned by Maschinenbau
Kiel Atkiengesellschaft of the West-
ern zone of Germany, is being road-

tested this year by both Canadian
railways, to determine its usefulness

for switching and branch line serv-

ice.

Known as the "MaK Diesel", it is

powered by an 8-cylinder, in-line,

supercharged Diesel engine of

9 1/16 in. bore and 11 13/16 in.

stroke, rated at 800 h.p. at 750 r.p.m.

Power is transmitted to the wheels

by a Voith hydraulic tranmission gear

operating in conjunction with a MaK
reduction and reversing gear, a lay-

shaft, and side-rods coupling the

four pairs of driving wheels. The
hydraulic transmission gear is similar

in some respects to the automatic

transmissions in late model auto-

mobiles. There are two speed ranges,

from 0-30 m.p.h. in low gear and
from 0-50 m.p.h. in high. The loco-

motive must be stationary to change

from one speed range to the other

or to change from forward to reverse

movement. Maximum tractive effort

in low gear is approximately 40,000

pounds.

and widen a channel, which can now
accommodate vessels of up to 10,000

dw. tons; the dredging equipment

is needed to maintain sufficient

depth in the channel and harbour.

Uruguay has received a loan of

$25.5 million for electric power de-

velopment, to help construction of a

hydro-electric plant at Rincon de

Baygorria, on the Rio Negro, and
additional transmission and distribu-

tion facilities. The project will in-

crease generating capacity in Uru-

guay by about one-quarter, and will

consist of three generating units with

a combined capacity of 103,000 kw.

Also included in the project is a plan

for the improvement of the primary

distribution system in Montevideo.

The smooth application of torque

and the fact that ali driving wheels

are coupled with side rods, improve

the co-efficient of adhesion. This co-

efficient is related to starting friction

and is defined as the ratio of the

tractive effort at the point of slipping

of the wheels to the weight on the

driving wheels. According to inform-

ation received from the office of the

chief of motive power and rolling

stock of the Canadian Pacific Rail-

way, these features allow a co-effici-

ent of adhesion of 33 per cent when
starting a train on a good rail. Under
similar track conditions, steam loco-

motives average 16 per cent and dies-

el-electric units have a co-efficient

of 25 per cent.

Because of the wheel arrange-

ment, described as 0-8-0, the track

curvature which can be negotiated

by the MaK locomotive is some-

what less than that which can be

negotiated by locomotives having

two trucks. Maximum track curva-

ture is 24 degrees.

Of interest to railway men is the

possibility of easier maintenance due

to the absence of complicated elec-

trical circuits. In the Diesel-electric

DIESEL-HYDRAULIC LOCOMOTIVE ROAD-TESTED IN CANADA
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íocomotives currently in service, cer- have been found vulnerable to vib-

tain parts of the eléctrica] system ration and dust.

RUGBY — ONE OF WORLDS MOST MODERN RADIO STATIONS

United Kingdom Information Service (from an article by John Godwin).

The Rugby radio station first went
into operation in January 1926 as

a radio-telegraph transmission station,

and was the first high-power unit

to use thermionic valves. Since then

it has expanded steadily, the most

recent extension having been com-
pleted in 1955 ,at a cost of £1,000,-

000.

A year after its opening, Rugby
operated the first radio-telephonic

service between Britain and the Unit-

ed States. The recent expansion

was largely due to the rapid growth

of this service; radio-telephone calls

via Britain to the U.S.A. rose from

31,322 in 1937 to 81,669 in 1954,

control, which frees most of the staff

for necessary maintenance work.

Power is supplied via three under-

ground cables, each capable of carry-

ing full load; three standby diesel

generators are installed at the sta-

tion. There are some 240 miles of

wiring at the station, and 750 miles

of cable conductor link the equip-

ment of the new extension. Supply

tanks holding 10,000 gallons of dis-

tilled water are provided where wat-

er-cooled valves are still in operation.

Twelve 820-feet high steel masts

dominate the scene, but the number
of aerials is kept low by the use of

multi-wire rhombics, which are non-

A technician at Rugby radio station, England, making a radio-telephone call to

New Zealand. The recently-extended station has 53 transmitters.

and the rate is increasing.

The station site, originally 900
acres, has grown to 1620 acres and
now houses an additional twenty-

eight high-power transmitters, each

capable of handling several mes-

sages simultaneously and automatic-

ally controlled from a central control

position. Though the station has near-

ly doubled in size and power, staff

has increased only from 128 to 167,

thanks to extensive use of automatic

resonant and operate over a wide

range of frequencies.

Apart from the uses already men-

tioned, Rugby broadcasts Greenwich
mean time, accurate to l/100th sec-

ond, news reports, and meteorologic-

al reports for shipping; radio-tele-

phone service is maintained with sev-

eral ocean liners. For the Depart-

ment of Scientific and Industrial Re-

search (comparable with Canada's

N.R.C.), the station transmits stand-

ard frequencies, accurate to one min-

ute in 100 years.

Ali is not strictly utilitarian, how-
ever. The water supply for fire-

fighting is held in an ornamental lake,

complete with aquatic plants and
goldfish; furthermore, Rugby once
sent a message of goodwill to the

planet Mars on behalf of a member
of the British public — unfortunately

no reply has been received.

GET EDUCATED BEFORE YOU
SPECIALIZE TOO MUCH
S.A.E. Journal, 1956, August, 63.

There were 180 specialized engineer-

ing degree courses in mechanical

engineering alone in the United

States just a few years ago. The
majority of these still exist. The de-

sire for specialization in many col-

leges in Canada and United States

is actually handicapping the student

and costing employers money. Statis-

tics show that less than 20 per cent

of engineers are practising in the

field of engineering for which they

prepared themselves in college.

What do we in industry want to

find in a newly graduated engineer?

What should we do, and what should

he do to further his training after

he graduates?

An "educated man" regardless of

his profession or business, should

have some knowledge of history and
human development; he should have

capacity to enjoy our cultural herit-

age in arts, letters, music, literature.

and so on. He should have an under-

standing of eontemporary society and

of himself as a human being; an

understanding of one's emotional na-

ture and the capacity to subject one-

self to self-discipline. And he should

have acquired certain skills and in-

formation which he can turn to prac-

tical use to make a living.

Industry as a whole requires young

engineers:

(a) Capable of applying basic

principies to the creative solution of

new problems

(b) Capable of contributing to the

solution of man's social problems.

(c) With an educational program

sufficiently flexible to meet the

changing desires which come with

maturity.

Industry in its turn must provide

the training in specific applications

not available in college. There is no

substitute for industrial experience,

no way to develop mature judgment

or an up to date knowledge of cur-
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the Bristol Waterworks Co. at its pages of verbal discussion and writ-

Chew Stoke pumping station. Several ten Communications end the series.

HOW FAR DO WE GO WITH INSTRUMENTATION?
Industrial and Engineering Chemistry, 1956, August.

rent practice, other than by growing

up in the proper industrial atmos-

phere.

For complete paper write SAE
Special Publications (price 35c to

members) address, Business Press,

Inc., 10 McGovern Ave., Lancaster

Pennsylvania.

AUTOMATIC OPERATION OF
WATERWORKS PLANT

The Journal of the Institution of

Waterworks Engineers, 1956, August.

This is a series of three papers pre-

pared independently, then coordinat-

ed. A tabulation sets out some of

the factors most commonly used to

effect control in waterworks, some

processes of control and some means

of actuation and transmission, in the

case of suction pressure, rate of flow,

speed or power, suction and delivery

leveis, pressure time, availability of

grid power and tariff for grid power.

Various safety measures, giving the

process of safeguarding and means

of actuation or transmission, for each

of a number of risks involved, are

presented in a further table. Ex-

amples covering much of the range

of these tables are found in the

following three papers.

The first paper deals solely with

the subject of pumps driven by elec-

tric motors and discusses the follow-

ing divisions: (1) Necessity of

boosting. (2) Conditions governing

the selection of plant. (3) Types of

booster pumping plant. (4) Detailed

descriptions of typical plants.

The second paper points out the

advantages to be gained by auto-

matic control for water pumping and

treatment plants. It deals in turn

with main pumping stations, stand-

by arrangements, booster plant, main-

tenance control gears, pumps, motors,

valves, and the pump house. In con-

clusion a brief summary is given.

The third paper describes auto-

matic control at Castle Hill booster

station of Cambridge University and
Town Waterworks Company. Outlin-

ing the conditions to be met, a brief

description of the new plant is given

and the basic and actual control sys-

tems in use.

A fourth paper gives further ex-

amples of automatic control, as used

by the Metropolitan Water Board's

Sunnyside, Chingford, and Ashford

Common pumping stations and by

The true solution of how far we go

with instrumentation is a balance of

cost of controls versus advantages

gained by them. How far we go de-

pends on optimum product quality

desired, final product cost, and haz-

ards involved in the process. Once
the advantage under consideration is

established, the final question is:

"Can we afford to spend that amount
of money to achieve the expected

advantage?"

Remote operation and automatic

control are achieved by instrumenta-

tion. The two together provide many
advantages to the modern chemical

plant: greater safety of operation;

better quality of product; greater

operating economy. Instrumentation

will accomplish things which it may
be impossible to do manually. Pro-

cesses can operate faster and more
continuously when mechanized.

But Professor Thomas Walsh of

Case Institute of Technology warns

that "further automation of currently

used large scale chemical processes

is unlikely because it would only

add 1 or 2 per cent to the efficiency

of such processess." The author, who
is not entirely in agreement with this

conclusion, believes how far we can

go depends on several important fac-

tors such as: optimum product

quality required; final product cost;

and hazards involved in the process

of manufacture.

If control systems can be devised

to produce a better product quality

than can be produced by others,

we may be able to compete in new
markets, he believes. How well we
achieve and maintain an attractive

position in the chemical field may
depend on how far we go with in-

strumentation.

THE PROJECT VANGUARD EARTH SATELLITE

The November issue of The Engineering Journal (p. 1531) contained a fully

descriptive technical paper, by Adml. F. R. Furth, on the earth satellite, known
as Project Vanguard, to be launched duríng the International Geophysical Year. The
photograph below shows Dr. John P. Hagen, director of Project Vanguard at the
Naval Research Laboratory, holding a model of the 20-inch diameter, 21.5-pound
spherícal satellite. Through the transparent plastic half of the model can be
seen the internai arrangement of the deíicate recording and transmitting instruments

that will be incorporated in the satellite.

(Official U.S. Navy photograph released by the Department of Defense)
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CANADIAN AIRCRAFT ON INTER-CITY TAXI SERVICE

Two Canadian-designed aircraft

have been operating, from April to

November, on a rapid transportation

service between downtown Detroit

and downtown Cleveland, carrying

passengers and freight.

The aircraft, an 11-passenger DHC3
Otter and a 6-passenger Beaver, both

float-equipped, were operated be-

tween the port facilities of the two
cities bv Taxi Air Group, Inc. (known
as TAG Airline). Some 3600 passen-

gers were carried during the season.

it is probable that new industries

based upon cheap gas will develop,

but in the more distant áreas gas

will probably be too highly priced

for industrial use except possibly on
an intermittent dumping basis.

Finally, as evidenced by the pro-

jected increase in the energy requir-

ed for transformation processes,

Table A
Electricity for ali uses
Petroleum products for

internai combustíon

there will be substantial develop-

ments in electric thermal power re-

quirements for fuel. Here again the

fuel chosen will be selected on the

basis of cost and economy of use.

There are two particular fields of

consumption that are inherentlv sel-

Despite unfavourable weather, 98

per cent of planned schedule was at-

tained, at an average load factor of

49 per cent.

The service has stopped for the

winter, since float operation is not

practical, but will be resumed in May
1957. In the meantime the company
has bought a second Otter and is con-

verting the original one to land use

for an air-taxi service out of Miami to

the Florida Keys and other resorts.

ective in the tvpe of energy requir-

ed. The demand for electricity can-

not be supplied bv anv other tvpe of

energv, and the internai combustion

motor must, at present, be supplied

with liquid fuel.

In these two special fields,, it

mav be estimated that the require-

ments will be as shown in Table A.

1975
209,513 x IO" kwh.

33,066,240 kl.

There remains the large field of

direct heating, and this mav be sup-

plied bv any of the fuels. The total

energy requirement for this purpose

will be approximatelv 483,005 x

10» k. Cal. in 1965. This would be

equivalent to approximatelv — 64,-

400,000 m. tons of coal, or

54,274,000 thou. cu. m. natural gas.

The probable course of develop-

ment will be for oil and gas to secure

as large a proportion of the market

as the cost will permit, when consid-

ering the advantage of ease of use,

with coal to supply the reminder.

By 1975, however, the require-

ments of fuel for direct heating will

have increased substantially to 610,-

014 x IO9 k. cal. This, in turn, would

be equivalent to approximately

81,400,000 m. tons of coal/or

66,407,000 kl. of petroleum, or

68,545,000 thou. cu. m. natural gas.

A studv of quantities of this mag-
nitude, particularlv the estimated ad-

ditional requirement of 33,066,240 kl.

of petroleum for use in internai com-

bustion engines, leads to the opinion

that coal will be required to carry an

increasing proportion of the energy

supply.

This development will, in turn,

revive interest in the resources of

energv available for use in the coal

reserves.

Long Range Planning

in an Atomic Age

(Continued from page 1690)

through the whole high school course

and never study mathematics.

It seems to me that there ought

to be some influence at work in our

schools that would try to unveil to

young people the wonderful field that

the study of mathematics offers. The
instruction in applied science, I sup-

pose would be almost valueless to

a voungster who was not acquiring

some knowledge of mathematics.

R. B. Smith

Within our high schools . . . there

are not now a group of people who
are professionally interested in phys-

ics and applied science; and I sub-

mit one of the main reasons for that

situation is that the number of stu-

dents graduated from our colleges,

and eligible to teach physics and

mathematics in our high schools. are

tempted by so many offers to enter

industry in the atomic age. and re-

ceive offers with a much more at-

tractive figure than our school sys-

tems can offer, that we are now
short at the places where we have

to start.

A Canadian-designed Otter aircraft taking on passengers at the Detroit seaplane
base for a flight to downtown Cleveland, which can be reached in less than an hour.

Progress in the Development of the

Energy Resources of Canada (Continued from page 1684)

1965
127,684 x 10« kwh.

24,189,500 kl.
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Canadian Developments

NEWS OF MAJOR ENGINEERING DEVELOPMENTS IN CANADA

St. Lawrence Seaway and Power Project

October was marked by a major

progress milestone, the diversion of

the St. Lawrence flow through the

completed first stage Iroquois dam.
Overall construction, with the passing

of this milestone, approached the

halfvvay mark on Schedule and pre-

pared to swing down the home
stretch. Concrete placement to end
of October exceeded 860,000 cubic

yards, excavation for ali features ex-

ceeded 29V2 million cubic yards and
employment averaged 4,670 for the

month.

Progress by NYSPA

At Long Sault Dam, both gantry

cranes were moved from the erection

site to the completed stage 1 dam
and load testing of both cranes was
in progress. Spillway gates were in

place and being welded. Removal of

the downstream plug of cut F was
completed and the upstream plug
was narrowed in preparation for di-

version of the river through complet-

ed stage 1 construction.

Concrete placed in St. Lawrence
power dam (Barnhart Island power-
house) increased the total in place

to 388,000 cubic yards. Excavation
in the switchyard continued and con-

crete placement in structures has

been started. Embankment placed in

the south forebay dike exceeded
660,000 cubic yards at month end.

At Iroquois dam, seventeen stage

2 cofferdam cells had been placed.

Stone riprap had been placed along

the excavated slope and removal of

the downstream cofferdam was start-

ed in preparation for total diversion

of the St. Lawrence River through

the dam.
Stage 1 concrete placement at

Massena intake was nearing comple-

tion as backfill was being compacted
at the west abutment and riprap was
being placed. Excavation for the di-

version channel was started and stage

2 cofferdam cells were being driven.

Excavation under the five channel

improvement contracts was 49 per

cent completed at the end of Oc-

tober as work at the Galop south

channel neared completion. Topsoil-

ing and seeding of channel improve-

ment spoil áreas in the vicinity of

Galop Island south channel had been
started and was progressing satisfae-

torily.

Three contracts were awarded for

reservoir clearing between Wadding-
ton and St. Lawrence power dam, in-

volving clearing of approximately 9,-

200 acres. (AU required reservoir

clearing work is now under contract.)

A contract was awarded for clearing

and chemical treatment of the Barn-

hart-Plattsburgh transmission 1 i n e

right-of-way.

Relocation of highway route 37 in-

cluding construction of bridges and
relocation of railroad was progressing

at a rapid rate and relocation of

route 37B was under way. Approx-

imately 97 per cent of the survey

work for the Barnhart-Plattsburgh

transmission line had been completed.

Progress by Ontário Hydro

Throughout October weather con-

ditions were most favourable for con-

struction progress. Good advances

were made in ali sections of the de-

velopment. The work force remained
steady with some 4,360 persons em-
ployed by Ontário Hydro and the

Commission's contractors.

At the end of October, ali excava-

tion work on Ontário Hydro's section

of the power-house had been com-

pleted. A total of 170,000 cubic yards

of rock had been removed and some
1,502,000 cubic yards of earth had
been taken out of the north channel

for the foundation of the main struc-

ture.

Concrete placing had been speed-

ed up, and foundation concrete had
continued out to unit 16. To the end
of the month, a total of 315,000 cubic

yards of concrete had been put into

the main dam and power-house. Sig-

nificant progress had been made in

the construction of the units for the

power-house. The first speedring was
put in place for generating unit No. 1.

Concrete work is steadily advancing

for the next three units. This will

enable the acceleration of the work
of installing equipment for the gene-

rating station.

Favourable weather greatly aided

construction of Cornwall dike. More
than half the fill material had been

placed and compacted on the 3V2

mile long dike. Some 1,500,000 cubic

yards of compacted till had been put

into the dike by month end. During

October, construction of the concrete

closure structure for Comwall dike

and the diversion canal was essen-

tially completed. A total of 134,000

cubic yards of concrete had been

put into this structure, and backfill

had been completed at both walls.

Good progress was being made on

excavation of the mile-long diversion

canal both east and west of the clo-

sure.

On the relocation of the C.N.R.

mainline, the double track had been

laid for the entire 40 miles from

Cornwall to Iroquois, and two-thirds

of the ballasting was finished by
month end. Work was being pushed
in installing the telegraphic equip-

ment and block signal system. Under
the direction of the Ontário Depart-

ment of Highways, grading was be-
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ing carried out for the remaining 35
miles of the new road to relocate

No. 2 highway between Iroquois and
Cornwall.

Good weather aided channel im-

provement work. The contractor on

Galops Island was able to make fa-

vourable progress. A total of more
than 400,000 cubic yards of rock had
been excavated and over 6,700,000
cubic yards of earth removed in this

contract to date. A large area of the

west end, enclosed by cofferdams,

was unwatered at the beginning of

the month. On the Chimney Island

contract, the Spencer Island pier had
reached its full length.

Ontário Hydro's work forces are

concentrating on the 1957 phase of

the St. Lawrence transformer station

installation. This will receive the

power from the new Robert H. Saun-
ders generating station during the lat-

ter part of 1958.

A total of 90 houses had been
moved by month end into new town
No. 2. Sidewalk construction at the

new townsite was underway and
landscaping was in progress. Exten-
sion of services and construction of

roads for an additional 50 lots had
been completed. Some 35 homes
were under construction by private

contractors.

At new town No. 1, which is be-

ing named "Ingleside", installation of

water and sewer services was virtu-

ally completed. Construction of roads

also was nearly finished. Work is ad-

vancing on the water pumping sta-

tion, sewage pumping station, and the

sewage treatment plant.

Construction of footings for the

new shopping centre at Morrisburg

was well advanced. A new sub-di-

vision in Morrisburg was taking shape.

Construction of sewers and water

mains had been virtually completed

for this new sub-division. At Iro-

quois, work had been concentrated

on the new shopping centre. Devel-

opment of the industrial area and
the semi-commercial area was un-

derway.

Hydro Model Shows
More Power Available

General A. G. L. McNaughton of

Ottawa and Leonard Jordan of

Washington, joint chairmen of the

International Joint Commission, dur-

ing an inspection trip over the sea-

way work on October 18, stated they

were completely satisfied with the

progress to date on construction.

General McNaughton revealed

that studies made by Ontário Hydro
with the help of a model set up at

Islington, Ont., has added about

V/i per cent to the power potential

of the project. These studies, he

said, had saved about one foot of

'head' at the power site, which

meant the addition of some 27,000

horsepower to the initially planned

2,200,000 horsepower to be divided

equally between the two countries.

Progress By SLSA

Excellent progress was made on

excavation and dredging for naviga-

tion channels during the mild and dry

weather throughout October, as con-

struction forces strove to make a

good showing before winter cur-

tailed earthwork and closed down
dredging contracts. Meantime, walls

on three of the five Canadian locks

were rapidly taking shape. Placing

of concrete for some of the lock

structures may continue throughout

the winter, while at others the mix-

ing plants will be closed down.

At the Iroquois lock, with some
80 per cent of earth excavation al-

ready completed by the end of Oc-
tober, 110,000 cubic yards of con-

crete, or 35 per cent of the total,

had been placed to date, most of

it in the north side upstream en-

trance wall, now practically com-
pleted. A start had also been made
on the placing of concrete for the

lock structure itself.

At Beauharnois, rock excavation

continued at the upper lock and the

New York Central railway had been
diverted on to a temporary trestle,

though no concrete had been placed.

The contractor for the first stage

was nearing completion of the rock

excavation for the lower lock, while

Canit Construction Co. had com-
menced pouring concrete on the

highway approaches to the tunnel

underpass under the lower lock.

At the Còte St. Catherine lock

the contractors, who were delayed

last spring due to flooding, had
caught up and were again on Sched-

ule. Some 90,000 cubic yards of con-

crete or 26 per cent of the total for

the contract had been placed over

the entire length of the north wall

of the lock on the river side, and a
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start had been made on pouring the

south wall and a few sections of the

lock floor.

At the St. Lambert lock, with ex-

cavation substantially completed ex-

cept for the upper approach chan-
nel, some 60,000 yards of concrete

or 15 per cent of the total for the

contract, had been placed in the

shore-side wall of the lock strucrure

west of Victoria bridge, and in the

entrance wall on the river side east

of the bridge, which was completed
to full height for some 2000 feet of

its length.

Elsewhere, at the Jacques Cartier

bridge, widening and raising of piers

1 to 11 at the south end was pro-

ceeding, with some 10,000 cubic

yards of concrete placed in the pier

bases. The contractor for the raised

bridge span over the navigation chan-

nel was preparing for diverting traf-

fic to a temporary approach.

At the Honoré Mercier bridge the

contractor was at work on the tem-

porary south end highway approach,

and had widened and rebuilt the

underpass on the Malone highway
under the New York Central rail-

way.

Comwall Dredging

Canadas Seaway Authority has

called for tenders on dredging the

27-ft. channel north of Cornwall Isl-

and which has been in dispute with

the U.S. government. This does not

imply agreement has been reached

for completion of the channel up to

Jacques Cartier Bridge, Montreal.

MÀ1À IÀIÁ IÀ

Cornwall, though agreement is still

hoped for.

Tenders are also called for dredg-

ing from the entrance of Lake St.

Francis upstream to a point some
1000 feet from lock 15 on the 14-ft.

canal. This is the western end of

the channel needed for the 27-ft. ac-

cess to Cornwall. Both the work and
the cost will be divided evenly be-

tween the two countries. Each will

pay out some $17 million and be
repaid about $6 million from the

power authorities. Officials empha-
size Canada has no present plans

for duplicating the U.S. canal and
locks in the International Section.

Progress by SLSDC

Bids were opened on October 10

for the superstructure of the Inter-

national high-level highway bridge

across the south Cornwall Island

channel of the St. Lawrence, togeth-

er with the viaduct spans at each
end, and for earthfill and pavement
on the mainland approach.

The bridge, cost of which will be
about $6 million, is a suspension type

with a 900-foot main span and 450-

foot side spans. There will also be
2145 feet of viaduct spans. The sub-

structure will be built by Canada's

Seaway Authority, and must be com-
pleted in October of next year. The
bridge must be opened for traffic

by July, 1958.

The month of December will be
an important one for the seaway.
It will be the month for diverting

the flow from the Long Sault rapids

and turning the flow of the St. Law-
rence river through a man-made
course around the south side of Long
Sault Island and over the first half

of the Long Sault dam.

For some weeks past a rock fill

had been under construction by
aerial cableway across the head of

the Long Sault rapids. Last year an

earth fill plug had been placed

across the channel through Cut "F"
south of Long Sault Island. This plug

is now being narrowed in prepara-

tion for blasting it open to allow

water to pass down the south chan-

nel and through openings in the part-

ly completed first stage of the Long
Sault dam.

It will take about a month for the

plug to be completely washed away.

While this erosion of the fill goes

on, the rock fill above the rapids

will be raised, gradually forcing

more and more of the flow through

the south channel.

VVhen the rock fill is completed,

a downstream cofferdam will be
completed for the second stage of

the Long Sault dam between Barn-

hart and Long Sault Islands. This

will permit dewatering the rapids,

and work can begin on building the

remaining half of Long Sault dam.

Upon completion of Long Sault

dam the rock fill and the down-
stream cofferdam will both be re-

moved and the water allowed to

flow in its old channel. But instead

of rapids this stretch will be merely

a deep pool backed up by Long
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Sault dam and the Bamhart Island

power-house downstream.

Planning the Seaway s Future

Dr. R. N. Danielian, president of

the Great Lakes St. Lawrence Associ-

ation, testifying on August 30 be-

fore the Great Lakes sub-committee
of the Senate Foreign Relations Com-
mittee, stated that a médium sized

ship must pay between $5000 and
$6000 per transit through Suez, and
nationalization by Egypt may sub-

stantially increase this amount. The
seaway must contend with scales of

toll charges comparable with these

figures.

Thus every user of the seaway
had a vital interest in the total in-

vestment costs and the tolls they
must pay. "Unless we stir up busi-

ness," he observed, "the revenues
will not be there to sustain the in-

vestment" . . . If the dream of mak-
ing the Great Lakes area a new
economic frontier is to be realized,

he warned, the various interests, fed-
eral, state, municipal and industrial

will have to learn to work together.

Questions are planned at the next
session of Parliament seeking to es-

tablish what Canada has done in

the way of overall study of means
of exploiting the potential commerce
that will be opened up with com-
pletion of the seaway. Attention to

the need of such survey has been
called by announcement that the
U.S. Corps of Engineers has been
assigned to do a survey of the entire

U.S. Great Lakes region, in addition
to the various local and district sur-

veys.

McGill Study Group

Since its formation about a year
ago, as reported in our June, 1955
issue, the McGill Executive Study
Group's efforts have been concen-
trated mainly on the probable effects

of the seaway on the Port of Mont-
real. Movements of bulk commodi-
ties in and out (coal, grain and ore)

were studied in order to discover
trends.

The next step was to determine
the nature, significance and timing
of expected economies in transport

due to the opening of the Seaway.
Research also included technical as-

pects — sizes and capacities of ex-

isting channels and locks; numbers,
dimensions and capacities of vessels

plying the Great Lakes; coal and ore

dock facilities, grain elevators, etc.

With these studies substantially

completed last March, an ínterim re-

port was issued to members of the

group. This report also contained a

summary of informed opinions cur-

rently being discussed and tested,

though not derived from research

activity of the group.

The third step will be an attempt

Westcoast Transmission

By mid-October good weather and

working conditions had speeded con-

struction, and work continued on

schedule. More than 350 miles of

30-inch pipe were welded, with 325

miles laid and ready for testing. 1911

employees were at work on pipelay-

ing, river crossings, compressor stá-

tions and the absorption plant at

Taylor Flats.

Work was also under way on the

gathering system in the north east-

ern British Columbia gas fields.

Clearing and grading on the 18-inch

Fort St. John gathering trunk had

been completed and ditching started.

39 carloads of pipe were in transit

for the area. Clearing and grading

was also continuing on the main Brit-

ish Columbia trunk from the West
Buick Creek field. More than 585

miles of main line right of way had

been cleared, 450 miles graded and

475 miles of 30-inch pipe had been

delivered.

Until such time as Westcoast gets

a pipeline laid across the strait of

Juan de Fuca from the U.S. main-

land to serve towns and cities on

Vancouver Island late in 1957, Van-

couver Island Gas Co. plans to sup-

ply the city of Nanaimo with butane

and propane gas. The requirements

will be shipped in from Alberta by

tank car.

A second gas pipeline from north-

eastern British Columbia to the

southern part of the province is pro-

posed by Peter A. Schwerdt, a B.C.

oil promoter. Within ten years, he

claims, at least three pipelines will

be needed to transport available na-

tural gas to markets from northern

British Columbia gas fields.

Trans Canada Pipelines

By the middle of October the first

two spreads working on Trans-Can-

ada's western section to Winnipeg
had laid some 160 miles of pipe and

expected to complete a further 50
to 60 miles before the end of the

month and a further 60 to 75 miles

before cold weather called a halt.

to foresee what effect the conditions

found from studies to date would

have on the trade partem and the

final influence they would have on

Montreal's future as a shipping cen-

tre. No date is yet announced for

publishing its first report.

Pipe had been trickling in at rate of

only a few carloads daily throughout

the month and the good weather

had been largely wasted. The ditch

was being cut several miles ahead

of pipelaying however, due to lack

of danger from caving in the com-

pacted sandy clay terrain on section

I, though the ground in section 2

was not so well compacted. Majestic

had completed 83V2 miles of pipe

stringing, and Canadian Bechtel 87

miles.

Little work will be done other

than clearing and grading until next

spring on sections 3 and 4. Univer-

sal Pipeline Corporation, which has

92 miles in section 3, had set up
its office in Regina and had started

on the 14 road crossings. Dutton Wil-

liams Ltd., which had the contract

for the 80 miles of section 4, had

its office in Grenfell, Sask., and had

started clearing by the end of Sep-

tember. Both these spreads hope for

an early freeze-up to facilitate haul-

age of pipe in winter over the large

mileage of bog. They will leave

pipelaying until next summer, though

welding may be continued through-

out November.

Two major river crossings over the

Assiniboine had been started by Ma-
rine Pipeline and Dredging Co. of

Vancouver, one at Miniota and the

other 10 miles north of Portage La
Prairie, with Parkhill Pipe Stringing

Ltd., doing the stringing. No action

had been taken on contracts for the

remaining three sections between

Willen, Manitoba, the eastern end

of section 4, and the Winnipeg field

gate at St. Norbert.

Trans Canada has set up an en-

gineering and planning office at

Winnipeg for the survey of the 800

miles of line between Moose Jaw,

Sask., and Port Arthur, Ontário. This

is a resumption of the work done

two years ago by Bechtel, Mannix.

Hester, Ltd. The right of way east

of Winnipeg is being relocated to

miss ali lakes. Negotiations are pro-

ceeding for contracts on the last 188

miles of 34-inch pipe from Willen to

Canadian Pipeline Project
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The natural gas line from Alberta to Eastern Canada moves ahead despite winter
working conditions.

Winnipeg, which are ali short sec-

tions.

A new 20-year gas eontract re-

cently concluded between Trans-

Canada and Consumers Gas Co. of

Toronto is the largest Canadian gas
eontract signed to date. It involves

sales up to 165 million cubic feet of

gas dailv the fifth year of eontract

operation. Consumers' decision to

greatly expand its requirements
above what it requested in earlier

stages of negotiation enabled the
company to obtain Alberta gas at

terms fully competitive with gas now
being imported from Texas and Loui-
siana.

Financing

Trans Canada has thus gained new
impetus for financing the $375 mil-
lion pipeline now under construction.

Federal and Ontário governments
will finance the $125 million stretch
of pipe across Northern Ontário,
leaving the $250 million remainder
to be financed by Trans Canada. It

now appears that with this financing
imminent, the companv will draw
less than $40 million of the $80 mil-
lion Ottawa agreed to loan the com-
panv for the 575 miles of line to
Winnipeg.

Trans Canada's financing, comple-
tion date for which has been ex-

tended to December 1, 1956, will be
placed before the Board of Trans-
port Commissioners on October 30.

Placing of $144 million of first mort-
gage bonds is now going on. Mar-
keting of the remainder of $90 mil-

lion in debentures and stock is de-

pendent on the placement of bonds.

Next year Trans Canada will com-
plete the pipeline to Winnipeg and
build on as far as the Ontário border,

while Trans Canada or the Crown
Corporation will handle the second
section from the Ontário border to

Lakehead.

Deficit Seen in Early Years

Trans-Canada will operate at a

deficit for from three to five vears,

prediets President N. E. Tanner. It

was necessary for the company to

go back to the producers to alter

the contraets and take much less gas

at a lower rate in the initial build-

ing stages. The companv was now
engaged in renegotiating contraets

with the producers and good prog-

ress was being made, he said.

While Canadian sales had been
greater than expected, and enough
gas had been sold under eontract

The Department of Mining and
Metallurgv has recentlv undergone
extensive structural alterations and
expansion.

To the established degree courses

in mining engineering, a new de-

gree course, metallurgical engineer-

ing has been introduced. This in-

volves specialization in phvsical met-

allurgv in the students' third and
fourth vears.

Courses leading to the degree of

master of science in mining engi-

neering and in metallurgical engi-

to take ali the Alberta gas under

permit, there would be an inevitable

market buildup lag, he warned.

The companv still needed the 200
million c.f.d. export to the United

States through Emerson for immed-
iate profitable operation, though

without it deficits could be taken

care of within the three to five

vears.

L.P.G. Pipeline Gets Permit

Canadian Hvdro Carbons Ltd. has

re~eived the permit for its subsidiary

Hvdro Carbons Pipeline Ltd. to build

Canadas first 800-mile L.P.G. pipe-

line from Alberta to Winnipeg and
possiblv later to Lakehead, at a cost

of some $60 million. It will be inte-

grated with Trans Canada and will

transport butane, propane and other

hvdro carbons not handled by the

gas pipeline. Dutton Williams Ltd.,

consulting engineers are now con-

ducting engineering studies, which

must be completed before the plans

are laid before the Alberta Petro-

leum and Natural Gas Conservation

Board.

Though the exact route is not yet

established, it is expected a gather-

ing system will form a grid in central

and southern Alberta and will feed

the line to Winnipeg, to be located

between the Interprovincial and

Trans Canada pipelines. Preliminary

design calls for 8-inch pipe from

Edmonton to Regina and 6 inches

from there eastward. Terminal points

for deliverv of produets in bulk sta-

tions and refineries will probably be

set up at Edmonton, Calgary, Moose

Jaw and Winnipeg. Initial capacitv

will be between 10,000 and 12,000

barreis per day. Some of the gath-

ering facilities and the main line into

southern Saskatchewan will be built

in 1957 with completion scheduled

for late 1958.

neering are also offered.

Two major research projects are

being carried out:

1. The sink-float tieatment of

uranium and other ores by the Dries-

sen Cone, sponsored by the Atomic

Energv Control Board and Eldorado

Mining and Refining and directed by

Professor E. O. Lilge, head of the

department.

2. Phvsical metallurgv of titanium

base allovs, sponsored bv the De-

fence Research Board of Canada
and directed bv Dr.

J.
Gordon Parr.

University of Alberta Mining and Metallurgy
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The department's building now
comprises a mineral dressing pilot

plant including a specially designed

crushing and grinding room, mineral

Wintertime
The National Joint Committee on

Wintertime Construction, having met
for the third time in September this

year, reported that the campaign to

reduce seasonal unemployment in

construction activity had been an im-

portant factor in the reduction by
20,000 in the number of construction

men laid off last winter compared
with the year before. It was agreed,

however, that the problem was far

from being solved.

The Committee recommended that

the Government watch closelv the

effect of credit curbs on the con-

struction program as affecting winter

work, and ensure that adequate sup-

phes of mortgage funds be made
available for wintertime construction,

especially in the housing field.

Members pointed out that peak
employment on sizeable projects oc-

curred six months or so after their

start. Curbs against new projects dur-

ing the summertime when materiais

and labour were in shortest supply
would have their main effect during
the wintertime when it was desired
to increase the volume of construc-

tion employment.
In the case of housing, it was re-

ported that many lenders had used
up their appropriation for mortgages
for the year and could advance no
new loans until 1957. This situation

would reduce the number of "fali

starts" and the volume of winter build-

ing.

Members pledged themselves to

continue and increase their organiza-
tions' efforts to publicize the facts

that modern techniques made the
traditional wintertime shut-down out
of date. The production of films by
the National Film Board was advo-
cated as an extra médium of publicity

to this end.

Member organizations of the Na-
tional Joint Committee on Wintertime
Construction include the Canadian
Construction Association (sponsor),

The Canadian and Catholic Confed-
eration of Labour, The Canadian
Chamber of Commerce, The Cana-
dian Labour Congress, The Canadian
Legion, The Canadian Manufactur-
ers' Association, The Engineering In-

stitute of Canada, The National

House Builders' Association, The
Royai Architectural Institute of Can-
ada. Associated with the project are

dressing laboratories, fire assaying

and chemical control laboratories,

physical metallurgy laboratories

classrooms and offices.

Construction
the National Research Council and
the Federal Department of Labour.
An intensive study of Scandinavian

methods brought forth information of

mixed value for Canadian operations.

The 10 per cent differential between
the volume of summertime and win-

tertime construction was held to be
the goal in at least one Scandinavian

country. In Canada this ratio had al-

ready been obtained with regard to

the defence construction program
where urgency of completions was of

vital concern. During the past four

years Defence Construction Ltd. es-

timated that roughly 45 per cent of

its work was carried out each year

in the six winter months between
November and April. 1600 construc-

tion men were employed last winter

at the Camp Gagetown project alone.

The N.R.C. Building Research Di-

vision has prepared "A Bibliography

on Cold Weather Construction", as

well as a booklet on "Winter Con-
struction", the sixth in its "Better

Building" series. The Division also

sells a "Climatological Atlas of Can-
ada" containing data on snow fali,

design temperatures, etc. The Cana-
dian Construction Association has re-

cently published the paper "Tech-

niques of Winter Construction", the

prize-winning thesis in the 1956 com-
petition.

There is, therefore, being compiled

more and more information on the

technical aspects of wintertime con-

struction. The Library of the Engi-

neering Institute of Canada is a

source of further information on the

subject.

Passamaquoddy Board
The International Joint Commission

has established the International Pas-

samaquoddy Engineering Board to

"carry out ali the engineering investi-

gations and studies necessary to en-

able the Commission to prepare and
submit to the governments of the Uni-

ted States and Canada a comprehen-

sive report on the proposed Passama-

quoddy Tidal Power Project".

Board members are as follows: Can-
adian Section, Brigadier J. P. Carrière,

m.e.i.c, chairman, and C. K. Hurst,

m.e.i.c; American Section, Lt.-Gen.

S. D. Sturgis, Jr., chairman, and Fran-

cis L. Adam.

Vancouver-Squamish

Railway Line

The Pacific Great Eastern Rail-

way completed in June this year the

railway line from North Vancouver
to Squamish, which will help to in-

tegrate the coast economy with that

of the northern interior of British

Columbia and the Canadian north

country.

The new rail line overcomes the

need to ship by ferry to Squamish,

to connect with the Squamish to

Prince George line which has been

in operation for many years. The dif-

ficult route of the new line, going

along the rugged Howe Sound coast

discouraged the project until recent

vears. Backed by the provincial gov-

ernment, the work was undertaken

in 1954. In two vears it was com-

pleted, providing a system equipped

with radio communication between

Vancouver and Squamish and ali

trains.

North of Prince George, some 330

miles are now under construction.

The present objective is a railway

system with 800 miles of main line.

Research Centre

Dupont of Canada Limited opened

the doors of its research centre to

representatives of the technical press

on September 20.

The research laboratory built in

Kingston, Ont, at a cost of $1% mil-

lion applies the most modern design

to the problems of the research en-

vironment.

It was explained by Dr. O. C. W.
Allenby, laboratory manager, that

in the view of the Companv "indus-

trial research is complicated and the

equipment used is expensive. Inven-

tion today is largely a team effort".

The scientist uses equipment un-

knovvn, or unavailable, ten to twenty

years ago. It is usually highlv com-

plex and specialized.

The experience is that it costs up

to $30,000 per year to support the

work of one scientist and to supply

him with the help of technicians. li-

brarv facilities, etc.

The long term view in this in-

stance of a companv with American

affiliations is to base objectives on

Canadas future needs, after estab-

lishing whether there are reasonable

technical prospects for a solution.
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Month to Month
News of the Institute and the Profession

COMMENT AND
CORRESPONDENCE

ELECTIONS

AND TRANSFERS

1956 University Registration in Engineering

This issue of the Journal continues

our practice of listing, once a year,

the full university registration in en-

gineering in Canada. The tabulation

is on pages 1708 and 1709.

The total enrolment in engineering

courses in Canada at recognized in-

stitutions, shows a somewhat comfort-

ing increase of 12.2% for the new
year now started. The actual num-
ber of students is 12,723 against 11,-

341 a year ago. This is the best an-

nual increase for several years, and
compares with 10% last year.

The highlight of the survey comes
from the figures for the new fresh-

men classes. Except for a few, these

are consistently well up, and in sev-

eral instances at some of the smaller

colleges this year's freshman enrol-

ment has actually doubled last year's

intake. Other increases of 62%, '50%,
48% and 42% are reported. Perhaps

the most startling development is

shown at University of Saskatchewan,

where the largest single increase of

146 engineering students jumps their

old figure of 305 last year to 451
for 1956-57. This makes it the sec-

ond largest freshman class in Can-
ada, led onlv bv Toronto with 725.

New enrolment throughout the three

western provinces is above the norm
this year, with B.C. in third place

in the Dominion with 404 potential

new engineers signed up. Alberta has

386.

Readers will note that Sherbrooke

(Quebec) appears on the list for the

first time. As reported in the March
1956 Journal, a partial engineering

course of recognized standing is now
available at the University of Sher-

brooke, and we are glad to welcome
this college to our roster of Cana-
dian engineering educational institu-

tions.

Another item which will be dis-

covered bv the careful observer is the

slight fali off in total engineering reg-

istration at the Services Colleges. The
figure shows a decrease of about 7%
since last year.

Considering the various branches
of engineering, civil remains the most
popular with 1,828 students now en-

gaged in this division of study. This
is followed by the other two of the

"big three", electrical showing 1,359,

and mechanical 1,329. Chemical en-

gineering leads the remainder with
960 students enrolled.

One interesting fact uncovered bv
this year's survey is the high rate of

freshman registration in engineering
physics. The figure has jumped 40%
from 404 to 566. This shows the in-

tensity of interest that must be build-

ing up these days in nuclear fission

and similar sciences concerned with

the use of the atom. This bears

vvatching, as it will have a direct

and important effect on Canada's sci-

entific future and our place in the

atomic age.

Based on the present size of the

sénior classes, 1,826 engineering stu-

dents could obtain their degrees and
graduate into the profession in 1957.

This represents an increase of 9% over

last vear, but at the same time it

is a large drop from the forecast for

1957 of some 10% which was made
in this commentary a vear ago.

Whether or not this can be account-

ed for through normal attrition, or

perhaps shows that advanced stu-

dents are falling in the temptation

of ready jobs, is hard to say. The
persistent demand for help must be
having some effect.

UPADI— Fourth Conference

The Union of Pan American En-
gineers Associations (UPADI) held
its fourth regular convention in Méx-
ico City from October 7th to the

12th inclusive. Previous conventions

were held at Havana, Cuba, New
Orleans, Louisiana, Sao Paulo, Brazil.

This was probablv the most suc-

cessful of ali conferences. The at-

tendance, although no official count
is given as yet, must have come
close to 300, with almost 100 being

official delegates. Out of 22 mem-
ber countries, 13 were represented.

It is interesting to discover that of

ali the South American countries,

only Nicarágua is not a member.
The program consisted of a mis-

cellany of formal functions, commit-
tee meetings, technical tours, sight

seeing tours and distinguished social

events.

By far the most important work of

UPADI is done bv its committees.

Cover Picture
The cover picture was derived from the photographic exhibit which was

part of the Institute's annual meeting of 1956. It is one of the six award-
winning pictures.

It is a view of die Southern Trans-Provincial Highway on Anarchist
Mountain in British Columbia.

B.C. Government Photograph
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Formal opening session of UPADI conference. Some of the Canadian delegates and
their wives can be seen in the left foreground. In the front row, the president and
Mrs. McKilIop, I. R. Tait and Mrs. Tait; behind them, the general secretary,

Mrs. Anson and Mr. Anson.

The following is a list of the oom-
mittees and the Institute's represen-

tatives on each.

Administration,

V. A. McKilIop

Legislation,

C. M. Anson
Technical matters,

Dean Henri Gaudefroy

Relations,

I. R. Tait

UPADI Fund,

J.
A. Vance

The Canadian delegation consist-

ed of 13 people, including 7 official

delegates. Thev were as follows:

President of the Institute — V. A.

McKilIop and Mrs. McKilIop

The president elect — CM. Anson
and Mrs. Anson and their

daughter

Past President — James A. Vance,

Woodstock, and Mrs. Vance
and their grandson

Past vice-president — I. R. Tait and
Mrs. Tait

Past councillor — Dean Henri

Gaudefrov and Mrs. Gaudefrov
General secretary — L. Austin

Wright
From the Institute 's point of view

one of the outstanding events was

the reception given by the Institute

to ali delegates. This took place in

the dei Prado Hotel, which is the

leading hotel in México. There were

in the neighbourhood of 200 guests

present, ali of whom were received

at the door by the reception line

made up of the entire Canadian del-

egation.

As part of this reception Mr. Vegh
Garzon was presented with a certi-

ficate as an honorarv vice-president

of the Institute, in virtue of the fact

that he is the Institute's alternate

representative on the Roard of Gov-

ernors, representing Mr. Vance. He
has done a splendid job for the Ca-

nadians and they were happy to

have this opportunitv to recognize

his services.

Ali committee meetings and formal

meetings were held at a building

identified to the delegates as

"SCOP". This is a combination of the

letters representing in the Spanish

language the building which houses

the headquarters of the Govern-

ments offices controlling ali Commun-
ications. It is a new building and

from a North Ameriean's point of

view is fantastic.

Some of the outside walls are mo-
saics from the ground line to the roof

line, probablv a height of a hundred

feet. Thev are done in brilliant col-

ours and with a bold conception. To
the North American eve thev were

at least startling, but it is easv to

believe that if one stayed there long

enough these things would fit them-

selves into the background and be-

come verv pleasing and perhaps in-

spirational as well, as thev are now
to the Mexicans.

The building is ultra modem in

The Canadian party. Seated: Mrs. Gaudefroy, Mrs. Tait, Mrs. Anson, Mrs. Vance,
and Mrs. McKilIop; standing: Henri Gaudefroy, I. R. Tait, C. M. Anson, J. A.

Vance, President V. A. McKilIop, Miss Anson, L. Austin Wright, James Stevens,

and C. R. Vegh Garzon, Canadian alternate on Roard.
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Greetings from Canada. Presi-

dent McKillop presents the
message from Canada. At
table, sixth from right, is presi-

dent of the Republic, Adolfo
Ruiz Cortiniz. Many of the

others are members of his cab-

inet. Third from right is Luis
Giannattasio of Uruguay, presi-

dent of UPADI.

everv detai] and the audítorium in

which most of the sessions were
heard was fullv equipped for mul-

tiple translations, with three com-
pletely separate lines of commun-
ication from the microphones to the

translators and back to the ears of

those in the audience. This is ali

built-in equipment and indeed was

a great convenienee to the confer-

ence.

The eonference opened vvitli a

real "tour de force". The president

of the Republic, Adolfo Ruiz Corti-

niz, was there for the entire meet-

ing and representatives from each

delegation presented their greetings,

at the conclusion of which the pres-

ident himself made an address in

Spanish which, judging from the re-

actions of the audience, must have
contained ali the right things.

Foundations

A portion of one day was devoted
to visiting the site of a new hos-

pital, where thirteen buildings were
being erected. The thing that makes
this so unusualh' interesting is that

México City has the most unusual

soil conditions. The land is largelv

made land as the countrv originallv

was a series of islands, consequently

there is no firm foundation at anv
reasonable depth. In fact, the engi-

neer in charge of the hospital work
told the delegation that his bench
mark was 250 feet below the sur-

face. He had to go that far before

he could find a bed of sand that

would remain reasonably stable.

The buildings are designed as if

they were floating in a bodv of wa-
ter. No attempt is made to drive

the foundations down to a firm levei.

Instead, piles are pushed down be-

low the foundation framework of the

building and are placed in such a

way that a beam from one pile to

another passing through a column
can be used to raise or lower the

side of a building in order to keep
it levei in spite of any settling that

takes place. Throughout the entire

foundation of the building these

beams and jacks are installed, appar-

entlv with the intention that the

levei of the building shall be tested

everv dav so that the necessarv ad-

justments can be made immediately.

Certain of the older buildings

around México City show how bad
the condition is. It is nothing to find

some of the more monumental
buildings to have sunk at least six

feet. It was reported that the Fine

Arts Building had actuallv gone

down eleven feet. The Institute is

endeavouring to get a paper for the

Journal that will tell the members
something of the most unusual and
disturbing conditions.

A closing function was a "Baile",

which as the reader will suspect is

a bali. The bali was due to start at

10:00 p.m., but actuallv in aceord-

ance with South American standards

it began about 11:30 p.m. Dinner was
to have been served at midnight, but

it too turned up somewhere around
1:00 oclock, but nobodv seemed to

care.

This event was one of the most
outstanding that could have been
staged anv place in the world. It

took place in the court yard of a

very old building, where the top

had been covered over with canvas

in order to protect the three or four

hundred guests from the elements.

From the gallerv around the court-

vard it was one of the most beauti-

ful and impressive sights this writer

has ever seen. The decorations were
ali in flowers and the decorative

lighting and the spotlighting were
extremeh' well done. It was like a

picture out of an old book to look

down on the floor and see ali the

couples dancing, with the ladies

mostly in what might well have been
old-fashioned hoop skirts.

An unadvertised feature of the

meeting was a downpour of rain

which ripped right through the can-

vas coverings of the courtvard and
carne through onto the dance floor,

but again, nobodv seemed to care.

A few tables were drowned out but

the water missed the orchestra and
certainlv did nothing to reduce the

enthusiasm and the fire of evervone

who was present, including the Ca-

nadians. This will be a long remem-
bered event.

The Canadian delegation was verv

happy to have with them as guest

the Honourable Douglas Cole, the

Canadian Ambassador to México. Mr.

Cole is an engineering graduate of

McGill University and also speaks

Spanish. It is not difficult to imagine

what a sensation he was before ali

these South American people.

In the final session a decision was
made as to where the 1958 conven-

tion would be held. Upon the mo-
tion of the delegates from Argen-

tina, seeonded bv those of the Unit-

ed States, it was agreed that in

1958 UPADI would meet in Mont-
real, Canada. This date was select-

ed because of the fact that the 1958

meeting of the World Power Con-
ference takes place in Montreal, and
it was felt that those attending one

eonference would like to attend the

other.

Meetings for UPADI have now
been determined for September 3,

4, 5 and 6; for the World Power
Conference the 7, 8, 9, 10 and 11.
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A Valuable N.C.CU. Conference

The announcement by Prime Min-

ister St. Laurent that he vvould rec-

ommend to Parliament that annual

federal grants to universities should

be doubled greatly pleased the del-

egates to the recent meeting of the

National Conference of Canadian

Universities. No less dramatic was

the pronouncement of opinion by

leaders of the Quebec universities

that federal grants (at least for cap-

ital expenditure) should be accepted

by them, despite the opposition of

Premier Duplessis.

The Prime Minister proposed that

the federal grants voted by Parlia-

ment each year should be handed

to the N.C.CU. for distribution.

After consideration by the N.C.CU.
finance committee, the executive

committee issued a statement that

"The N.C.C.U. . . . accepts the res-

ponsibility of receiving federal funds

for subsequent distribution to the in-

stitutions of higher learning in Can-

ada. Steps have been taken to in-

corporate the N.C.C.U. and to pro-

vide the necessary organization for

assuming these new responsibilities

should Parliament make the pro-

posed appropriations". Also wel-

comed was the Prime Minister's fur-

ther proposal to create the Canada
Council (for the arts, humanities,

and social sciences) and to recom-

mend the appropriation of $50 mil-

lion to be distributed by the Council

over a period of ten years as capital

grants to universities equal to 50

per cent of the cost of specific build-

ing or capital equipment projects. If

federal grants cannot be immediate-

ly accepted by any university, their

share will be held in trust until they

are able to accept such aid.

The conference was held, 12-15

November, in Ottawa under the

general chairmanship of Dr. G. E.

Hall, president of the N.C.C.U. and

of the University of Western On-
tário. Attending delegates represent7

ed the Canadian universities, fed-

eral and provincial governments,

various national organizations, includ-

ing organized labour, and distin-

guished educational bodies in the

United States. The conference was
supported financially by the Carne-

gie Corporation of New York.

Sessions were held on various as-

pects of education and papers were
presented on technological and sci-

entific education, the use of human
resources, problems in securing staff,

and finances. Particularly valuable

was the animated discussion of these

and other subjects.

A list of the papers and their

authors is appended; papers and

proceedings are to be published

later by the University of Toronto

Press.

Thirteen Resolutions

At the end of the conference a

series of thirteen resolutions, drafted

by the resolutions committee, were
unanimously adopted. These, in ef-

fect, cover the problems discussed

at the conference and some of the

practicable solutions. The main fea-

tures are summarized below. Copies

of the first nine resolutions are to

be sent to the federal and provin-

cial governments.

(1) A statement of the concern

of the universities at their current

and unforeseen difficulties in main-

taining standards, leading to a res-

olution that the people of Canada
be warned of this concern, and that

the emergency can be solve only

. . . by the energetic and immed-
iate assistance and cooperation of

ali governments in Canada, of busi-

ness and industry, and of private

benefactors."

(2) Particular importance is at-

tached to the part of the Prime

Minister's statement that federal aid

alone was not enough and that

provincial govemment contributions

should continue. The resolution

states that "without such additional

and increasing aid the universities

cannot hope to solve the crucial

problems now confronting them".

(3) It is hoped that ali present

and future members of N.C.C.U.

will be able to benefit from the im-

plementation of the Prime Minister's

proposals.

(4) Income and succession duty

taxes, both provincial and federal,

should be revised to encourage citi-

zens, business, and industry to make
grants to universities.

(5) Central Mortgage and Hous-

ing Corporation rules should be

amended so that universities could

borrow money for residences and

housing on most favourable terms.

on a self-liquidating basis.

(6) The N.C.C.U. executive should

accept immediately the invitation to

cooperate with the Industrial Found-

ation on Education.

(7) The ratio of staff to students

should not be allowed to fali still

lower in the face of increasing com-

petition; the educational profession

should be made more attractive

through better salaries, and enrol-

ment encouraged.

(8 Every effort should be made.

especially by scholarships and other

Prime Minister Louis St. Laurent is greeted by Dr. C. T. Bissell at the N.C.C.U.
Conference. Looking on are R. D. Mitchener, of the Higher Education Division,

Dominion Bureau of Statistics, and Dr. G. E. Hall, N.C.C.U. president (next to

the Prime Minister). Dr. Bissell was officially inaugurated as president of Carleton

College, Ottawa, at a colourful ceremony on 13 November.
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financial aid, at high school, college,

and post-graduate leveis, to identify,

encourage, and support young peo-

ple who have the will and the abil-

ity to profit by further education.

(9) The conference commends to

the provincial governments the de-

sirability of establishing more insti-

tutes of technology comparable to

the Ryerson Institute of Technology,

in Ontário, and other institutions for

vocational and technical training at

a non-university levei.

The remaining four resolutions ex-

pressed the thanks of the conference

members to the Prime Minister, the

Camegie Corporation of New York
for their grant, the organizers, and
the authors of papeis.

Co-Ordination of Effort

Perhaps the most valuable result

of this conference, which had fol-

lowed many other recent meetings

on the subject of education, will be
the ultimate coordination of effort

on the part of ali those whose hearts

are set on a satisfactory solution to

"Canada 's crisis in higher education",

to quote the conference theme.

The federal government has ade-

quately expressed its concern and
willingness to help the educators,

who themselves had a unique oppor-

tunity of discussing ali sides of their

problems. The voice of industry was
heard in discussion of the ways and
means of industrial aid to educa-

tion; between the extremes of an in-

dependent body collecting from in-

dustry as a whole and distributing

the proceeds over the educational

field, to specific contributions from
one firm to its chosen university,

there arose some agreement that in-

dustrial support should be encour-

aged and that industry, generally,

was willing to contribute and would
often welcome advice on the best

way it could help, even though it

might reserve the right to direct its

support towards certain chosen
fields. The conference learnt more
of the Industrial Foundation on Edu-
cation and resolved to cooperate
with that body.

Though the advantages of higher

education are still far from evident

to many Canadians, particularly in

some of the large industrial centres,

there is a growing awareness of

these advantages among the ranks

of organized labour. Eugene Forsey,

director of research of the Canadian
Labour Congress, pointed out that

the CLC had recently considered,

in detail, many of the very prob-

lems that had been discussed at the

present meeting. In general, the

CLC was in entire agreement with

the opinions expressed at the

N.C.CU. conference and, although

Canadian trade unions were far from

enjoying the affluence of their coun-

terparts in the United States, it was
hoped that they might find the

means to support higher education

in some practical way, particularly

by helping talented young people.

The Rev. H.
J.

Somers, president of

St. Francis Xavier University, told of

the enormous increase in university

enrollment from Cape Breton county,

where the great majority of the

working population is engaged in

coal mining or steel-making; from a

handful some thirty years ago there

are now over 500 students, an in-

crease apparently encouraged by
parents who have realized the ad-

vantages of higher education.

Engineering Education

Although this conference was
called to cover ali fields of higher

education, the engineer was widely

discussed.

Opinion was strongly expressed

that the university years should be
devoted to giving the engineer, just

as the pure scientist, as thorough a

grounding as possible in the funda-

mental principies of his profession.

This did not mean cramming a stu-

dent with facts and figures, but prop-

erly training his mind to use the

knowledge he can acquire.

The universities could not, and
should not, be expected to turn out

men trained to fit into a particular

industry. Although there is some evi-

dence of industry bringing pressure

to bear on universities to produce
engineers "to specification", it is gen-

erally considered that enlightened

industry realizes its own responsibil-

ity for training the newly-graduated
engineer to give him an adequate
knowledge of the industry 's opera-

tions and his place therein. (This is

amply borne out by the replies re-

ceived from the many Canadian in-

dustrial organizations and individuais

who have been asked for information

on which is based the "Engineering

Careers" series published in The
Engineering Journal.)

Above ali, there must be no re-

duction of the standards of engi-

neering (and other) education in

the Universities in order to try to

meet the demand for technicians.

The results of this conference

(and government action) are that,

with aDproval of Parliament, annual

Federal grants to universities will be

doubled (to some $16 million) and
the money will be distributed by

the N.C.C.U.; other funds will be

provided through the Canada Coun-

cil for scholarships and capital grants;

it is hoped that provincial govern-

ments will extend their financial sup-

port; and a long step has been taken

towards closer co-operation between
the N.C.C.U., industry, and organ-

ized labour on the many problems

associated with higher education.

The universities clearly do not

demand assistance from ali these

sources as their right; but they do

need this revenue for the essential

service they provide to the country

and ali its communities. How unfor-

tunate, therefore, that in accepting

the support of the Government of

Canada "everyone is out of step"

but the premier of the province of

Quebec. One can only hope that, in

accord with the general tone of this

conference, reason will ultimately

prevail.

N.C.CU. Conference Papers

A list of ali the papers given at the

Conference is published below. The
Prime Minister, The Rt. Hon. Louis

St. Laurent, also addressed the con-

ference at a dinner on November 12,

when he re-affirmed the proposals for

increased federal government grants

to universities.

General Statistics-C. T. Bissell, president, Carleton

College

Educational Structure

English-Canadian Universities: Sidney E. Smith,

president, University of Toronto.

French-Canadian Universities: Maximilien Caron,

vice-dean, faculfy of law, University of Montreal.

Technological and Scientific Education

The Responsibilities of the Universities in the

Training of Scientists and Technologists: E. W.
R. Steacie, president, National Research Council.

The Role of the Humanities and Social Sciences in

the Training of Scientists and Technologisls:

J. E. Burchard, dean of humanities and social

sciences, Massachusetts Institute of Technology.

The Use of Human Resources

Who goes to University? (1) English-Canada: R. W.
B. Jackson, assistant director, educational re-

search, Ontário College of Education, Toronto.

(2) French-Canada: Arthur Tremblay, professor of

education, Lavai University.

(3) Failures and Misfits; Wastage in Human Re-

sources in the Universities: T. H. Matthews, reg-

istrar, McGill University.

Problems in Securing Staff

The Humanities: A. S. P. Woodhouse, professor of

English, University of Toronto.

The Physical and Natural Sciences: P. Gendron,

dean, faculty of pure and applied science, Uni-

versity of Ottawa.
The Social Sciences: B. S. Keirstead, professor of

economics, University of Toronto.

University Salaries: V. C. Fowke, professor of

economics, University of Saskatchewan.

Finances
Government Support of Canadian Universities: N.

A. M. MacKenzie, president, University of British

Columbia.
Private and Corporate Support of Canadian Uni-

versities: Rev. H. J. Somers, president, St.

Francis Xavier University.

A Comparative Study of Methods of Financing Uni-

versities in the United Kingdom, Canada, and the

United States: F. Cyril James, principal, McGill

University.
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REGISTRATION IN ENGINEERING AT CANADIAN UNIVERSITIES

UNIVERSITY

Year

General

Course

Aeronautical

Engineering

Agricultural

Engineering

Petroleum

Engineering

Chemical

Engineering

Civil

Engineering

J
Electrical

Engineering

Engineering

and

Business

Administration

Mechanical

and

Electrical

Engineering

Forest

Engineering

Geology

and

Mineralogy

Engineering
Mechanical

Engineering

Metallurgical

Engineering

Mining

Engineering

Engineering

Physics

Total

Memorial

Total

Ist

2nd
3rd

58
37
16

58
37
16

111 111

Dalhousie

Total

Ist
2nd
3rd
4th

74
54
36

_ . . . .

9

2
1

83
54
38
1

164

—
12 176

St. Mary's

Total

Ist
2nd
3rd

35
38
30

35
38
30

lU _

____
103

St. Francis
Xavier

Total

Ist
2nd
3rd

110
87
73

110
87
73

270 —
'

' '

'

_____
270

N.S. Technical
College

Total

tth
5th

17
4

21

57
20

46
40

—
48
20

1

2
3
1

172
87

77 86 68 3 4 259

Acadia

Total

Ist

2nd
3rd

7!)

48
46

__ ——
79
48
46

_____

173

Mount Allison

Total

Ist
2nd
3rd

86
75
36

86
75
36

197 197

New Brunswick

Total

Ist
2nd
3rd
4th
5th

16
8
1

85
70
50
47
41

53
42
16

23
14

23
28
21
16
16

4
2
1

181
150
89
86
71

____
25 293 148 104 577

Lavai

Total

Ist

2nd
3rd
4th
5th

181
201

6
13
10

' 26
35
41

24
31
1 £-O

6
5

21
16

4
8
6

10
8
6

13
4

181
201
110
120
91

382 29 102 71 1 _14 w lo 24
1 rt
17 703

Ecole
Polytechnique

Total

Ist
2nd
3rd
4th

230
221
133

10
Q

42
42

——

—

57
Do

.....

2

6
9

6
2

230
221
133
128
117

584 19 84 110 9 15 8 829

McGill

Total

Ist
2nd
3rd
4th
Sth

333
339

55"
66
71

'

54
'

90
68

24
14
13

51

333
339
261
304
277

45
39
39

69
75
64

8
10
10

6
10
12

672 123 192 212 208 28 28 1514

Sherbrooke Ist
2nd
3rd

54
33
35

54
33
35

122 122

Ottawa

Total

Ist
2nd
3rd
4th
5th

17
21
7
4
3

31
21
7

10
14
9

7
6
3

1

1

6
3

72
66
26
4
3

1 52 59 33 1 16 1 2 1 9 1 171

1708 THE ENGINEERING JOURNAL—DECEMBER, 1956



REGISTRATION IN ENGINEERING AT CANADIAN UNIYERSITIES

UNIVERSITY

Year

General

Course

Aeronautical

Engineering

Agricultural

Engineering

Petroleum

Engineering

Chemical

Engineering

Civil

Engineering

Electrical

Engineering

Engineering

and

Business

Administration

Meclianical

and

Electrical

Engineering

Forest

Engineering

Geology

and

Mineralogy

Engineering
Mechanical

Engineering

Metallurgical

Engineering

Mining

Engineering

Engineering

Physics

Total

Carleton College

Total

Ist
2nd 24

45
24

69 69

Queen's

Total

Ist
2"nd
3rd
4th

292
39
54
53

40
37
34

14
10
5

7
7

5

19
13
15

1 7

16

292

230
44
40
41

62
53
39

292 125 146 111 29 154 19 47 52 975

Toronto

Total

Ist
2nd
3rd
4th

ii'

12

88
73
75
G4

133
80
71
73

114
76
69
68

54
49
65
41

39
18
9
18

104
80
84
90

16
8

10
11

30
23
16
6

147
90
49
ôl

725
497
459
A 1 A

23 300 357 327 209 84 358 45 75 317 2095

Ontário Agri-
cultural
College*

Total

3rd
4th

8 15
4

Zo
4

8 19 27

Western Ontário

Total

Ist
2nd
3rd

53
17

3 4 3 2

53
17
12

70 — 3

___

4 3 2 82

Manitoba

Total

Ist
2nd
3rd
4th

266
158

35
'

28

. .

9
.

3

"
5

'

3
3

266
172
151
121

42
42

68
48

424 84 63 12 116 11 710

14
28
15

Saskatchewan

Total

Ist
2nd
3rd
4th

451
165

1

2
52
34

25
17

23
14
11

451
202
188
134

18
6

50
454

616 3 4

11
!)

57 86 42 24 95 48 975

Alberta

Total

Ist
2nd
3rd
4th

386
9

12
10

386
241
177
128

67
51
30

98
57
57

44
35
22

3 3
2 9

386 37 148 212 101 3 5 31 9 932

British
Columbia

Total

Ist
2nd
3rd
4th

404
241

22
17

28
31

54
50

8
2
5
2

412
243
209
172

12
10

51
39

10
7

1

4

26
111

645 1 39 59 104 17 22 90 17 5 37 1036

Canadian Ser-
vices Colleges

Royai Military
College
(Kingston)

Total

Ist
2nd
3rd
4th

57
70

57
70

119
85

9
3

14
5

32
33

37
21

27
23

127 19 65 58 50 12 331

Royai Roads

Total

Ist
2nd

91
55

91
55

146 146

Collège Militaire
Royai de St.-
Jean

Total

Ist
2nd

86
54

86
54

140

194

140

Grand Total 5,693 23 4 41 960 1,828 1,359 209 110 17 1,329 152 238 566 12,723

Prospective 1957
Gra<iuates 12 3 13 232 505 357 41 53 2 44 370 50 56 88 1,826

*Students in Agricultural Engineering who will proceed to their final year in Mechanical or Civil Engineering at the University of
Toronto on completion oí their studies at Guelph.
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The Continuing Education of the

Graduate Engineer

This was the topic of the joint

ASME-E.I.C. conference which was
held at the University of Western
Ontário on October 18 and 19, 1956.

Nearly one hundred delegates took

part, representing educational and
industrial institutions from the Unit-

ed States and Canada.

It was a lively conference. The
topic was subdivided into five sub-

topics, each handled by a panei

composed of a moderator and four

panei members. The conference pro-

gram was published on page 1390
of the October Journal. Conference

material will be published in The
Engineering Journal in this and suc-

ceeding issues. The address by Dr.

G. E. Hall, president of the Univer-

sity of Western Ontário will be found
elsewhere in this issue, under the

title, "The Fundamental Concept of

Education". This will be followed

in January by the address delivered

by Dr.
J.

W. Barker, president of

the ASME, under the title, "Meeting

the Shortage of Engineers and

Scientists". The panei presentations

will be published in succeeding

months, one presentation in each

issue.

It is unfortunate that the discus-

sion which took place at the panei

sessions cannot be published. Ex-

perience has shown that the vitality

of spontaneous exchange of ideas

is lost when discussion periods are

reported, either verbatim or in di-

gest. Yet the discussion periods were
almost as interesting as the paneis.

Discussion was vigorous, reflecting

at times wide differences of opinion.

Several of the delegates began their

remarks by saying: "I know I may
be sticking out my neck but . .

."

The session on "The Product of

flowed into ali the other discussion

periods. When the smoke of battle

cleared, it appeared that the courses

now taught by the universities were
not too bad after ali, and that the

baccalaureate curriculum, based on
two years of common fundamental
principies followed by two years of

limited specialization, was turning

out graduates which were accept-

able to the majority of prospective

employers. However, large industrial

organizations which developed and
manufactured the complex machines

Dr. Joseph Barker, president of ASME, was the speaker at a dinner during the

conference. Shown at the head table, left to right, Mrs. McKillop, Dr. Barker,

President McKillop of the E.I.C., chairman of the dinner meeting, Dr. G. E. Hall,

Mrs. Gordon Henderson. Others at the head table were Newman A. Hall of Yale

University, Gordon Henderson past vice-president of E.I.C., Mrs. Austin Wright,

and C. E. Davies, secretary of ASME.

the Engineering Baccalaureate Curri-

culum" was possibly the one con-

cerning which opinion differed most

widelv, particularly during the first

part of the discussion period. The
question of the specialized course

versus the general course received

another going over and actuallv over-

The audience for one of the panei sessions.

7t

of today would still have to provide

their own programs of supplementary

on-the-job instruction. The graduate

engineer has become a long-term in-

vestment with an increasing rate of

return. This rate and its increments

are determined, not only by the cap-

ital investment of engineering edu-

cation but also by the development

of guided experience.

The proposed course of Engineer-

ing Science now being developed at

the University of Western Ontário

received considerable attention, par-

ticularly by the university represen-

tatives from the United States. This

course will be even more general

than those taught at other Cana-

dian universities and is expected to

produce the general practitioner of

engineering.

Considerable concern was ex-

pressed regarding the growing ten-

dency of engineers to leave engi-

neering, a few vears after gradua-

tion, to become supervisors, man-

agers or sales engineers. More signi-

ficant, however, was the realizatíon

that manv engineers were doing

work which could be done by

trained technicians or engineering

aides. The first panei session on

"The Engineering Technician" ex-
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plored this aspect of the problem.

The need for more and better tech-

nical institutes, proper recognition of

the trained technician and his role

in amplifving the work of the grad-

uate engineer, were discussed.

Notwnnstanciing that this was def-

initely a working conference, with
day and evening sessions, there was
unanimous approval of a resolution,

read at the closing dinner, that there

should be another conference, pos-

sibly in two years' time. This would
ensure continued study and interest

in the education of the engineer. It

would also keep this important sub-
ject of engineering education in true
and dynamic perspective, at a time
when the shortage of graduates
might lead to the cutting of corners.

E. V. Buchanan,
Julian C. Smith Medal
Edward V. Buchanan, M.E.I.C., of

London, Ont, consulting engineer,
and former general manager, Pub-
lic Utilities Commission and London
Railway Commission, will receive the

Julian C. Smith Medal of the Insti-

tute for "Achievement in the devel-
opment of Canada". The Council
reached this decision at the meeting
of November 10, the award to be
presented at the annual meeting in

Banff, June, 1957.

Mr. Buchanan was born and edu-
cated in Scotland, graduating from
Royai Technical College, Glasgow.
He has contributed greatly to pro-

fessional affairs, serving the Institute

as branch chairman and councillor
and as a representative on the En-
gineers Council for Professional De-
velopment. In 1948 he was awarded
the Fuller Memorial Award of the
Canadian Section of the American
Waterworks Association.

ECPD Meets in Detroit

E. V. Buchanan, m.e.i.c.

The twenty-fourth annual meet-
ing of the Engineers Council for

Professional Development was held
in the beautiful building of the En-
gineering Society of Detroit on Oc-
tober 25 and 26. From every point

of view it appears to have been the

most successful meeting ever held.

The Engineering Institute is the

Canadian member of this Council.

Most of the Institute 's working mem-
bers of the Council and of its many
committees were present and the

president was there as well.

Speakers

There were three speakers in ad-

dition to the chairmen of commit-
tees, and the president. At luncheon
on the 25th the speaker was Dr.

Kenneth McFarland, educational

consultant for General Motors Cor-
poration. It is doubtful if any other

man could wrap up so serious a mes-
sage in so much side-splitting wit
and humour. To hear him was an
experience long to be remembered.
The annual dinner Thursday night

was presided over by the president,

Thorndike Saville, dean of engineer-

ing, New York University. He gave
an interesting and inspirational "boil

clown" of his annual report. It was
clear that ECPD had a big year,

but it was even clearer that a big-

ger one was ahead. The speaker

was
J.

H. Foote, president of Com-
monwealth Associates of Jackson,

Michigan.

Fridav's luncheon had as its speak-

er N. W. Dougherty, dean emeritus,

College of Engineering, University

of Tennessee. His message was that

in spite of ali the counselling, guid-

ance and other forms of assistance

that were offered the voung man,
he would become a professional per-

son and recognized as such only
when his own behaviour showed he
merited it.

Committees

The Council works through a

group of well established commit-
tees. These committees demand
much of their members because
there is much to be done and none
of it comes easily. It can be said

that this Council has no existence

outside of its committees. Every ac-

tion taken throughout the year is

taken by or on behalf of a com-
mittee. The reports of the several

committees were presented at De-
troit and this Journal account makes

available to Canadian engineers an

abridgement of each one.

ECPD is the first successful co-

operative organization in North

America to survive over a reasonable

period of time. It has done a great

work for the profession and every

year sees it growing in size, accom-

plishment and recognition. As each

field is opened and developed, new
fields are attacked, so that the ECPD
program takes on the character of a

healthy tree whose branches grow
longer and stronger, whose stature in-

creases steadily and whose roots go
deeper and deeper.

The Institute is proud to be as-

sociated with the great United States

societies, in the outstanding work
that is the purpose of ECPD.

Cuidance Committee

Chairman,
K. F. Treschow, Secretary,

Engineers Society of Western
Pennsylvania, Pittsburgh.

E.I.C. Representative,
R. F. Shavv, Vice-President,

Foundation Company of Canada,
Montreal, Que.

The Guidance Committee, with a

well developed organization in the

United States, Canada, and Hawaii,

built up by former chairmen of this

committee, has with the fine co-

operation of regional, state, and lo-

cal chairmen and their committees

continued to bring student guidance

to an increasing number of second-

ary schools, especially in the outly-

ing districts.

Following recommendations made
in last year's report, the revised

fourth edition of the folder, "After

High School—What?" will be mailed

the latter part of this year to super-

intendents and principais of ali sec-

ondary public, private, and parochi-

al schools. With the mailing of this

folder, the usual offer is being made
for counselling bv committee mem-
bers at the schools if application is

made to the state chairman. The
state chairman refers such requests

to his local committee in or riear

the localitv from which the request

is received.

Local Activities

Forty-three state chairmen have
submitted annual reports giving num-
ber of schools visited, number of

students contacted, and brief out-

lines of the various types of pro-

grams. Sixteen - hundred - and - fifty
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schools were visited and 118,260

students were contacted. However,

the number of schools given is no

indieation of the students reached

as practicallv ali of the large cities

sponsored Career Days to which stu-

dents in ali of the local schools are

invited. The number of these

schools is not included.

In general, local programs consist

of Career Days, speakers at the

schools, inspection trips to industry,

speakers at PTA meetings, and meet-

ings with school counsellors. A num-
ber of committees have arranged

radio and TV programs. We regret

that space does not permit our giv-

ing a more detailed report on the

many programs sponsored by local

committees.

Education and Accreditation Committee

Chairman,
Harold L. Hazen,
Dean of Graduate School,
Massachusetts Institute of Tech-

nology,

Cambridge, Mass.

E.I.C. Representative,
Professor C. H. R. Campling,
Queen's University,

Kingston, Ontário.

This years work of the Educa-
tion and Accreditation Committee
has taken on substancial elements of

new thinking arising from new prob-
lems in what appears superficially

to be a semi-routine and standard
program of visitation, appraisal, and
recommendations to Council on en-

gineering curricula.

The impact of accelerating tech-

nical sophistication in industry and
defense is being felt in our engi-

neering schools, through several

channels. One of the most impor-
tant channels is the Evaluation Com-
mittee report of the American Soci-

ety for Engineering Education, ac-

cepted in June, 1955. Related to

and in some sense growing out of
this report are the "Additional Cri-

teria for Engineering Curricula," ap-
pearing as part of last year's report
of this committee. These have had
the general effect of raising the
sights both of engineering education
and of ECPD standards for engineer-
ing curricula. There is a widespread
recognition that the art of technol-

ogy and engineering practice must
take a role secondary to sound
grounding in science, and the de-

velopment of these methods of

thought by which science can be
applied with understanding and
judgment to the solution of new
problems. The degree of acceptance

of these ideas and of the essential

place of general education in an un-

dergraduate engineering curriculum

has been indeed notable across the

country.

Simultaneously with these raised

leveis of performance that engineer-

ing educators have set for them-
selves, inflationary effects have ap-

peared that work against achieve-

ment of these leveis. Employers of

engineering graduates strive might-

ily to increase the attractiveness of

industrial emplovment at the same
time that general economic inflation

is decreasing the attractiveness of

an academic career in comparison
with an industrial career. The effects

of these trends on faculties pose
problems in appraisal and judgment-
to ECPD visiting committees that are

at once challenging and difficult. En-
gineering faculties, especially in

smaller departments, tend now to

be much less stable than in less

dvnamic times, and the committee
finds necessarv a correspondingly

large number of short-term recom-
mendations.

Technical Institutes

Considerable attention was fo-

cused on technical institute educa-
tion during the past year through
three unprecedented actions. Early
in the year, Engineers Joint Coun-
cil held a general assembly in New
York City at which the topic of the

engineering technician received con-
siderable attention for the first time.

In addition, during the summer the
Presidents National Committee for

the Development of Scientists and
Engineers created a working group
to design an action program for the

development of more and better

qualified engineering technicians.

Also, during the vear, it was an-

nounced that in an effort to establish

and compile a bodv of factual in-

formation on the subject of the en-

gineering technician, the Technical

Institute Division of The American
Society for Engineering Education
requested and received from the

Carnegie Corporation a grant for the

purpose of studying technical insti-

tute education in the United States.

With this growing interest shown bv
government, industry, and education

in the extended use of technicians

in the "engineering team", the func-

tion and responsibilitv of the tech-

nical institute becomes a matter of

concern to a growing group of per-

sons.

Financing Accrediting Activities

The accrediting activity is no more
immune to rising costs than any other

activity. An increase in the charges

appears inevitable for the coming
year. This charge will be designed

in accord with the following prin-

cipie approved by the Executive

Committee. The profession, through

ECPD, will supply the overhead of

the central office administrative ex-

pense, while the institutions invit-

ing visitation with a view to accredit-

ing will bear the expenses associ-

ated with arranging, carrying

through, and evaluating the results

of the examination of their curricula.

Chairmans Conelusion

At the conelusion of his last report

as chairman of this committee, the

chairman bears testimony to the satis-

factions of working in this activity.

Even when curricula and operations

of an institution have been criti-

cized vigorously, the character of its

considered response has reflected

deep dedication to cause rather than

the personal reactions which would
be only human under the circum-

stances.

Even more intimate have been the

satisfactions of working with the

members of this committee and its

headquarters staff. In their sense of

personal dedication and generous

contributions of professional and per-

sonal service to a common cause

for the profession, the spirit of this

group is outstanding. Individually

and in groups they not infrequently

face problems quite as delicate, dif-

ficult, and demanding of the high-

est skills and judgment as those for

which the professional executive or

counsel is paid an impressive salarv

or fee. Yet the members of this

committee contribute their services

(and members of inspection teams

as well) out of extremely busy

schedules and frequently from time

otherwise available for consulting or

other personally or professionallv

profitable activity. It is a privilege

and pleasure of the highest order

to share the activities of such a

group.

Student Development Committee

Chairman.
N. W. Dougherty,
Dean of Engineering,

University of Tennessee

E.I.C. Representative,

H. Brian White,
Montreal, Que.

A brief review of some materiais

on professionalism may be helpful

to those who are doing instruction

(Contimied on Page 1715)
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Elections and Transfers

At the meeting of council held at Vic-
toria B.C., November 10, 1956, a number
of applications were presented for consid-
eration and on the recommendation of the
Admissions Committee, the following elec-
tions and transfers were effected.

MEMBERS
H. R. Baines, Hamilton
J. S. Bright, Toronto
E. S. Buhayar, Montreal
L. B. Crossing, London, Eng.
R. J. A. Fricker, Montreal
R. A. H. Galbraith, Ottawa
R. D. Gilbert, Windsor
G. C. Gregory, Toronto
W. R. Haynes, St. John's
T. L. Hennessy, Sudbury
C. N. Hopkins, Shawinigan Falis
J. V. Laurient Calgary
D. H. Lee, London. Eng.
J. R. Lindsay, Montreal
C. L. Moon, Brampton
W. E. Morden, Brockville
R. W. McCurdy, Shawinigan S.
R. D. Perry, Trail
E. N. Reed. Ottawa
L. S. Roullier, London, Eng.
V. F. H. Samson, Montreal
D. Segal. St. John's
J. R Simpson, Toronto
J. R. Traves, Montreal
P. Tuck. Peterborough
W. H. Wisely. New York, N.Y.
J. E. A. Yeats, Montreal

JUNIORS
Y. J. Fokkinga, Montreal
G. J. Jakobson, Montreal
P. L. Mullen. Montreal
A. P. Ruffo, Montreal
W. L. Sutherland, Brockville
M. A. Wilson, Hamilton

TRANSFERRED FROM THE CLASS OF
JÚNIOR TO THAT OF MEMBER
S. M. Breuning, Cambridge. Mass.
V. B. Cook. Fort William
J. G. Feltcher, Montreal
F. G. Lynch. Toronto
T. R. Marien, Montreal
M. J. Roche, Toronto
R. G. Semeeis, Windsor

G. Delisle
J. M. Desgagne
J. P. R. Deslauriers
P. Dionne
J. P. Dorion
J. T. Doyon
G. Dufour
J. J. Dumas
P. H. Durand
A. East
J. Fournier
J. G. Frechette
A. R. Gagnon
G. C. T. Gauthier
L. Gauthier
R. Gilbert
R. Godin
L. Goulet
M. Guay

G. Rheault
R. Richard
A. Royer
B. St. Laurent
G. Saint Pierre
J. L. Simard
Y. J. Simard
A. C. Simoneau
J. A. P. Tellier
J. G. R. Tessier
M. Tessier
G. Thibault
J. Thiverge
P. Tremblay
J. M. Trepanier
G. Turcotte
R. Turcotte
J. A. J. A. Vezina
L. J. L. Vignula

UNIVERSITY OF MANITOBA

W. J. Aspinall
G. B. Babiy
S. P. Baker
L. D. Barber
R. P. Barschel
I. H. Bassin
R. A. Baynton
R. W. Besant
E. G. A. Bowkett
J. D. A. Borthwick-

Lpslie
W. P. Brown
B. R. B. Buckland
G E. Burns
N. D Cameron
J. D. Campbell
T. F. Cartar
W. D. D. Christie
G. W. Crabtree
I. S. Diakunchak
E. Enns
G. C. Fabro
J. B. Finstad
K. C. Foster
D. M. Fry
H. S. Garrioch
A. G. Gesell
A. Harms
M. J. Harper
E. Hawrvlyshen
J. D. Hill
D. C. D. Johnstone
F. R. Kaito
W. S. Kolodinsky
V. W. H. Leung

W. R. E. Lozanski
L. Mak
G. E. Maunder
D. W. Miller
G. L. Monro
D. R. Motyka
J. Mclntyre
R. J. McRae
J. E. Nvkoluk
W. K. 0'Neill
D. M. Onysko
D. J. Paterson
J. H. Paterson
F. L. Peterson
A. L. Ross
D. H. Ross
V. G. Rowe
R. H. Schilling
B. I. Shulakewych
B. Semchuk
D. B. Sinclair
R. R. Smedley
L. Solar
A. C. Soudack
H. M. Sutherland
P. Szeto
M. Z. Tarnawecky
H. E. Thexton
C. G. Troyer
E. Van Doorn
H. G. Volume
M. A. Ward
K. I. Weisz
W. R. Yee
R. E. Zelmer

R. L. Begg
R. W. Blackburn
W. C. Boomer
L. H. Bradshaw
C. G. Brewster
G. W. Brown
P. M. Brown
R. H. Cawley
J. F. Davey
L. Demosky
C. J. Friedrich
E. A. J. Hahn
P. Haley
C. K. Harman
P. D. Hibbert
C. E. L. Hunt
J. H. Isberg
J. Kalmins
H. M. Langtry
R. F. Lim

A. D. Morrison
D. Y. Morrison
W. W. Nasstchuk
R. Y. Nishl
B. J. G. Patsch
F. W. J. Peitzche
L. H. Rohloff
J. C. Selby
P. A. Shields
G. J. Sofko
G. K. Stewart
H. J. Stolz
T. Suzuki
W. H. C. Thompson
C. R. WeDb
H. G. Wiber
J. J. Wltt
A. L. Zarbock
J. Ziegler

UNIVERSITY OF TORONTO

L. Atteraas
E. A. Bambers
A. Bergs
V. R. P. Bersenas
H. E. Braun
W. C. Cameron
B. E. Cherrington
R. E. Day
W. Dolega-
Kowalewski

R. W. J. Ellwood
S. Fromovitz
G. P. Gerrnann
R. M. Gies
H. Gross
H. D. Hallamore
P. J. Harris

W. H. Johnston
B. A. N. Khojajian
J. Kiollesdal
H. K. Knapp
N. G. Kozody
J. E. Kryzanowski
A. B. MacArthur
K. L. Mclntyre
B. Maksymec
R. G. Matthews
J. C. L. Phillips
E. A. Rae
D. G. Robertson
W. H. Scholich
H. P. Shelegy
C. A. Stevenson

UNIVERSITY OF NEW BRUNSWICK

J. A. Baxter
G. Bourassa
L. O. Boyd
H. W. Burman
D. O Campbell
B. G. Christie
J. D. Cook
G. S. DeLong
F. W. Diamond
D. G. Dow
B. A. Eshekwu
J. H. Evans
E. M. Fanjoy
K. G. Farmer
R. F. Fitzmaurice
R. J. Hebert

J. P. Jolly
A. W. MacPhail
J. W. R. McCarthy
J. H. McMackin
J. P. Power
W. G. D. Redstone
W. J. Ross
R. J. Rowe
F. A. Ryder
W. L. Sears
R. J. Sperrano
D. M. Todd
B. A. Tomilson
H. W. Walford
W. H. Wishart

TRANSFERRED FROM THE CLASS OF
STUDENT TO THAT OF JÚNIOR
G. A. D. Reed, Montreal

THE FOLLOWING STUDENTS
WERE ADMITTED

LAVAL UNIVERSITY

UNrVERSITY OF OTTAWA

J. C. G. Allard G. Jacob
J. H. R. Angers T. Jiona
L. Arsenault L. R. Jobidon
R. Asselin M. Jobin
M. Aubry J. G. Joseph
A. Beaudin F. Labrecque
J. P. Beaudry J. W. R. Lafrance
R Beaulieu R. Lamontagne
J. V. Begin E. Langlois
J. M. Belanger J. H. D. Larrivee
M L. Belcourt J. G. J. La Roche
R. Bigaouette J. R. Larouche
V. Bissonnette A. Lavoie
G. Blouin G. D. Lemieux
N. Blouin R. E. Lemieux
G. Boivin A. Marcoux
G. Bourassa R. Marcoux
G. Bourgault J. G. Marsan
C. Boutet J. Mercier
L. Brochu I. Methot
P. Caron L. Montambault
R. Chabot J. A. J. G. Morin
D. C. Charest M. Normand
J. L. J. Charland C. E. Pageau
G. H. Cloutier G. A. Paquet
L. Cloutier A. Pare
J. G. G. A. Cote J. C. C. Pelletier
R. Cote M. A. Potvin
J R. C. Crepin S. G. Pouliot

W. Beaudoin
M. F. Beaupre
P. J. Bennett
J. Bissonnette
P. Bourgie
R. V. Brady
J. F. Castonguay
R. Charbonneau
T S. Cheng
J. T. Chychrun
J. K. Clarke
J. M. Denis
H. L. De Vries
G. A. Duffield
J. G. Entwistle
H. K. Fang
E. Fontaine
F. Fortier
N. Fraser
C. Gagne
J. J. G. Gelineau
P. D. Holt
N. Houle
Y. Hurtubise
B. K. Jeun
S. K. Jeun
N. S. Jew
R. Lalonde
W. J. Lamb
B. Landry
M. Landry
G. Lascelles

J. L. R. Legault
P. G. Leroux
J. Lescuk
S. K. Leung
E. Lord
B. P. McCloskey
A. Marcil
R. Marcil
B. Marois
I. Masse
E. J. Mattiuz
K. Menard
H. Michaud
L. G. Millette
D. J. Murphy
P. Oleskevich
G. E. Otis
R. J. Payne
H. M. Pedroso
L. Pharand
R. Pophie
J. M. Ranger
D. J. C. Rouleau
M. Roy
A. St. Amant
C. Simard
R. E. G. Sommerville
O. Svmko
M. Tessier
W. F. Tremblay
M. Vinette

NOVA SCOTIA TECHNICAL COLLEGE

UNIVERSITY OF BRITISH COLUMBIA

C. W. Alexander
J. W. Bailey
A. E. Beauregard

J. Lunder
T. F. McKimm
W. R. McNeilly

D. L. Allen
J. P. R. Bertrand
J. D. Brown
W. G. Brown
J. I. Clark
L. E. H. Day
E. W. Diab
M. A. Godin
G. B. Hill
S. H. James
F. R. Jefferson
J. J. Lamie
D. W. Latimer

M. E. Lloyd
E. H. A. MacKinnon
J. A. MacLean
J. J. MacLellan
M. J. McGrath
G. W. McPhee
M. W. Moloughney
I. E. J. Morrison
J. B. Pelletier
G. V. Penny
L. D. Sears
Q. H. Shemdin
L. B. Stevens

MEMORIAL UNIVERSITY

A. D. Burden
P. J. Duggan
J. E. Dunne
D. D. Fry
D. W. Greenland
A. C. J. Langdon
A. W. Moore

T. G. Moore
D. O. Noble
R. G. Pafford
G. W. Peddle
D. J. Pretty
H. G. Wal-h
R. T. Williams

UNIVERSITY OF ALBERTA

N. T. Anderson
T. A. Bethune
T. E. Bourne
N. M. Boyd
C. F. Cárter
K. E. Howery
C. A. Ing

E. F. Kaszas
H. Kupczynski
J. P. Parkinson
D. Ropchan
R. Solodzuk
J. M. Warne
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McGILL UNTVERSITY
J. W. Barnes
R. H. Barrigar
J. L. Chun
J. R. Dubord

A. Duranleau
N. Long
J. G. Schmidt
T. C. Sequera

Confederation

ROYAL MILITARY COLLEGE
L. J. A. P. Chaumette O. M. Hodgkins
R. G. A. Clare P. A. Kirk
W. G. Doupe P. G. Kirkham
T. G. Drummond S. G. Morin

DALHOUSIE UNTVERSITY
R. D. Crooks G. D. Hiseler

CARLTON COLLEGE
A. G. Bellinger

SYDNEY SUSSEX COLLEGE
J. M. Preston

MOUNT ALLISON UNIVERSITY
R. D. Macintosh

UNIVERSITY OF SHERBROOKE
Y. Beauregard

Word has just been received from

Charlottetown, P.E.I., that the first

joint meeting between the branch of

the Institute and the Association of

Professional Engineers was held

there on Thursday, October 25.

The business of the Association

was to appoint officers for the en-

suing year. This was done very

simply, by electing to the various

posts the persons who occupied sim-

ilar posts on the executive of the Insti-

tute branch. Herewith are the offi-

cers so elected.

Chairman, Norman F. Stewart

Vice-Chairman, C. W. Cume
Secretary-Treasurer, C. F. Bucking-

ham
Members of the Executive Committee,

R. D. Donnelly, John MacDonald,
Laurie Coles, Gordon Milligan

Councillor, Stuart Veale

This same procedure is followed

precisely in the province of Saskat-

chewan and almost precisely the

same in the province of Manitoba.

Those provinces seem to like this

procedure and it is interesting to

see that P.E.I. has followed their

good example.

This is indeed Confederation. It

is a policy quite similar to that

adopted by these provinces that

many members of the Institute have
in mind when they speak of Con-
federation. It is simple, it is econ-

omical and it is effective.

GRADUATES
N. P. 0'Briain, Univ. Coll. Dublin, B.E.
(Mech. & Elea), 1956
V. J. O Doherty, Univ. Coll. B.E., 1956

1956^
Healey

' Queen '

s Univ., B.Sc, (Civil),

G. R. Mason. Univ. of B.C., B.A.Sc. (Engrg.
Physics), 1956

e B

C. M. Williams. N.S.T.C., B.E. (Elec). 1956
B. W. Little, McGill Univ., B. Eng. (Mech.)
1956

Applications through Associations
By virtue of the ço-operative agreements
between the Institute and the Associations
of Professional Engineers, the following
elections and transfers have become ef-
fective:

ALBERTA
Members

J. A. McDonald
R. E. Mitchell
E. Puchalski

Ball and Rod Mills. An award-winner in the E.I.C. Photograohic Exhibit, 1956,
this picture was exhibited by Dominion Engineering Works, Limited.

H. J. Lawson, Photographer.

K. R. Brown
L. E. Colburn
F. W. Hewes
L. O. Hostland

SASKATCHEWAN
Members

M L. Bailev B. R. Richards
D. N. Cass-Beggs G. L. Spackman
T. B. G. Hi-ks D. M. Wylie
R. D. Knowles

Juniors
G. E. Baldwin

Students
A. M. Campbell r. s. Lang
N. H. Erichsen o. H. Smail
J. A. Hanlon

Júnior to Member
R. M. Burton M Gov
£• P- Garrison J. R. Sutherland
D. R. Gilley

MANITOBA
Júnior

G. E. Bates

NOVA SCOTIA
Members

D. R. Barteaux F. Holden
F. F. Burchell

Júnior to Member
C. L. Dodge A. R. MacKenzie

NEW BRUNSWICK
Member

C. E. Spear
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ECPD Meets in Detroit
(Continued from Page 1712)

in this area. The chairman was a

member of the EJC Committee on
Employment Relations which stud-

ied employment practices for some
two years and carne up with recom-

mendations which were published

as an EJC report on "raising profes-

sional standards and improving em-
ployment conditions for engineers."

The report gives a brief discussion

of employment conditions, including

the impact of collective bargaining

on the employment of engineers. It

further defines professionalism and
makes suggestions regarding solu-

tíons of the employment problem.

One short paragraph will give a

glimpse of its contents: "Prestige,

however, is something which must
be won. It cannot be bought or

automatically accorded through af-

filiation with an organization. It is

something that one can command
but never demand. In the final an-

alysis an engineer achieves profes-

sional standing only to the extent

that he accepts his responsibility to

himself, to his client or employer
and to society."

Guidance for Student Engineers

A major activity begun by the

committee during the present year

is guidance of students while they

are in college. Average losses are

more than 50 percent of the enter-

ing students. Studies which have
been made indicate a number of

causes as, for example, discourage-

ment due to low grades, developing

a new interest, financial problems,

entering the armed services, etc. A
University of Missouri follow-up of

engineering drop-outs summarizes

the problems as follows:

1. Lack of guidance in high school.

2. Lack of good preparation for

engineering.

3. Need for better orientation, ad-

visement, and student-staff under-

standing.

4. Knowledge of the requirements

in engineering causes the student to

change to some other activity.

5. Many of the dropouts thought

the engineering program was not

practical enough, though very few
of them thought there should be a

reduction in mathematics.

There is a lack of understanding

on the part of some students, and
parents as well, that certain Scholas-

tic standards must be maintained to

remain in college. Many feel that

once they are in college the college

is obligated to give them an educa-

tion regardless of the time it may
take to do it.

Failures are due to:

1. Lack of motivation.

2. Lack of aptitude.

3. Counsellors advising an engi-

neering college when a technical in-

stitute is in order.

1. There seems to be no way of

psychologically measuring or other-

wise determining motivation. Boys
showing high aptitude for engineer-

ing sometimes just do not have the

motivation to exert the effort, and it

is doubtful that it can be cultivated

to last for more than just a short-

time spurt. It is something innate to

the boy's makeup. This deficiency

may occur in boys from wealthy

families who never had to struggle

for their existence. There is not

much that can be done after they

arrive in college, although parents

think that colleges should imbue
them with the enthusiasm that they

themselves failed to develop in the

growing-up period.

2. There are boys who lack apti-

tude but have intense interest. Many
of these boys succeed eventually

simply by persistent effort usually

over an extended period of time.

Often interest is mistaken for apti-

tude, particularly on the part of par-

ents and the boy is forced into a

program too heavy for his abilities.

It is particularly difficult for coun-

sellors to get the parents to under-

stand this.

3. This is related to 2 above. Par-

ents often force a boy into engineer-

ing college because of a demon-
strated aptitude to build a radio re-

ceiver or to service the family car,

even though he shows up poorly in

mathematics in high school. Such a

boy should be guided to a technical

institute or to some other field of

activitv, but once he is in college

and his deficiencies begin to show
up he feels that he is being de-

graded to be advised to transfer

elsewhere. He therefore persists in

college, until the tragedy of failure

catches up with him.

Actually, counsellors in the engi-

neering colleges need some good in-

formation on technical institutes and
their programs so as appropriately

to advise boys and parents of the

dignity and useful aspects of such

types of training. This could save

some misfits in college and at the

same time help relieve the engineer

shortage by providing more tech-

nically trained assistants.

Professionalism

Many engineers have the strong

feeling that the professional attitude

is something that "can't be taught

but must be caught". It is a mien,

a mannerism, a personal character-

istic that the student gets by associ-

ation with professional people; he
gets it from his teachers, his preach-

er, his banker. That puts a real re-

sponsibility on his teachers in par-

ticular, and it is here that engineer-

ing teachers are somewhat lax. Care-

less dressing, sloppy handling of

pipe or cigarettes, public drinking,

swearing, and poor English are ali

contributors to the public's lack of

respect for the engineer. One often

sees much more dignity in the med-
icai, law, and divinity schools than

he does in the engineering schools.

The Cult of Mediocrity

We oldsters "view with alarm"

some of the trends of present-day

engineering education. Our school-

ing was in a period of small num-
bers and individual contacts with

faculty members. Just ahead, the

schools will increase their enroll-

ments and at the same time they

will have more difficultv in finding

qualified faculty members. There

will be a temptation to mold stu-

dents into a pattem, to make them

as uniform as group education can

devise and, as a result, we may bor-

der on the cult of mediocrity.

Training Committee

Chairman,
Edwin L. Yates,

Director, University & College

Relations,

General Motors Corporation—
Detroit

E.I.C. Representative,
George L. Schneider,

Hamilton, Ontário

Major attention of the committee

during the past year has been fo-

cused on activities designed to im-

plement "The First Five Years of

Professional Development" program

in specific communities.

The project was introduced to the

Detroit industrial community last fali

in a meeting sponsored local

committee at the Engineering Soci-

ety of Detroit. Representatives of

some 200 companies attending the

meeting heard Mr. George Porter,

chairman of the local sponsoring
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group; Mr.
J.

C. McKeon, director

of training, Westinghouse Electric

Corporation; Professor Cornélius

Wandmacher, University of Cincin-

uati; and members of the local com-

mittee tell of objectives of the Five

Year Program and plans for its appli-

cation in Detroit.

In Cincinnati the local committee

has continued active in promoting

the objectives of the program first

started in this community in 1952.

Part-time graduate study for prac-

tising engineers, directly supported

during the past three years by the

local industry committee, is now well

established as a regular part of Uni-

versity services to the community.
The first advanced degrees award-
ed primarilv on the basis of part-

time work may be expected to be
granted in June, 1957. A new pro-

gram in nuclear engineering has at-

tracted wide attention from prac-

tising engineers both within and be-

yond the First Five Years Program.
Professional Development Pro-

grams, as operated in Canada, are

built on the six points promoted bv
the Training Committee. Many of

these programs are now in their sev-

enth year in Canada. Currentlv,

projects are in full swing in such
centers as Quebec, Hamilton, Hali-

fax, Winnipeg, Ottawa, Belleville,

Cornwall, Kingston, Saguenav, Sas-

katoon, and Toronto.

With respect to "Continued Edu-
cation of Graduate Engineers," The
Engineering Institute of Canada
branches presently are sponsoring
some fifteen courses. These not onlv
deal with technical subjects, but are

primarily lectures and courses in the

nontechnical field designed to pro-

mote a broadened outlook to en-
able young engineers better to ex-

press themselves, and in general to

foster their over-all development.
During the past year approximatelv
450 young engineers enrolled in such
courses, and it is estimated that since

their inception, over 2000 engineers
have benefited from these programs.

Recognition Committee

Chairman,
George H. 0'Sullivan,
Electrical Engineer,
T. G. White Ensíineerins; Company,
New York, N.Y.

E.I.C. Representative,
Guy Savard,
Montreal, Quebec

A number of studies have been
started or continued during the past
year, each of which is treated in

some detail herein:

Definition of Engineering

The subcommittee has continued

its study. Since the publication of a

suggested definition in the 1955 re-

por t, well over fifty letters have been

received from individuais and

groups, ali of whom obviously have

given a great deal of consideration

to the subject, and many of whom
have contributed helpful suggestions

and criticisms. Most of the reactions

have been favorable, with sugges-

tions for improvements, although

some have found considerable fault

with the definition.

As a result of a study of ali criti-

cisms and suggestions received, the

following definition is suggested.

Several points on which a number of

comments have been received are

discussed.

Engineering is the Profession in

which a knowledge of the mathema-

tical and physical sciences gained

by study, experience and practice

is applied with judgment to develop

ways to utilize, economically, the

materiais and forces of nature for

the progressive well-being of man-

kind."

It has been suggested that the

profession provide itself with a new
designation to replace "Professional

Engineer". A subcommittee under

Mr. Goodkind is now studying this

problem.

A committee of EUSEC is now
studving foreign experience and
practice on this matter, and the find-

ings of that committee will be in-

cluded in our study.

Meanwhile several suggestions

have been received from individuais,

and these, too, will be considered.

Prestige for Young Engineers

An important phase of the prob-

lem of developing and maintaining

the interest of young men in our

profession is that of increasing the

use of their creative abilities and
minimizing the amount of routine

work. To many, this takes prece-

dance over salary but we must pro-

vide recognition of their attainments.

Since professional service is basic-

ally a service of individuais who
have individual responsibilities, it be-

hooves those of us having engineers

under our direction to guide each

one in his professional development.

Our Training Committee has estab-

lished guideposts to assist in orien-

tation of the voung engineer, en-

couraging his self - development

through self-analvsis and continuing

study. We can encourage him to

participate actively in his engineer-

ing society. A professional man will

willingly accept the privilege of serv-

ing his profession. He should attend

meetings and present papers. He
should participate in leadership

through committee work and Section

activities. He should advance to As-

sociate Member and full Member
grade as he becomes eligible. When
he is qualified, he should establish

his legal standing by registration as

a Professional Engineer.

In his day-to-day work as he ac-

quires judgment and is responsible

for engineering work, it should be
recognized. Why should not draw-
ings and specifications be certified

by the young engineers who actual-

ly do the engineering work, as well

as by the head of the department
in charge? This would aid in the

prestige of the growing engineer. It

would serve to recognize him as an

individual professional man rather

than as a doer of routine work.

Model Law
It has been suggested that the

Model Law be revised to include a

clause covering practice by others

than individuais. Since the entire

subject of such practice is now under
study by a committee on which
ECPD is represented, the Recogni-

tion Committee has not considered

this suggestion.

Ethics Committee
Chairman,

C. J. Freund,
Dean of Engineering,
University of Detroit

E.I.C. Representative,

J. E. L. Roy,
Hydro Quebec,
Montreal, Que.

During the past year the Ethics

Committee has undertaken a new
phase of activitv and responsibilitv.

The original task of the commit-

tee was to formulate the Canons of

Ethics, to obtain approval of the

Canons bv ECPD, and to publish

them. The formulation of the Canons
was a difficult assignment because

of much difference of opinion in the

engineering profession. These differ-

ences of opinion had to do with the

structure and phraseologv of Can-

ons of Ethics, with their scope, and

the detail to which thev should be

worked out. There has been at no

time anv lack of agreement concern-

ing essentials of ethics in the profes-

sion. Furthermore, a number of con-

stituent societies of ECPD had al-

ready published codes of ethics or

professional practice of their own.
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and the Canons of ECPD necessarily

had to conform to these various

codes and standards.

In spite of difficulty the commit-
tee succeeded in time in construct-

ing Canons which were accepted not

only by Council, but by the govern-

ing bodies of the constituent soci-

eties.

Thereupon the committee under-

took to prevail upon American and
Canadian engineering societies to en-

dorse or accept the Canons. Over a

period of years, in excess of 80 en-

gineering societies have endorsed

the Canons, and several of them
have adopted the Canons as their

own codes of practice and ethics.

A New Outlook

During the year it has appeared
to the committee that this phase of

its work has been largely accom-
plished, and that the committee
should begin new projects. This does

not mean that the committee will

discontinue its efforts to interest so-

cieties in the Canons; it means rath-

er that to interest them should no
longer be the committees principal

assignment.

Accordinglv, the committee has
determined hereafter to concentrate

upon the creation of much greater

interest in ethics among engineers,

particularly as a means for increas-

ing professional understanding and
consciousness among them. The com-
mittee believes that too manv pro-

fessional engineers look upon ethics

as an academic or abstract problem
which does not directly concern
them. It is apparent that there are

engineers who do not appreciate the

relation of ethics to professional sta-

tus, and that there are even some
who do not know just what is meant
by ethics as applied to the profes-

sion.

Both Technical Competence
and Integrity

For instance, there seems to be a

tendency among engineers to as-

sume that technical competence is

the sum total of professional res-

ponsibility. Of equal importance to

the professional man is his integritv.

He commands the confidence of his

employer or client not merelv by
knowing his business but likewise

by his reputation for honestv. The
ordinary lay emplover or client is

not competent to appraise the engi-

neers work. Hence, the employer or

client is completely dependent upon
him. Since he is completely depen-
dent upon him he must be assured

both that the engineer is technically

competent and that he is morally

responsible.

To be morally responsible means
that he subscribes to and complies

with an established set of ethical

principies which is recognized by the

profession. Such an established set

of ethical principies are the Canons
of ECPD.

Information Committee

Ghairman,
Walter E. Jessup,

Editor,

Civil Engineering,

New York, N.Y.
E.I.C. Representative,

L. Austin Wright, Editor,

The Engineering Journal,

Montreal, Quebec

The Publication Fund of ECPD
is used, on approval of the Execu-

tive Committee of Council, for print-

ing ECPD publications. Ali but 20
percent of the sales of publications

is credited to the Publication Fund,

the 20 percent is credited to the

general operations account to offset

overhead costs of handling, postage,

and envelopes. As the stock of pub-

lications is depleted the Publication

Fund grows.

The Information Committee ap-

proved revision or the reprinting of

the following several publications,

the cost of which will be close to

$17,000.

The Second Mile. Since the edition

of 1950, 10,000 copies of The Second

Mile, an address by the late Dr. Wil-

liam E. Wickenden, have been sold.

Canons of Ethics for Engineers.

In July 3000 copies of the Canons of

Ethics for Engineers were reprinted,

enough for about one year*s sales.

Professional Guide for Júnior En-

gineers. In July, 5200 more copies

of the popular Professional Guide

for Júnior Engineers, originallv writ-

ten by the late Dr. William E. Wick-

enden, were reprinted. Each year

the ASME, AIME, and EIC send a

copv of this booket to their recent

graduates.

Engineering—A Creative Profes-

sion. Two years ago 75,000 copies of

Engineering—A Creative Profession

were printed. Bv November 15 the

third edition should be ready for

distribution and sale. An edition of

100,000 has been authorized.

Manual for Engineering Career

Advisors. The Guidance Committee
revised the text of the Manual for

Engineering Career Advisors and on
recommendation of the Information

Committee, the Executive Commit-
tee authorized a printing of 5000

copies.

Reading List for Engineers. The
Training Committee revised the text

for the pamphlet, Reading List for

Engineers, and the Information Com-
mittee had 5000 copies printed to

replenish depleted stock.

Personal Appraisal for Júnior En-

gineers. Close to 1000 copies of the

Personal Appraisal Form for Júnior

Engineers are requested each year.

The stock was replenished in August.

ECPD-EJC Joint Committee on

Practice of Engineering

Chairman,
Charles Molyneaux,
New York, N.Y.

E.I.C. Representative,

G. Ross Lord,
Professor of Mechanical Engineering,

University of Toronto,

Toronto, Ontário

This committee was appointéd in

August, 1954; since that time it has

met several times and carried on

extensive correspondence. The mem-
bership of the committee gives a

wide sampling of professional affilia-

tions, geographical location, and

points of view. Our studies ranged

widely over the "Practice of Engi-

neering" and our Ínterim reports to

the appointing boards reflected the

general nature of our assignment.

At our January, 1956, meeting the

committee decided that it was ready

to direct its attention to specific as-

pects of professional practice and so

reported to the board of EJC. The
report and appearances of the chair-

man at the February and March

meetings of EJC resulted in the fol-

lowing specific assignment:

1. To consider corporate practice.

2. To consider the responsibilities

of partnerships.

3. Reciprocation in licensing.

Recognizing the national scope of

EJC and ECPD, as well as their

representation of ali branches of the

profession, the committee has con-

cerned itself with principies rather

than specific instances.

Corporate Practice

With reference to corporate prac-

tice, the committee recommends that

it be the policy of EJC and ECPD
that:

Under certain conditions, Cor-

poration s should be allowed to

provide engineering services.
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Dr. Louis S. Pariseau Honoured

In an engineering corporation a

majority of the officers, as well

as those responsible for the engi-

neering work, must be registered

professional engineers in the State

of incorporation, and that the en-

gineers supervising work must be
licensed in the State in which the

engineering duties are performed.

Partnerships

The committee is of the opinion

that the usual obligations of partner-

ships are very clear in the law. It

also recognizes that questions of

ethics, by their nature, go beyond
law, and it is the unanimous recom-
mendation of the committee that our
boards go no further in questions of

partnerships than to recommend that

the Codes of Ethics of the constitu-

ent societies be made absolutely

clear on the point.

ECPD-EJC Joint Task Committee

On Survey of the Engineering

Profession

Chairman,
Morris D. Hooven

E.I.C. Representative,
K. F. Tupper,
Toronto, Ontário.

At the 1955 ECPD Annual Meet-
ing in Toronto on October 14, Coun-
cil passed a resolution that it sponsor
a survey of the engineering profes-

sion, seeking the concurrence of its

constituent societies in undertaking
such a survey. The Council referred
this resolution to its Executive Com-
mittee for implementation.

At the December 5, 1955, meet-
ing of ECPDs Executive Committee
in New York, it was voted that EJC
be requested to act with ECPD in

appointing a joint steering committee
for implementation of the resolution

passed in Toronto.

At the January 25, 1956, meeting
of the Board of Directors of EJC, it

was voted to authorize the president
of EJC to appoint the EJC mem-
bers of an ECPD-EJC Joint Task
Committee on Engineering Profession

Survey.

The formation of this committee
was completed in April. It met on
May 18 in New York and worked
throughout the summer in preparing
a proposal for presentation by ECPD
and EJC to their respective consti-

tuent societies for endorsement.

Their proposal will appear in the

next issue of the Engineering Jour-

nal.

Dr. Louis S. Pariseau, M.E.I.C. of

Montreal, retired superintendent of

Quebec canais for the Federal Gov-
ernment, celebrated his one hund-
redth birthday on October 22, 1956.

This great event received the atten-

tion of the engineering profession,

and was marked by L Ecole Poly-

technique, Montreal, at an informal

reception held on October 30 under

the auspices of the Graduates Soci-

ety. Dr. Pariseau graduated with

the first engineering class of Poly-

technique, in 1877.

Dr. Pariseau was earlier awarded
an honorary doctorate of engineer-

ing by L'Ecole Polytechnique on the

occasion of its seventy-fifth anniver-

sary celebration in 1948.

Doing honour to the revered cen-

tenarian who served the engineer-

ing profession for fifty-three years

were the officials of L'Ecole, its pro-

fessors, studerits and Graduates As-

sociation, as well as the Corporation

of Professional Engineers of Quebec,

and The Engineering Institute of

Canada.

An engraved certificate was pre-

sented to Dr. Pariseau by Dean
Gaudefroy, on behalf of L'Ecole. R.

L. Dunsmore, vice-president of the

Engineering Institute, offered the

gold Engineering Institute member-
ship pin and commented on Dr. Pari-

seau^ long and honourable service

to the engineering profession since

the time that he became a charter

member of the Institute in 1887. He
attained Life Membership in 1917.

E. D. Gray-Donald, M.E.I.C., chair-

man of the Montreal Branch of the

Institute was also present.

P. A. Dupuis, M.E.I.C, president

of the Polytechnique Graduates As-

sociation, read a moving address

which was responded to by Dr. Pari-

seau. Mgr. Irenee Lussier, P.D., rec-

tor of the University of Montreal, ex-

tended his best wishes to Mr. Pari-

seau.

The Corporation of Professional

Engineers was represented by Leo
Roy, president.

Some notes on Dr. Pariseau's ca-

reer make an interesting story: In

1877, he was named a professor at

Ecole Polytechnique, at a salary of

$50 per month. In 1879 he started

his work with the Federal Depart-

ment of Railroads and Canais as a

chainman. He was later associated

with work on the Grenville canal,

surveys of the Richelieu River, and
surveys for the Lachine canal. He
was appointed superintendent of

canais for Quebec in 1923. He re-

tired in 1930, well known as a pion-

eer in construction methods for public

works.

At reception honouring centenarian engineer L. S. Pariseau are, E. D. Gray Donald,

Henri Gaudefroy, Dr. Pariseau, and R. L. Dunsmore.

1718 THE ENGINEERING JOURNAL—DECEMBER, 1956



NEWS OF THE

Associations and Corporation
Information received through co-operation of the provincial organizations.

QUEBEC

Title of "Engineer" for Use by Individ-

uais—Not Corporations

The Act governing the practice of en-

gineering in Quebec stipulates that the

title "Engineer" is reserved exclusively to

members of the Corporation of Pro-

fessional Engineers of Quebec. Con-
sequently, a firm not being eligible for

membership in the Corporation may not

legally use this title.

In the past the Corporation has toler-

ated the use of the title "Engineer" by
firms owned or managed by professional

engineers or employing professional engi-

neers. However, this practice has led to

serious abuse and the Corporation has

reached the conclusion that it would not

be properly fulfilling its main duties to

the public if this practice was allowed

to continue. In addition there is evidence

that the prestige of our profession is

adversely affected by these abuses.

Consequently, it was decided a few
years ago to request ali firms using the

title "Engineer" in their advertisements

to discontinue this practice in the best

interest of the profession and of the pub-
lic which it serves.

Many firms have undertaken to com-
ply with this request on a voluntary basis

and in a spirit of cooperation. The Coun-
cil has recently decided to enforce this

request now that every interested party

has been given ample opportunity to

abide by the law on a voluntary basis.

Wish Annual Meeting
The question of the use of the title

"Engineer" in advertisements, letter-

heads and elsewhere differs from the

question of the practice of engineering

by the same firms. It will be recalled that

a debate was held on this topic at the

last annual general meeting of the Cor-
poration and that the Council has agreed
to postpone any definite action on this

second question until it has been thor-

oughly debated at committee Council
and general meeting leveis. Particularly

Mr. MacCallum's opinion as expressed at

the annual meeting was to be discussed

by the committee on directing principies

of the engineering profession.

Committee on Advancement of
Employee Engineer

A very important committee is at work
this year at the Corporation, namely the

committee on the advancement of the

employee engineer. In order to insure

participation of ali the membership in

the work of the committee, five sub-

committees have been set up in various

áreas of the province. These sub-commit-
tees will respond to a co-ordinating com-
mittee composed of the chairmen of the

subcommittees. It is felt that the crea-

tion of this committee will provide the

membership with an excellent opportun-

ity to express their views and comments
on the status of the employee engineer

as well as on the problems which con-

front him.

Salary Schedule

Our membership was recently advised

that during September two copies of the

June 1956 issue of the Schedule of sal-

aries have been forwarded to the director

of personnel of each of the organizations

with whom our members are associated.

Our mailing list did not include the Con-

sulting engineers and those firms whose
management was known to us as belong-

ing to the Corporation.

1957 Annual Meeting

The next annual meeting of the Cor-

poration will be held on March 23, 1957,

at the Mount-Royal Hotel in Montreal.

As part of this meeting, there wll be
an exhibition of films and slides. This is

in keeping with a tradition established

some years back, which makes it possible

for those of our members who engage in

art work during their leisure time to re-

ceive public recognition of their effort.

(from the Bulletin of the Professional

Engineers of Quebec, October 1956)

Quebec City may have been a his-

torie site once more on Saturday, Sep-

tember 22, when ten members of the

Corporation sat at the conference table

in the Cercle Universitaire to consider a

proposal for confederation of our profes-

sion. This was the first meeting of the

newly formed committee on Plan for

Unity, appointed by your Council to ex-

amine a proposition jointly endorsed by
a national committee of the Engineering
Institute of Canada and a committee of

the Dominion Council of Professional En-
gineers and presented at the annual
meetings of these bodies last spring. Each
professional Association and the Corpora-

tion have been invited to study carefully

the proposal and to submit their reaction

to the Dominion Council Committee
whose chairman is still J. H. Smith,

originator of the Plan some years ago.

The Council has entrusted the follow-

ing thirteen members with the respons-

ibility of examining the Plan from the

standpoint of the Corporation.

Guillaume Piette, chairman, Messrs.

Hector Cimon, E. E. Copping, Geo. M.
Dick,

J.
B. Edwards ( substituting for W.

G. Seline), Henri Gaudefroy, E. D.
Gray-Donald, C. C. Louttit, L. Nadeau,

R. Painchaud, W. J. Riley, W. G. Seline,

and
J.

St. Jacques.

PRINCE EDWARD ISLAND
ELECTION OF OFFICERS

October 25 was the date set for the

election of officers to the Association

of Professional Engineers of Prince Ed-
ward Island, for the term 1956-57. Choice

of the members for the duties of chair-

man was N. F. Stewart, jr.e.i.c; vice-

chairman, C. W. Currie; and secretary-

treasurer, C. F. Buckingham, m.e.i.c.

Executive posts were accorded R. D.
Donnelly, m.e.i.c, J. D. M. MacDonald,
jr.e.i.c, L. A. Coles, jr.e.i.c, and G. H.
Milligan, Affil. e.i.c.

Elected councillor for the Association
was W. S. Veale, m.e.i.c

ONTÁRIO
Open-Door Policy Stressed

Urging that no undue limitations be
placed on engineering student registra-

tion, the Association of Professional En-
gineers of Ontário, in a recommendation
passed at the quarterly executive council

meeting of the fifteen thousand member
Association, called upon the presidents

of Ontário universities with engineering

faculties, "to see that ali possible prac-

tical steps are taken to ensure an open-
door policy with respect to admittance
of engineering students deemed suit-

able."

The resolution was tabled during a dis-

cussion on the possibility that universi-

ties might consider limiting registration

in the engineering faculties due to cur-

rent overerowding, particularly in the
freshman year. The Association prom-
ised its assistance "in any way possible."

It was pointed out that there were
more than seven hundred first-year en-

gineering students enrolled at the Uni-
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versity of Toronto, with a total registra-

tion in the faculty of applied science of

two thousand.

Discuss Enlargement Facilities

During the meeting delegates dis-

cussed the possibility of establishing a

second university in Toronto or ex-

panding the University of Toronto's

present facilities by adding a second cam-
pus for engineering students. This would
be similar in principie to the former en-

gineering establishment at Ajax, twenty

miles east of Toronto, set up by the

university after World War II to cope

with the increased veteran student en-

rolment.

Figure Increasing

It was pointed out that 70 per cent

of the University of Toronto's present

student enrolment is drawn from Metro-

politan Toronto and that this figure will

increase. Until recently it was only 50
per cent, with the remaining half coming
from other parts of Ontário and Canada.
Main problem facing most Canadian

universities at present is lack of adequate
buildings and teaching staff.

At the meeting, it was announced
that during the first nine months of 1956,

one thousand three hundred and thirty-

six applications for registration in the As-

sociation had been received. This com-
pared to a 1955 figure for the same pe-

riod, of one thousand three hundred and
sixty-nine.

Scholarship Program Revision

The Council also announced a revision

in the Association's scholarship program
which would see both the University of

Toronto and Queens' University each be-

ing granted $250.00 scholarships for the

first, second and third year students. A
loan fund has also been opened to en-

gineering students in the first three years

at both universities with amounts up to

$200.00 per student. Previously the loans

were made to high school graduares who
were entering university.

Field Representative

Appointed

An increase in membership and the

expansion of engineering activities has

resulted in the appointment of Blakeley

H. Goodings, as field representative of

the Association of Professional Engineers

of Ontário. He will work out of the As-

sociation^ headquarters in Toronto. The
A.P.E.O. now has a membership of fif-

teen thousand registered professional en-

gineers in the province and is the largest

professional group in Canada.
In his new positíon, Mr. Goodings will

represent the Association in its liaison

with industry and members of the
A.P.E.O. throughout the province.

A native of Port Colborne, Ont, Mr.
Goodings is a graduate of the University

of Toronto in mechanical engineering.

Until recently, he served on the staff of

the adjutant-general at Canadian Army
H.Q., Ottawa, as a captain. He is a

graduate from Army Staff College, King-

ston, 1955.

Throughout his army career, he served

in Ottawa, Kingston, Montreal, and Ko-

rea. He spent one year in Korea, and
while there, received a citation from the

South Korean Government in recognition

of his administrative services with Ko-
rean troops attached to the Common-
wealth forces.

B. H. Goodings

During his Army service he gained

considerable experience in the organiz-

ing of engineering and administrative

work.

Engineers in the News

George Glinski, of Ottawa, has begun
the sixth year of lectures on electronic

computations and data processing at

Carleton College, Ottawa. He has also

commenced a new course at McGill Col-

lege, Montreal, on the application of

electronic data processing for business

use.

Mr. Glinski, who has long been associ-

ated with the electronic computer indus-

try is in charge of the Canadian opera-

tions of Electro-Data Divisiori of Bur-

roughs, with headquarters in Ottawa.

D. G. Billings, has resigned from the

engineering staff of the Canadian Gen-
eral Electric Co. Ltd., to join the fuel-

electric generation department of the Hy-
dro-Electric Power Commission of On-
tário in Toronto.

Mr. Billings joined the General Elec-

tric organization in 1937 and latterly held

the position of manager of an engineer-

ing section of the Lansdowne plant in

Toronto. He has been active in Associa-

tion committee work for a number of

years and from 1946 to 1949 inclusive,

was a member of council of the

Association, representing the mechanical

branch.

H. L. Hewitt, formerly with Founda-
tion Company of Canada, York Town-
ship, and the bridge office of the On-

tário Department of Highways, has joined

the Department of Public Works, Ot-

tawa, as a supervisor of the bridge sec-

tion of the development engineering

branch. Mr. Hewitt graduated in civil

engineering from the University of To-

ronto in 1927.

James L. Clark, has left the employ

of Ontário Hydro in Toronto, where he

was with the transmission department,

and has moved to San Francisco, Cal.,

where he has accepted a position with

the power division of the Bechtel Cor-

poration of that city.

E. W. Owen, is presendy an instruc-

tor and part-time graduate student at

the Rensselaer Polytechnic Intítute,

Troy, N.Y.

Mr. Owen, who graduated in electrical

engineering from the University of Mani-

toba in 1951, was previously assistant

distribution engineer with the Ottawa

Hydro Electric Commission.

H. W. Whitham, has joined the staff of

the Provincial Institute of Mining in Hai-

leybury, Ont.

Ivor Glazer, formerly with Babcock-

Wilcox and Goldie-McCulloch Ltd., Galt,

Ont., has accepted a position as project

engineer in the power engineering de-

partment of The Fluor Corporation Ltd.,

Los Angeles, Cal.

Gordon A. Zinn, Toronto, has recently

joined Franklin McArthur Associates

Ltd., Downsview, Ont. Mr. Zinn, who
graduated in engineering from the Uni-

versity of Toronto, was formerly with

C. A. Meadows & Associates Ltd., of

Toronto.

The first recipient of the Canadian

Industrial Development Award is Col. L.

F. Lyle, Toronto. The award, was made

at die recent annual conference of the

Council at Charlottetown, P.E.I. by the

Provincial Governments' Trade and In-

dustry Council.

Col. Lyle served with distinction in

R.C.E.M.E. during World War II and

in 1945 joined the Ontário Department

of Planning and Development as direc-

tor of the trade and industry branch.

Latterly he has acted as consultant to

Ú\e Hon. W. M. Nickle, Minister of the

Ontário Department of Planning and

Development.

During his service with the Department

he has been instrumental in establishing

the Provincial Governments' Trade and
Industry Council, the aims and object

of which are to provide inter-provincial

consultation and co-operation on matters

of trade and industrial development; to

supply traders and manufacturers from

Canada and abroad witír a nation-wide

provincial service in these fields; to pro-

mote greater understanding throughout

Canada of the economic conditions af-

fecting the developments of each of the

provinces and ali of Canada.
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In the citation of the award Col. Lyle
is described as a person who "has made
the most significant contribution to the

industrial development of Canada in the

public interest".

Harris Popplewell, of Toronto, has been
named as sales manager of the new in-

dustrial products division in Canada of

American Biltrite Rubber Co. (Canada)
Ltd. of Sherbrooke, Que. The American
Biltrite Rubber Co. recently acquired

controlling interest in the Boston Woven
Hose and Rubber Co., of Cambridge,
Mass., and its line of production is now
available in Canada.

Mr. Popplewell, who has had an ex-

tensive experience in the industrial rub-

ber goods field, will make his headquart-

ers at 2149 Yonge St., Toronto.

Itienne L. Kenez, has moved from To-
ronto to Montreal and is a design en-

gineer in the concrete section of the gen-

eral engineering department of the Alu-
minum Company of Canada, Ltd.

Colin G. Campbell, has left the Powell
River Companv, of Powell River, B.C.,

and has joined the Transport Division of

Boeing Aircraft at Renton, Wash.

D. P. Murray, of Hamilton, Ont, has

accepted a position as sales engineer with

American Air Filter of Canada Ltd., and
is at present working in the Niagara
península. Mr. Murray was formerly as-

sociated with Otis Elevator Co. Ltd., in

Hamilton.

W. E. Gladney, has become associated

with Pigott Contruction Co. Ltd., 1250
Bay Street, Toronto, in the capacity of

project engineer.

G S. Arthur, is now living in Niagara
Falis, Ont., and is employed at the Wel-
land Plant of North American Cyanamid
Co. Ltd., as an industrial engineer.

Mr. Arthur obtained his engineering

degree at the University of Toronto in

1951 and prior to his move was a work
standards and methods analyst with
Ford Motor Co. of Canada Ltd., in Wind-
sor.

R. B. Sweet, of Canada Paper Co., Wind-
sor Mill, Que., has been appointed mech-
anical superintendent. His previous po-
sition was that of assistant mill superin-

tendent.

Michael O. Jones, has recently been
transferred from the Singapore assembly
plant of Ford Motor Company of Malaya
to the Ford Motor Company of New
Zealand and Lower Hutt, New Zealand,
where he is assistant to the general man-
ufacturing manager. Mr. Jones graduat-
ed in engineering from the University
of British Columbia in 1951 and very
shortly thereafter joined the Ford Motor
organization in Windsor, Ont.

Dr. P. J. Sandiford, has been appointed
director of operations research in the

management advisory services division of

Price Waterhouse and Co., Royai Bank
Building, Toronto. Dr. Sandiford was
fonnerly chairman of the operations re-

search group in the Hydro-Electric

Power Commission of Ontário in Toronto.

W. S. Allen, of Racey, MacCallum and
Associates Ltd., has been transferred

from the Toronto office of the company
to Vancouver, B.C. where the address
of Racey, MacCallum and Associates

Ltd., is 742 Denman St.

Arthur C. Simpkins, has been made pres-

ident of Reg. H. Steen Ltd., heating and
ventilating contractors, 1119 Davenport
Rd., Toronto. Mr. Simpkins, an engineer-

ing graduate of McGill University, form-
erly held the post of secretary-treasurer

of the company.

Michael Lasko, of the Canadian Stand-
ards Association Testing Laboratories, is

moving from Toronto to Winnipeg, Man.,
to become Winnipeg district engineer of

the Laboratories.

Mr. Lasko is a native of Winnipeg and
graduated in electrical engineering from
the University of Manitoba in 1933. In

1941 he moved to Toronto to serve as

a design engineer with the Inspection
Board of the United Kingdom and Can-
ada and later as specification engineer

with Research Enterprises Ltd. He will

be in charge of the new C.S.A. Testing
Station at the University of Manitoba
which is being established for use by
the manufacturers of electrical equipment
in the three prairie provinces. He will

also be reponsible for ali inspections in

these provinces and in certain parts of
the United States.

R. L. Cavanagh, who was formerly as

sistant director of the department of en-
gineering and metallurgy of the Ontário
Research Foundation, has accepted the
position of president with the Non-De-
structive Testing Corporation (Canada)
Ltd., 16 Advance Road, Toronto, 18. In

addition to his administrative duties, Mr.
Cavanagh will act in a consulting capac-
ity to industry on metallurgical prob-
lems.

Vincent Lautier, lias recently returned to

Canada and is employed as a patent
examiner in the Canadian Patent Office,

Ottawa, Ont.

James S. McBride, of Williams and Wil-
liams Ltd., Chester, Eng., who recently

was with the company's New York of-

fice, is now residing in Neston, Cheshire,

England.

He has recently attended a course of

the Administrative Staff College, at

Henley-on-Thames which he reports as

excellent not only as a refresher but for

the opportunity it afforded for the ex-

change of views of sixty young executives

who carne from ali part of the world.
Mr. McBride expresses the belief that

Canadian companies interested in Anglo-

Canadian business, will find it profitable

to investigate the possibilities of the

course.

H. C. Brown, is now employed by Com-
puting Devices of Canada Ltd., Ottawa.

Alan Wilson, who was employed by The
National Industrial Fuel Efficiency Serv-

ice, London, Eng., has accepted a posi-

tion on the engineering staff of Unilever

Limited, St. Bridget's House, London,
E.C. 4. Eng.

David J. Olver, has left the employ of

the Canadian Comstock Co. Ltd., St.

Catharines, Ont., to take a position as

electrical designer with the Bechtel Cor-

poration in the head office of its power
division in San Francisco, Cal.

G. E. Bourne, of the Canadian General

Electric Company Limited, has moved
from the Toronto office to the Peter-

borough plant of the company, where
he is specialist, marketing personnel de-

velopment in the apparatus department.

M. E. Oattes, of the Bell Telephone

Company of Canada Ltd., has been
moved from North Bay, Ont., to Brant-

ford, where he is stipervising engineer.

E. N. Chorney, has recently accepted a

position with American Standard Prod-

ucts Limited, of Windsor, Ont. He was
formerly employed by the Ford Motor
Company of Canada Ltd., also in Wind-
sor.

J. K. Denver, has been appointed assis-

tant mill superintendent, Kerr-Addison

Gold Mines, at the Chesterville Property,

Virginiatown, Ont. Mr. Denver, who gra-

duated from Queen's University in 1947,
was formerly mill superintendent at Ma-
cassa Mines Ltd., Kirkland Lake, Ont.

Barry K. Laramy, has recently joined

Johnson & Higgins, (Canada) Ltd., of

44 Victoria Street, Toronto.

M. Z. Cerps, is employed by A. D. Mar-
gison and Associates Ltd., 30 Eglinton
Avenue East, Toronto, Ont.

Andrew J. Élder, has been appointed

to the position of load tap changer en-

gineer with Packard Electric Company
of St. Catharines, Ont. He was formerly

in the power transformer section of Cana-
dian General Electric Company Limited,

at Guelph, Ont.

Bernard L. Kellam, of John Labatt Lim-
ited, has been transferred from London,
Ont., to Shea's Winnipeg Brewery Ltd.,

137 Colony Street, Winnipeg, Man.

Dr. Gordon E. Willey, of Welland, Ont.,

has been appointed a vice-president of

the Electro-Metallurgical Company, a

division of Union Carbide Canada Ltd.

Dr. Willey graduated from McMaster
University in mathematics and physics

in 1936, subsequently obtaining his mas-
ter's degree in 1938 and a doctorate in
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physical chemistry and metallurgy in

1940 from the University of Toronto.

Prior to joining the Electromet organi-

zation in 1954, Dr. Willey spent five

years with the Ontário Research Founda-

tion and ten years in industry, eight of

which were spent in positions of increas-

ing responsibility with a Canadian major

Steel producer. Since joining Electromet

he has been responsible for ferro-alloy

sales and technical service to Canadian

steel producers and has carried out in-

vestigations on new and special products

in which the company is interested.

Donald J. Maclntyre, of Streetsville,

Ont, has been appointed a vice-president

of Electro-Metallurgical Company, a di-

vision of Union Carbide Ltd. A 1935

graduate, in electrical engineering of the

University of Toronto, he joined the

Electromet organization at that time.

After being in charge of works engi-

neering, he was appointed general super-

intendent in 1954, having direct respons-

ibility for ali operations at the Welland
and Beauharnois plants and the quarries

at Killarney, Ont., and Melockeville,

Que. His experience includes mainten-

ance, construction, industrial relations

and production. He has been actively

concerned with the installation and con-

struction program which has taken place

almost continuously at the Electromet

plants during the past fifteen years.

John H. Bradbury, formerly assistant

chief metallurgist with John Inglis Co.

Ltd., in Toronto is now metallurgist of

the Elliott Company, Jeannette, Pa.

Donald E. G. Schmitt, has been trans-

ferred to Noranda Mines Limited, No-
randa, Que., where he is assistant man-
ager. Mr. Schmitt was previouly at the

Pamour Porcupine Mine.

BRITISH COLUMBIA

Engineers in the Netos

John Cuthrie, of the Alaska Pine and
Cellulose Co. has been appointed resi-

dent manager of the chemical cellulose

mill at Port Alice, B.C. Mr. Guthrie had
held a similar position at the Woodfibre
Chemical Cellulose Mill.

R. H. Richmond, formerly resident man-
ager of the Chemical Cellulose Mill at

Port Alice, will go to the large Rayonier

Mill at Port Angeles, Washington, as as-

sistant resident manager.

W. A. Williamson, is now general man-
ager of Riley's Vancouver Ltd. Mr. Wil-

liamson had been general manager of

Electric Panei Ltd. in Vancouver until

recently.

D. W. Thomson, has been elected presi-

dent of the American Society of Heating

and Air Conditioning Engineers, B.C.

Chapter, for the 1956-57 season.

R. A. Fisk, has been appointed district

engineer for Canadian National Railways

at Edmonton. He has been serving as

assistant engineer, maintenance of way
department, at Winnipeg since 1954. Mr.

Fisk, who first joined the C.N.R. in 1941

before enlisting with the R.C.A.F., is a

1950 civil graduate of U.B.C.

W. C. Reuger, formerly with John Laing
and Son (Canada) Ltd., is now on the

staff of Laminated Structures Ltd.

W. Suboch, a 1955 chemical graduate of

U.B.C., recently resigned from the Con-

solidated Mining and Smelting Company
at Trail, B.C. and is now taking part-

time graduate courses at the University

of Toronto.

W. E. Kenny, of the B.C. Power Com-
mission has been promoted from mainten-

ance engineer to operations control en-

gineer and will move his residence from

Nanaimo to Victoria.

D. A. Macintosh, a 1955 civil graduate

of U.B.C. and a lieutenant in

the R.C.S.M.E. has been posted from
Chilliwack to Germany for a two year

period.

H. R. Cameron, of the engineering de-

partment, Richmond municipality, was
appointed municipal engineer of Rich-

mond on October 1.

G. F. Smith, a 1954 electrical graduate

of U.B.C., has left a position with the

Canadian Broadcasting Corporation in

Montreal and is now a distribution de-

signer for the B.C. Electric in Vancouver.

W. O. Codrington, of the Aluminum
Company of Canada, has been trans-

ferred from Kemano to Montreal.

D. C. MacVicar, has established the ren-

tal equipment utilization service at Mer-
ritt, B.C. Until recently Mr. MacVicar

has been district engineer with the De-
partment of Highways at Merritt.

D. S. Nielsen, formerly with Phillips,

Barratt & Partners, is now employed

by Alaska Pine & Cellulose Limited in

Vancouver.

B. Davis
:

is now in Montreal as a de-

signer with the Paper Machinery Division

of Dominion Engineering Works Ltd. He
has been with the Powell River Co.

O. T. Foss, has left Swanson Wright

& Co. and joined Westminster Iron

Works as a design engineer.

W. V. Rudd, has accepted a position

with B.C. Engineering Company Limited.

Mr. Rudd had been with H. A. Simon

Limited.

Walter Maslanka, has accepted a posi-

tion with the Powell River Company at

Powell River, B.C. Mr. Maslanka recently

resigned from the Finning Tractor

Equipment Company in Vancouver.

T. G. Lynch is now with Wescoast
Transmission Co. as Communications en-

gineer. Mr. Lynch had been with

Canadian General Electric and recently,

Crossman Machinery Limited in Van-
couver.

S. D. Cavers, formerly research engineer

with the B.C. Research Council, is now
associate professor of chemical engineer-

ing at the University of British Columbia.

E. Marzocco, who is superintendent of

production, coastal region, with the B.C.

Power Commission has been transferred

from Victoria to Nanaimo.

J. E. Holdsworth, has accepted a posi-

tion as project engineer with Canadian
Schenley Ltd., at their Valleyfield plant,

Quebec. It is expected that this position

will lead to that of plant engineer at

the company's North Vancouver opera-

tions. Mr. Holdsworth had been with

Canadian Forest Products at Port Mellon,

for the past several years.

D. S. Rae, is with the engineering de-

partment of MacMillan and Bloedel (Al-

berni) Ltd., Pulp and Paper Division,

Port Alberni, B.C. He had been with

Canadian Forest Products at Port Mellon.

J. C. Cant, previously with Dawson,
Wade and Macco at Campbell River, is

now with the North-West Telephone Co.

in the Manning Park area.

W. A. G. Bell, has been transferred from

plant engineer, B.C. Forest Products,

Youbou, B.C. to assistant project engi-

neer, B.C. Forest Products, Vancouver.

S. C. Maplethorp, previously with Cana-

dian Western Pipe Mills at Port Moody,

B.C., is now with Timber Preservers Ltd.,

in New Westminster.

J. H. Irvine has retired. Mr. Irvine, a

life member of the Association, has been

in engineering for over 42 years and is

well known throughout British Columbia.

His last position was that of project en-

gineer with Defence Construction ( 1951)

Ltd. at Vedder Crossing. Mr. Irvine

plans to move to Vancouver shortly.

George Wallbank, is now in Oakland,

Califórnia with Kaiser Engineering. He
had been employed by Letson & Bur-

pee Ltd. in Vancouver.

B. E. Valde, has been appointed chief

engineer of the Pacific Great Eastern

Railways and is located in Vancouver.

He had been at Squamish as engineer

of maintenance.

J. H. Parliament, of the Granby Consoli-

dated Mining, Smelting & Power Ca
Ltd., has been named manager of Phoe-

nix Copper Company Limited, Grand

Forks, B.C.

J. M. Stitt, previously design engineer

with Granduc Mines Ltd., is also on the

staff of the Phoenix Copper Company.
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THIRTY-FIVE YEABS AGO

Comment on the Journal of December 1921

So far, in these mirrorings of the

Journal's past, only one paper of a

truly historical character has been

found, but the issue for December,

1921, had two. One was an account

of the development of the Montreal

water works, by the late A. E. Dou-

cet, M.E.I.C., who was then the chair-

man of the Montreal Water Bo.ird,

and the other was "Engineering The-

ory and Practiee at the End of the

Seventeenth Century", by the late

D. S. Ellis, M.E.I.C., of Queens Uni-

versity.

Prior to 1800, Montreal got its

water supply from private wells, from

the numerous small streams which

drained into the St. Lawrence river

and from the river itself. Peddlers

also sold water by the "bucket" from

puncheons on carts hauled through

the streets. Montrealers were paving

from about four dollars to as much as

sixteen dollars per thousand gallons

for their water, prices which seem
appallingly high today.

At about this time, the city, with

a population of approximatelv 9,000,

provided a limited number of public

wells and pumps. The "Companv of

Proprietors of the Montreal Water
Works" was incorporated in 1800 and
received a fifty-vear exclusive fran-

chise. It got its supply from a spring

on the western flank of Mount Roval

and brought it to a reservoir in the

town, along the river front, throueh

an unreliable line of wood pipe. The
company, in financial difficulties, sold

out to another in 1819.

This second company got its sup-

ply from the St. Lawrence through

new cast iron pipe, some of which
was still in service the last this writer

knew. By 1843 it had fourteen miles

of pipe and was pumping 90,000

gallons a dav. The service was poor

and the quantity inadequate, which
led to the purchase of the system

by the city in 1846.

Following the great fire of 1852,

the city engaged T. C. Keefer, to de-

sign a new svstem. Mr. Keefer rec-

ommended a four and a half mile

"aqueduct" from the St. Lawrence
above the Lachine Rapids to the

Little St. Pierre river to develop

about three hundred horse power for

pumping. This canal also served as

an intake.

This project was carried out and

its subsequent history is a record of

successive enlargements and modifi-

cations. Finally, hydraulic power was

abandoned in favour of electricity

and since then the growth of Mont-

real^ water works has followed the

usual pattern — a new intake, addi-

tional pumps, enlargements of the fil-

tration plant and reservoirs, more

feeder Unes and the like.

Engineering in 1739

Dean Ellis had picked up an old

book "La Science des Ingénieurs

dans la Conduite des Travaux de

Fortifications et d'Architecture Civil

written by Belidor, a professor at the

Royai Artillery School in Paris and

published there in 1739. It appears

to have been the civil engineer's

handbook of the time, for the con-

tents included sections on the mech-

anics of materiais, engineering de-

sign, the materiais of engineering,

earth pressure and retaining walls,

foundations, cost keeping, contracts

and other subjects.

On reading Dean Ellis' abstracts

from and comments on this book one

will readily agree with him: ".
. .

One can conclude that except for

mechanical improvements in the way
of tools and transportation, there has

not been much change in engineering

since the time of this old book. And
if we were to compare the modem
engineer with the engineer of 1700,

we would find them very similar in

their ideas and methods."

Belidor's theory of beams was
much like ours, but he had no con-

ception of the neutral plane and
therefore thought that ali the fibres

of the cross section were in tension,

but he realized that the stress in

these fibres varied, those at the bot-

tom being the most highly stressed.

His experiments on beams taught

him that a beam with fixed ends
would carry more than one with
ends free; by a process partly guess-

work and partlv induction he conclud-

ed that the ratio of the strength of

such beams was as two to one. Col-

umns he didn't investigate; they were
always of masonry then.

His theory of earth pressure was
reallv our sliding prism theorv. It

gave the point of application of the

resultant earth pressure as 38.5 per

cent of the height of a wall just

within the middle third of the base.

Regarding foundations, Dean El-

lis had this to say: "... Our more

advanced methods of calculation and

the results of our (analyses) of ma-
teriais give us an . . . advantage in

regard to superstructures, yet when
we . . . consider foundations we are

not much better off than (the old

engineers) were." This was true in

1921, but the case is not so hopeless

today.

Those who have the idea that cost

keeping is a modem frill should read

Belidor's precise instructions on how
to keep records of costs which would
not only apply to work in progress,

but would be good enough to use in

estimating.

Most large work was done by con-

tract. Belidor quotes de Vauban, the

great French engineer on the sub-

ject of contractors: "When we can

find contractors solvent and who have
the capacity to handle a general con-

tract, it is best to deal with them.

But it is rare indeed to find heads

steady enough to carry a burden so

heavv as a general contract . . . It

should be noted that . . . it is well

to go through ali the forms, but not

always to award (the contract) to the

lowest bidder. For it is necessary to

see if the (bidder has) the intelli-

gence to carry out the contract."

Professional Matters

The formation of two new branches

was announced in this Journal, one

in London and the other in Leth-

bridge, bringing the total number of

branches to twenty-two, not a bad
record for only four years. The rest

of the branches were holding meet-

ings and listening to papers, but seem
to have been in thorouçhly peace-

ful frames of mind. The Calgarv

Branch, however, was scolded by a

member of the press because of the

"absolute inabilitv" of most engineers

to write anything except "in te^h-

nical jargon quite incomprehensible

to the public." Everv engineer should

be able to write clear and concise

English, but to condemn ali engineers

was too drastic.

Nothing had been heard of un-

emplovment among engineers since

September, so perhaps it is fair to

assume that the depression which
had affected them was disappearing.

At any rate, the Journal closed its

fourth volume with this number in

a state of apparent content, though,

of course, still convinced that engi-

neers' salaries should be raised and
that somehow their professional sta-

tus ought to be improved, two mat-

ters which still engage a lot of at-

tention. R. DeL. F.

THE ENGINEERING JOURNAL—DECEMBER, 1956 1723



OBITUARIES
The sympathy of the Institute is extended to the relatives

of those whose passing is recorded here.

Dr. Lionel Clare Charlesworth, m.e.i.c,
former deputy minister of public works,
railways and telephones and early mem-
ber of the Alberta civil service, died in

Edmonton on September 11, 1956.

Born in Windsor, Ont, on November
17, 1873, he attended Wellesley Public

School, the Jarvis Street Collegiate In-

stitute, Toronto, and graduated in 1893
from the School of Practical Science, the

engineering branch of the University of

Toronto.

Engaged for a time in engineering

work at Welland, Collingwood and Rat
Portage, Dr. Charlesworth later became
an Ontário Land Surveyor in 1898, and
a Dominion Land Surveyor in 1903. From
1899 to 1903 he served as Mining Lands
Agent of the Ontário government at

Kenora.

In 1903 he was appointed district sur-

veyor at Medicine Hat for the govern-

ment of the North West Territories, and,

©n the formation of the provinces of

Saskatchewan and Alberta, became direc-

tor of surveys for the government of

Alberta.

Appointed deputy minister of public

works in 1915, Dr. Charlesworth held

this position and also that of deputy
minister of railways and telephones, until

1921. From that time until his retirement

from active work in 1945, his life was
devoted to the highly important work
of irrigation. A very live issue in southern

Alberta during the series of dry years

that commenced in 1917, Dr. Charles-

worth played an active part in the prep-

aration of the Irrigation District Act,

passed by the legislature, to provide for

development of that kind.

Later, when the provincial government
became pressed for financial assistance

for the construction of irrigation projects

and proceeded to guarantee the bonds

of certain districts, an irrigation council

was appointed. This was a government

body exercising certain jurisdiction over

ali irrigation districts. Dr. Charlesworth

became chairman of the Irrigation Coun-

cil. He also assumed the duties of official

trustee of the Lethbridge Northern Irri-

gation District, which organization had
been advanced large amounts of money
by the government. During the following

years a number of other projects got

underway.

countered by settlers on irrigated lands,

in meeting the whole cost of construction

of the irrigation works, a commission was
In 1929, as a result of difficulties en-

set up to study the situation. Certain re-

commendations of that commission, in

which Dr. Charlesworth was a member,
were later put into effect.

In 1930 he accepted an appointment

as director of Water Resources, retaining

at the same time the post of chairman
of the Irrigation Council and official

trustee of the Lethbridge Northern Irri-

gation District.

Following the proposal of settlers in

the eastern block of the C.P.R. Irrigation

District to take over the project from
the railway company, in 1933, Dr.

Charlesworth was requested to report on
the matter to the government and
was involved in the ensuing negotiations.

The result of this was the passing oí an
act in 1935 establishing the Eastern

Irrigation District.

He continued to serve as chairman of

the Irrigation Council and director of

Water Resources until his superannuation

in 1939. From that time until his retire-

ment in 1945 he devoted himself to the

duties of general manager of the Eastern

Irrigation District, with headquarters in

Brooks.

Awarded an honorary degree of doc-

tor of laws by the University of Alberta

in 1950 he also received a sénior citizen's

certificate from the Province of Alberta,

on the occasion of the province's golden

jubilee in 1955.

In earlier years Dr. Charlesworth was
one of those who took a strong interest

in the formation and development of the

Iron Ring ritual in Canada.

A past president and Life member of

the Alberta Land Survevors Association,

he was also a past president of the Pro-

fessional Engineers Association of

Alberta.

Dr. Charlesworth joined the Institute

in 1918 as a Member and gained Life

Membership in 1946.

Colonel H. M. Bailey, m.e.i.c, city en-

gineer at Yorkton, Sask., for more than

twenty years, and veteran of two world
wars, died September 8, 1956 at Yorkton.

A native of Eastern Canada, he was
born at St. Mary's, Ont., on January 20,

1889, and educated there. His early en-

gineering experience was gained with the

Kirkton Telephone Company, St. Mary's,

Ont., Stromberg-Carlson Telephone

Company, Huron County, and the

Tuckersmith Telephone Company, at

Seaforth, Ont.

Col. Bailey moved to Saskatchewan in

1911, six years after its formation as a

province. His first project was the build-

ing of the Davis Telephone System. With
Sask. Government Telephone the follow-

ing year he was responsible for the con-

struction of long distance Unes in die

north of the province. In 1913 and until

the outbreak of World War I, he was su-

perintendent of the electrical department
for die town of Melfort, Sask.

Overseas from 1914 to 1919, on com-
mand to die Canadian Corps Signals, he
did a great deal of work in construc-

ing underground cable systems, in con-

nection with the 172 Tunnelling Com-

pany which was in charge of the con-

struction of Vimy fortifications and with

the Fourth Army Troop Company engag-

ed in constructing a hydraulic water sup-

ply in North Flanders.

Once back in Canada he returned to

Melfort to resume his duties as superin-

tendent of the electrical department for

the town of Melfort. He became super-

intendent of public works and Utilities in

1921 and in 1922 he relinquished these

duties to accept the appointment of town
engineer at Melville, Sask. Seven years

later, in 1936 he began his long car-

eer as city engineer at Yorkton, vhich
was in 1939 interrupted by the onslaught

of World War II. Colonel Bailey again

offered his services to the Allied cause

and left for overseas duty early in 1940.

He served with the Seventh Corps which
included the First Canadian Division. In

1946 he returned to carry on the work
of city engineer at Yorkton.

Colonel Bailey held memberships in

the American Public Works Association,

the American Waterworks Association

and the Canadian Institute of Sewage
and Sanitation, as well as the Association

of Professional Engineers of Saskat-

chewan.
Colonel Bailey joined the Institute a«

an Associate Member in 1922 and was
transferred to Member in 1940.

Henry Cormack Grant Ligertwood,

m.e.i.c, for many years associated with

the Winnipeg Electric Company, died on

September 19, 1956, at Winnipeg.

A native of Aberdeen, Scotland, where
he was born on September 23, 1896, he

had his high school educatíon at Kelvin

Technical High School, Winnipeg, and
studied engineering at the University of

Manitoba from which he graduated in

1924 with the degree B.Sc. in civil

engineering. After considerable student

engineering experience with the Cana-

dian National Railway and the Manitoba
Power Company during the summer
months, he accepted a position with the

C.N.R. on graduation, as instrument-

man and inspector in the bridge engin-

eers office. Two years later in 1926 he
transferred his services to the Manitoba
Power Company and Northwestern Pow-
er Company also in Winnipeg and work-

ed as an office engineer for a period of

five years. In the early thirties he found

employment at Regina, Sask., as a sales

engineer for Canada Ingot Iron Com-
pany. His affiliations with the Winnipeg
Electric Company at Winnipeg began in

1937. At that time he was engineer in

charge of the construction of transmis-

sion lines. In 1939 he assumed the du-

ties of resident engineer in charge of con-

crete repair work and became construc-

tion engineer with the company in

1946. He was named assistant to the

manager of the surveys and construction

division of die firm in 1953.

Mr. Ligertwood was a member of the

Association of Professional Engineers of

Manitoba. He joined the Institute as a

Member in 1947.
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News of the Personal Activities

of Members of the Institute.

Air Commodore Sir Frank Whittle,

Hon. m.e.i.c, has been awarded the

coveted Franklin Medal, highest honor
of the Franklin Institute of the State of

Pennsylvania, presented annually to a

worker in physical science or technology
without regard to country, at the Insti-

tute^ annual Medal Day ceremonies,

held October 17, 1956 at Philadelphia.

Sir Frank Whittle has been mechan-
ical engineering specialist for the Royai

Dutch Shell Group since 1953. He is

being recognized for his vision in realiz-

ing the limitations of the conventional

propellor type of power plant for high

speed aircraft, his conception of the com-
bination of the principies of the gas tur-

bine and rocket, and his pioneering de-

velopment of the turbo-jet aircraft en-

gine which has revolutionized high speed
flight.

Born in Coventry, Eng., in 1907,

Frank Whittle entered the R.A.F. as an

aircraft apprentice in 1923. Later, while

qualifying as flying instructor he con-

ceived the idea of the turbo-jet engine

and in 1930 filed application for a pat-

ent. In 1936 Power Jets Limited was
formed for the manufacture of an ex-

perimental jet propulsion gas turbine to

be built according to his design. Later

he was appointed to the Special Duty
List to proceed with jet engine design,

during which period of his career British

Thomson-Houston Company used his de-

sign to buíld an experimental engine.

Whittle subsequently was put in charge
of the design of Power Jets' engines.

In 1944, holding the rank of Tempor-
ary Air Commodore, he was awarded
the C.B.E. (Commander of the Order
of the British Empire). Also at that time

the government company, called Power
Jets (Research and Development) Lim-
ited, was formed to purchase the assets

of Power Jets Limited. Whittle remained
with the company meanwhile but in

1946 resigned and became technical ad-

visor on engine design and production,

to the Controller of Supplies (Air) of

the Ministry of Supply. In 1947 he was
awarded the C.B. (Companion of the

Order of the Bath). Forced to retire

from the R.A.F. in 1948, due to ill

health, he was also knighted that year.

He held the appointment of Honorary

Technical Adviser to the British Over-

seas Airways Corporation, 1948 to 1952.

He has received many honorary de-

grees as well as a number of awards
internationally recognized.
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Frederick Krug, m.e.i.c, president of

the International Power Company, Lim-
ited, Montreal was among those who re-

ceived a citation at the recent convoca-

tion of the Cooper Union for the Ad-
vancement of Science and Art.

The convocation, held in' New York,

October 6, 8, 9, 1956, inaugurates its

Centennial Program. Paneis of outstand-

ing educationalists, engineers, scientists,

and businessmen discussed the topic,

"Tapping Hidden Resources for Ameri-
ca^ Future Engineers and Leaders."

The program included the presenta-

tion of citations to twenty-five distin-

guished alumni who were selected by
their peers as the recipients of the first

alumni citations the Cooper Union has

awarded.

D. B. Armstrong, m.e.i.c, was appointed

during this year an Engineering Institute

representative on the executive commit-

tee of the Column Research Council. Mr.

Armstrong is chief engineer of the east-

ern division of Dominion Bridge Com-
pany Limited, Montreal.

The Column Research Council is a

project of the American Society of Civil

Engineers, founded to sponsor and carry

on research in civil engineering and p.ir-

ticularly in the theories of columns and
other compression members. It is a tech-

nical board with about fifty members
representing technical societies, universi-

ties, trade groups and industry.

Engineering Institute representatives

are P. L. Pratley, m.e.i.c, consulting en-

gineer, of Montreal, and John N. Finlay-

son, m.e.i.c, of Vancouver, former dean
of the faculty of Applied Science of the

University of British Columbia.

W. A. Dawson, m.e.i.c, was re-elected

national president and chairman of the

board of directors of the alumni associa-

tion of Queen's University for a second
term, at the recent annual meeting.

Today Queen's University boasts some
16,000 graduates and forty-two active

alumni branches established across Can-
ada and the United States.

Mr. Dawson is associated with The A.

R. Williams Machinery Company Limit-

ed as their representative sales engineer
in Hamilton and the Niagara Península.

He is a past chairman of the Hamil-
ton Branch of the Institute.

F. W. Bradshaw, m.e.i.c, has been ap-

pointed executive assistant to the presi-

dent of the Consolidated Paper Corpora-
tion Limited.

Associated with the pulp and paper

industry since 1921 Mr. Bradshaw joined

the Corporation in 1934 and has served

as chief engineer, manager of the Lau-

rentide Division and manager of manu-
facturing.

He is a past-chairman of the St. Mau-
rice Valley Branch of the Institute.

William A. Bentley, m.e.i.c, former

contract engineer with Dominion Bridge

Company Limited has been named sales

manager of the Ontário division of the

firm.

Born in Toronto and educated at Cen-

tral Technical School and University of

Toronto, he joined the staff of McGregor
and Mclntyre Works Limited at Toronto

in 1927. After this company was acquired

by Dominion Bridge Company Limited

in 1928, he served in the drawing office,

short order department and the design

office.

In World War II he was resident en-

gineer at the Sorauren Avenue munitions

plant. Since 1946 he has been sales en-

gineer in charge of mining sales. From
1951 to 1952, he was on loan to the

Department of Defence Production. In

1955 Mr. Bentley was appointed con-

tract engineer.

F. Gordon Murphy, m.e.i.c, general

manager of the electric products depart-

ment of Linde Air Products Company,
division of Union Carbide Canada Lim-

ited in Toronto has recently been named
general sales manager of industrial prod-

ucts with the firm.

A 1940 graduate of the University of

Toronto in mechanical engineering Mr?
Murphy has been on the staff of Linde

Air Products and its predecessor for the

past ten year, holding various positions

in the Ontário and Quebec áreas.

F. M. Pratt, m.e.i.c, formerly of

the Anglo Newfoundland Development
Company Limited, Grand Falis, New-
foundland, retired from his position as

chief engineer in May 1956, after

twenty-three years service with the firm.

Now, resident in his native Ottawa, Mr.

Pratt intends to engage in work as an
engineering consultant in that city.

Mr. Pratt spent a number of years with

the E. B. Eddy Company Limited in On-
tário, as chief engineer, prior to 1933
when he joined the Newfoundland firm.

A graduate of the University of Toronto,

he spent three years overseas with the

Canadian Engineers, early in his career,

during World War I.
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• PERSONALS

E. de Haas, m.e.i.c, W. E. Cooper,

m.e.i.c, of the Hydro Electric Power
Commission of Ontário are lecturers in a

program comprising a course in nuclear

energy, which began in Toronto this fali.

The two-hundred and fifty partici-

pants, mostly professional engineers, are

members of the Ontário Hydro Unit of

the Canadian Federation of Engineers

and Scientists.

Responsible for the first five lectures,

Mr. de Haas addressed the group on nu-

clear physics. In the five remaining talks,

Mr. Cooper will deal with reactor tech-

nology.

Walter G. Seline, m.e.i.c, of Trois-

Rivieres, Que., has been appointed man-
ager of the Quebec manufacturing divi-

sion of the Packard Electric Company
Limited of St. Catharines, Ont, at Trois-

Rivieres.

Born in Finland and educated in Win-
nipeg, Mr. Seline graduated from the

University of Manitoba in electrical en-

gineering in 1945. On staff at the Uni-
versity the following year, Mr. Seline

joined the Shawinigan Water and Power
Company at Shawinigan Falis, Que., in

Drummond Giles, m.e.i.c, president

and general manager of Courtaulds
(Canada) Limited, held office in the In-

stitute in 1950 as a vice-president rep-
resenting the province of Ontário. In

1947 and 1948 he represented the Corn-
wall Branch on the Council of the In-

stitute.

Mr. Giles was appointed president
and general manager of Courtaulds in

1949, having served the company since

1944. He resigned from the position of
special assistant to the co-ordinator of
production in the Department of Muni-
tions and Supply, Ottawa, at that time.

Jack Morris, m.e.i.c, manager of the
plant in Cornwall, is at present active
ia the affairs of the Institute, serving as

chairman of the Branch in that city. He
also held office in 1955.

Originally from England, Mr. Morris
carne to Canada in 1933, and joined
Courtaulds in 1945 after periods of
duty with the Princess Louise Fusiliers

(MG) as a general staff officer and
with N.D.H.Q. as assistant to the direc-

tor of chemical warfare.

George van Beek, m.e.i.c, has been
appointed chief plant engineer with
Courtaulds (Canada) Limited at Corn-
wall, Ont.

Mr. van Beek joined Courtaulds in
1955 as chief services engineer, follow-
ing a six-vear appotntment with the How-
ard Smith Paper Mills Limited at Corn-
wall as assistant chief power engineer.

A native of Holland, Mr. van Beek
carne to Canada in 1924 and received
his education in the public and high
schools of Chatham, Ont. In 1940 he

W. G. Seline, m.e.i.c

1947. From 1948 to the present time
he was design engineer in the electrical

repair department of the company at

Trois-Rivieres.

Mr. Seline is a member of the Corpor-
ation of Professional Engineers of the
Province of Quebec, and the American
Institute of Electrical Engineers.

enlisted in the Royai Canadian Navy,
engine room branch, and served for five

years. On his discharge he entered Dal-

housie University and obtained a B.Sc.

degree in 1948. The following year he
was awarded a B.Eng. degree at Nova
Scotia Technical College.

P. H. Nasmyth, m.e.i.c, of Courtaulds
(Canada) Limited, Cornwall, Ont., has
resigned from his position as chief plant
engineer in order to return to his former
home in Western Canada. Associated
with the textile organization for seven
years, he served as plant engineer for

four years.

Mr. Nasmyth graduated from the Uni-
versity of British Columbia in 1942 with
a B.A.Sc, degree in mechanical engi-

P. H. Nasmyth, m.e.i.c

neering. During the next three years he
saw extensive service overseas with the

R.C.E.M.E. At war's end, returning to

Canada, he accepted employment with

Robert A. Rankin and Company Limit-

ed, consulting industrial engineers, as a

project engineer in charge of Courtaulds

plant extension in Cornwall.

The Courtaulds engineering staff at

Cornwall consists very largely of mem-
bers of the Institute. Some of these mem-
bers are as follows:

L. H. Snelgrove, m.e.i.c, planning en-

gineer for the organization, joined the

staff in 1946, following graduation from
McGill University with a B.Eng. in elec-

trical engineering in 1946.

M. H. D. Broadbent, m.e.i.c, a native

of England, who was awarded an A.M.I.

Mech. Eng. in 1952, joined Courtaulds

in 1955. He serves as an assistant plant

engineer.

J. Haworth, jr.e.i.c, design engineeer on
the engineering headquarters staff of

Courtaulds for the past three years, is

a Queen's University graduate, class of

1947, in mechanical engineering.

Donald C. McEwan, jr.e.i.c, assistant

plant engineer, originally became associ-

ated with the organization in England
in 1952. He carne to Canada as a mem-
ber of the plant engineering staff in

1953. A 1949 graduate of Edinburgh
University in mechanical engineering he
has previously had four years experi-

ence as a design development engineer

in England.

Graham B. Wray, m.e.i.c, a design en-

gineer on the engineering headquarters

staff of Courtaulds (Canada) Limited,

joined the company in 1955. A native of

England, Mr. Wray received his G.M.l.

mech. eng. from the Royai Technical

College at Glasgow, in 1952.

James D. Buchanan, m.e.i.c, assistant

plant engineer with Courtaulds for the

last year is a graduate of Glasgow Uni-

versity, class of 1947. He has held su-

pervisory positions in several well-known
engineering firms in England.

G. van Beek, m.e.i.c

COURTAULDS (CANADA) LIMITED
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Labatt's Brewery Installs . . .

Economy of operation and flexibility in

meeting varying load conditions are two im-

portam reasons why Labatt's Brewery Ltd.

installed Dominion Bridge boilers for its new

brewery in Ville LaSalle, P.Q.

The Dominion Bridge Type SB Water Tube

boiler shown here supplíes super-heated steam

to drive a back pressure steam turbine used

as a prime mover in the refrigeration opera-

tions, and for process and heating require-

ments. Labatt's also purchased a Dominion

Bridge Scotch Dry Back boiler of 9000 pph.

capacity for standby service. It is a portable

unit which can be used in other plants when

steam loads require the use of an additional

generator.

Provision has been made in the design of

the building for the installation of additional

Water Tube boilers.

Auxiliary equipment, consisting of oil pump-

ing and heating set, oil burners, forced draft

and induced draft fans with drives, metering

and automatic combustion control equipment,

deaerating feed water heater, feed pumps,

water softeners and continuous blow-off equip-

ment was also supplied and installed by

Dominion Bridge.

Information on Dominion Bridge Type SB
Water Tube boilers is contained in Cata-

logue No. B -113. Copy will be sent to you

gladly, on request.

Plants at: MONTREAL • OTTAWA • TORONTO • WINNIPEG • CALGARY • VANCOUVER
Assoe. Company Plants at: AMHERST, N.S. : Robb Engineering Wks., Ltd. QUEREC: Eastern Canada Steel & Iron Wks., Ltd.

SAULT STE. MARIE: Sault Structural Steel Co. Ltd. WINNIPEG: Manitoba Bridge & Eng. Wks. Ltd. CALGARY: Rivereide

Iron & Eng. Wks., Ltd. EDMONTON: Standard Iron & Eng. Wks., Ltd.

Divisions: Boiler • Structural • Platework • Mechanical • Warehouse

Boilers by Domimon Bridg
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• PERSONALS

John H. Fox, m.e.i.c, has been ap-
pointed vice-president in charge of sales

with Honeywell Controls Limited, form-
erly known as Minneapolis-Honeywell
Regulator Company Limited, Toronto.

Mr. Fox was named general sales man-
ager, responsible for the sales activities

of ali divisions of the company's twelve
Canadian offices in 1953.
He has been associated with the or-

ganization since 1935, working in various
sales engineering and sales management
capacities.

C. V. F. Weir, m.e.i.c, of Ottawa, has
recently accepted an appointment with
the Department of Justice as sénior as-

sistant to the chief engineer, Peniten-
tiaries Branch.

A graduate from the University of Al-
berta and the University of Toronto, he
worked for a number of years before
the war, with the City Power plant, Ed-
monton, on design work and as field en-
gineer. Returning to Western Can-
ada in 1945, after lengthy military serv-
ice, he rejoined the power plant as an
electrical engineer. He was transferred
to the position of assistant superinten-
dent of the Edmonton Transportation
System that year and in 1946 became
superintendent of the Calgary Transit
System.

Taking up residence in Ottawa in

1949, he has since then held engineering
positions guiding development in the Na-
tional Parks and Historie Sites of Can-
ada and many federal projeets in the
Yukon and Northwest Territories. In car-

rying these out he has been chief of the
engineering and constrnetion service of
the lands and development services

branch of the old Department of Re-
sources and Development, which later

became the engineering and architec-

tural division of the new Department of

Northern Affairs and National Resources.

Lenox T. Lane, m.e.i.c, president of

Lane and Lnne Associates Limited, Con-
sulting engineers in Sudbury, Ont., is

the 1956-57 chairman of tíie Sudbury
Branch of the Institute.

J. A. Drain, m.e.i.c.

A native of that city, Mr. Lane has

been engaged in the consulting engi-

neering field with his father, F. C. Lane,

O.L.S., since 1945. Prior to that he

served for two and a half years with

the Royai Canadian Engineers follow-

ing graduation in 1943 from Queen's

University. Mr. Lane was awarded a

civil engineering degree.

He is a member of the Association

of Professional Engineers of the Province

of Ontário and of tiie Association of On-
tário Land Surveyors.

James A. Drain, m.e.i.c, has been

named to the newly created post of

vice-president and general manager of

the mining and construction division of

Joy Manufacturing Company. He will be
responsible for research, engineering,

manufacturing and sales of mining and
construction division produets.

Mr. Drain first joined the Sullivan

Machinery Company, which was a pre-

decessor of the Joy Manufacturing Com-
pany, in 1941, as assistant to the presi-

dent. He served as vice-president in

charge of engineering for Joy until 1948
when he became vice-president of the

Canadian subsidiary, at Galt, Ont.

He is a graduate of the Massachu-
setts Institute of Technology and holds

membership in the American Institute of

L. T. Lane, m.e.i.c. H. L. Smith, m.e.i.c.

P. Laporta, m.e.i.c.

Mining and Metallurgical Engineers and
the Canadian Institute of Mining and

Metallurgy.

Philip Laporta, m.e.i.c, has been ap-

pointed vice-president of the J.
Serren-

tino Construction Company Limited,
Montreal.

Before joining his present firm Mr. La-

porta acquired experience in manage-
ment, design and supervisory functions

related to the construction industry while

in the employ of the City of Montreal

for a period of six years, and at Cana-
dian Vickers Limited for three years.

He graduated from McGill University

in 1946.

H. Leslie Smith, m.e.i.c, has accepted

a partnership in the firm of H. H. Min-

shall and Associates Limited, consulting

engineers, at Vancouver.

Mr. Smith recendy returned from San

Francisco where he was employed with

the power division of Bechtel Corpora-

tion as assistant project engineer on tíie

design of the Pittsburgh and Morro Bay
steam plants for Pacific Gas and Electric

and the Fort Lauderdale plant extension

for Florida Power and Light. While there

he was also engaged on water-power
development studies including those on
Snake River. Prior to moving to San
Francisco, Mr. Smith was employed as

sénior engineer with Canadian Bechtel

on the Trans Mountain Oil Pipeline, as

hydraulic design engineer with the B.C.

Electric Company Limited on the Ruskin
and Wahleach developments, and as de-

sign engineer with Western Bridge and
Steel Fabricators Limited.

He graduated from the University of

British Columbia in civil engineering and
took post-graduate studies in soil me-
chanics, theory of tíiin shells, and vibra-

tions of structures at tíie University of

Califórnia.

Dan Scouler, Jr., m.e.i.c, is assistant

chief engineer of the Dominion Steel

and Coal Corporation, Limited, with
headquarters in Montreal.

A native of Halifax, and graduate of

tíie Nova Scotia Technical College, class
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There's been a

Revolution in Rubber

Why A POLYSAR Rubber
For Your Products?

Why? The answer is simple. Because

*there's been a revolution in rubber.

Now . . . with Polysar chemical rubbers

and the help of Polymer's research

laboratories . . . you can be sure of

getting a rubber with the special pro-

perties your products demand.

Whether rubber now enters into

your products or not, you owe it to

yourself to investigate what Polysar

Here's How POLYSAR Rubbers
Have Revolutionized Tires

Tires like the one illustrated—incorporating

Polysar Krylene, Krynol and "S" rubbers

—

have enabled manufacturers to offer motorists

the toughest treads in tire history, with longer

mileage, greater safety and better value. These

three Polysar rubbers provide high resistance

to abrasion, flexing, aging and weathering;

have good tensile strength; and are easily

processed.

Polysar has revolutionized tires— it can

revolutionize your products, too.

POLYMER
CORPORATION

UMITÍD
I

can dò for them. Like manufacturers

in 40 countries, you '11 find that there's

a Polysar rubber to improve your

products.

At Polymer Corporation Limited we

have the largest industrial research

and development division in Canada.

Why not make full use ofour facilities ?

Write to our Sales and Technical Seriice

Division, Sarnia, Canada.

POLYSAR
REGISTERED
TRADE MA RK

SARNIA
CANADA I

POLYMER CORPORATION LIMITED
Sarnia, Canada

Distributors in 28 Countries Around the World
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• PERSONALS

of 1948, Mr. Scouler was first employed
with Dominion Bridge as a student and
also served with the R.C.N.V.R.
He joined Halifax Shipyards Limited

on graduation as a maintenance super-

visor, and in 1952 was appointed plant

engineer for both the Halifax and Dart-

mouth plants & Hahfax Shipyards Ltd.

Karl Bulins, m.e.i.c, has received the

appointment of sénior design engineer

with Bowater's Newfoundland Pulp and
Paper Mills at Comer Brook, Nfld.

Previously concerned with the mech-
anical design of most of the major de-

velopment in the firm during his first

eight years at Corner Brook, Mr. Bulins

carne originally from Latvia, where he
graduated as an engineering technologist

from the University of Latvia in 1931.

From then until 1944 he held various

posts in Latvian industry, ending as area
manager for the Latvian Electric Cor-

poration. At this point in his career, or-

dered by the Germans, he was obliged

to go to Germany to work for the Prus-

sian Electricity Company in Hanover.
Released in 1945 he accepted appoint-

ments with A.M.G.O.T. and U.N.N.R.A.
prior to taking up his present work.

Henry B. Cárter, m.e.i.c, of Corner

Brook, Nfld., has been named sénior

electrical engineer with Bowater's New-
foundland Pulp and Paper Mills, follow-

ing service with the company dating to

1946. He will also serve as consultant to

the Bowater Power Company Limited.

At that time a recent graduate of Mc-
Gill University, with a B.Eng. degree in

electrical engineering, he worked as an
electrical draughtsman. In 1954 he was
promoted to the duties of electrical en-

gineer.

He is president-elect of the Associa-

tion of Professional Engineers of New-
foundland.

F. H. Clark, m.e.i.c, since 1954 con-

struction engineer with Bowater's New
foundland Pulp and Paper Mills, has

been appointed paper mill engineer, act-

ing as engineering assistant to the mill

manager, Corner Brook, Nfld.

A graduate of the Nova Scotia Tech-

nical College, class of 1943, he holds a

B.Eng. degree in mechanical engineer-

ing. Joining the R.C.A.F on receiving

these qualifications, he has also been
associated with Construction Equipment
Limited in Toronto, and Canadair Lim-
ited, Montreal. In 1948 he returned to

his native Newfoundland, to take up
work with Bowater's.

Goerge P. Hobbs, m.e.i.c, chief engi-

neer with Bowater's Newfoundland Pulp

and Paper Mills Limited, Corner Brook,

Newfoundland, has received the appoint-

ment of mill manager
A native of Newfoundland, Mr. Hobbs

has been with his present firm since

1946, joining as assistant chief engineer,

and remaining in the position until two

years ago. Concerned with electrical

problems, speed-up and expansion of

parts of the mill, and the complete ren-

ovation of the electrical and power sys-

tems at Corner Brook and Deer Lake,

he will now have the duty of operating

the equipment and process for the de-

sign of which he was as chief engineer,

responsible.

A McGill University graduate, class

of 1940, Mr. Hobbs had varied engineer-

ing experience before taking up his work

with Bowater's. In the electrical desiepn

field for the explosives factories of De-

fence Industries Limited, during the war,

he also served as electrical superinten-

dent of one of the plants at Nobel, Ont.

At war's end. transferring his interest to

the Pulp and Paper industry, he joined

the Marathon Corporat'on. After design-

ing the firm's new pulp mill at Mara-

thon, Ont., and getting it into operation,

he continued to work for the company

as electrical engineer until he moved to

^orner Brook.

Norman H. Ursel, m.e.i.c, formerly as-

sociate editor of the Engineering Digest,

has joined the firm of Francis R. Joubin,

consulting geologist, at Toronto. Mr.

UrseFs duties within the firm will call

for the correlation of the various phases

in the exploration and development of

mineral resources, with particular empha-

sis on minerais important to the applica-

tions of nuclear energy in industry.

for power

at this

uranium mine

The nearest hydro supply

was eight miles across

the water and so, to bring

dependable power to this

island on Lake Nipissing,

Beaucage Mines chose a
Ruston-Paxman diesel

generating set of 700kw.

A mighty fine job it s doing

too— like so many other

Ruston diesels that are giving

economical, trouble-free

service in Canadian mines.

RUSTON HORNSBY LTD • LINCOLN • ENGLAND
ASSOCIATED WITH DAVEY, PAXMAN & CO. LTD., COLCHESTER
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ASSISTANCE IN WELDING AND

FABRICATION

INCOcan be of service to you

learch Engineer at an on-the-job

:e in the plant of Ellett Copper
Io., Ltd., Vancouver, where work

9s on a nickel-containing stainless

<0m for a brew kettle.

S E R V I C E (

The aid in welding and fabrication given

on the job illustrated above is typical

of the personal assistance available to

Canadian industry through INCO service.

Through this service, INCO puts its facili-

ties, personnel and experience to helping

solve the many metal problems which
occur in the never ending search for better

products. Take advantage of the wide

range of practical experience and back-
ground information available through
INCO Research Engineers . . . if you have
a metais problem with any of your
products, let INCO be of service to you.

*Information involving corrosion, fabrication,

foundry problems, high and low temperature

service and metais selection.

INCO SERVICE GOES WITH INCO NICKEL

DE VELOPM ENT AND RESEARCH DIVISION

THE INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED, 25 KING ST. W., TORONTO
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• PERSONALS

Mr. Ursel graduated from the Uni-

versity of Saskatchewan in ceramic en-

gineering in 1949 and was employed by

the Department of Highways of Sas-

katchewan. Later he worked for the On-
tário Department of Highways and the

engineering division of Ferro Enamels
(Canada) Limited at Oakville.

Mr. Ursel was for a time associated

with the editorial staff of the Engineer-

ing Journal in 1953 and 1954.

W. Hobson, m.e.i.c, of Montreal, for-

merly district manager with D. M. Fraser

Limited, now heads the firm of W. Hob-

son and Associates. The organization is

one of engineering sales representation

for the Esterline-Angus Company
Limited, in the province of Quebec and

Eastern Ontário.

Mr. Hobson graduated in electrical

engineering at McGill University in 1943,

and then served with the R.C.N.V.R. He
was later associated with the Northern

Electric Company Limited, Montreal, in

1948, prior to joining the firm of D. M.
Fraser Limited.

Cornelis Boot, m.e.i.c, director of the

Spero Engineering and Trading Com-
pany Inc., Amsterdam, Holland, a firm

of importers and distributors for Ameri-

A
To UTILITIES

To public Utilities Stone & Webster

offers services of two main types:

—

• Consulting Engineering and

Design and Construction

• Advisory services covering ali

phases of utility management

Its experience includes the design

and construction of steam power
stations having an aggregate capacity

of over 12,000,000 Kw and advisory

services, on a continuing basis, to

more than two hundred clients.

STONE & WEBSTER
CANADA LIMITED

44 King Street West • Toronto 1

can and English firms in the metallizing

field and packaging industry, is now as-

sociated with the establishment of the

organization in Toronto, for European

representation.

Mr. Boot joined the company in Hol-

land in 1946, after twelve years grad-

uate experience in various engineering

fields. These include periods spent with

the Acoustical Laboratories of the Dutch

Institution of Sound at Delft; with N. V.

Philips in commercial technical work for

road and airport illumination; eight years

with Royai Dutch Airlines in general su-

pervision of the radio and electrical de-

partment and training of personnel; and

three years with the Provincial Power

Supply Company of North Holland in

special charge of the electricity ration-

ing during World War II.

Mr. Boot attended the Technological

State University in Delft, following a

five-year course in electrical engineering.

He graduated in 1932.

Last year Mr. Boot was on the in-

structor staff of the University of To-

ronto^ laboratory of applied physics.

John C. Querido, m.e.i.c. has accepted

the position of instrument engineer with

C. F. Braun and Company, Alhambra,

Califórnia.

Mr. Querido was formerly with the

Foxboro Company Limited, Montreal.

He graduated in mechanical engineer-

ing from McGill University in 1951.

Robert Herdman, jr.e.i.c, formerly as-

sistant to the chief engineer at Bowa-

ter's Newfoundland Pulp and Paper

Mills, Comer Brook, Nfld., has been

named to the post of resident engineer.

With Bowater's as a student, Mr.

Herdman has been a member of the

graduate staff since 1950 when he re-

ceived a B.Eng. degree in mechanical

engineering from McGill University.

E. D. Fedryk, jr.e.i.c, formerly of

Montreal, has accepted an appointment

with the Canadian Westinghouse Com-
pany Limited, Hamilton, Ont, as mar-

keting manager in the distribution ap-
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INTERNATIONAL GEOPHYSICAL YEAR BEGINS IN 1957

MAN s unceasing quest for more knowledge oí

space and his world will continue with new

vigour cluring the International Geophysical Year.

Of the 43 countries uniting to mahe simultaneous

observations, Canada s contribution will be signifi-

cant for its studies of the ionosphere and of changes

in the earth's magnetic field. PSC Applied Research

Limited is honoured to worh with the Canadian scien-

tists. Such new and unique instruments as the Aurorai

Recorder, the Stationary Magnetometer and a record-

ing camera were engineered and produced for the

project hy Canada s leading instrumentation firm.

PSC APPLIED RESEARCH
1500 OXONNOR DRIVE. TORONTO

LTD.
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Why you should specify

High Pressure

Boiler Feed PUMPS
• TIMKEN ROLLER

BEARINGS for quiet, smooth
running.

• STAINLESS STEEL PISTON
ROD gives exceptional
resistance to scoring and
corrosion.

• HELICAL TOOTH
GEARING for quiet, long-life

operation.

• EASILY ACCESSIBLE
VALVES of special material,
seating on bronze grid sears.

• LUBRICATION—every
moving part lubricated at
every stroke of pump.

• RECEIVER—welded, heavy
gauge steel tank of either
60 or 110 U.S. gallons capacity.

• PERSONALS
paratus department, industrial products

division.

Formerly a sales engineer with the

Aluminum Company of Canada, both at

Montreal and* Kingston, Ont., Mr. Fed-
ryk is a 1950 graduate of the University

of Toronto in electrical engineering. In

1951 he foliowed the graduate course

in business administration at the Uni-
versity of Western Ontário.

E. L. Littlejohn, jr.e.i.c, of Union Car-

bide Canada Limited, has been appoint-

ed manager of public relations with the

company.
Mr. Littlejohn joined the Union Car-

bide organization after graduating from
the University of Toronto in chemical

engineering in 1949. He spent some
years in the production department of

the Bakelite Company, division of Uniop
Carbide Canada Limited, before transfer-

ring to the sales department in 1954.

Earlier this year Mr. Littlejohn was ap-

pointed sales manager of thermoplastic

products.

R. B. Sweet, jr.e.i.c, formerly assistant

mechnical superintendent of the Canada
Paper Company at Windsor Mills, Que.,

has been promoted to the post of mech-
anical superintendent.

Mr. Sweet who joined the Canada Pa-
per Company early this year, was pre-
viously employed by the Algoma Steel

Corporation Limited, at Sault St. Marie.
He is a University of Saskatchewan

graduate, class of 1949.

Michael O. Jones, jr.e.i.c, has been
transferred from the Singapore assembly
plant of the Ford Motor Company of

Malaya to the Ford Motor Company of

New Zealand, as assistant to the general

manufacturing manager.
Mr. Jones graduated from the Univers-

ity of British Columbia in 1951 and
worked with the Ford Motor Company at

Windsor, Ont., shortly after graduation.

Gerard Gaudreau, jr.e.i.c, has recently

joined the firm of J. U. Moreau and As-

sociates, consulting engineers in Trois

Rivieres, Que., and is engaged in mech-
anical and electrical design with related

structural work.

Mr. Gaudreau received his B.A. Sc.

degree in electrical engineering from
Lavai University in 1953 and since then

has been with Tasse-Sarault and Associ-

ates, engineering consultants in Quebec
City.

A. F. Joplin, jr.e.i.c Chairman of the

Central British Columbia Branch of the

Institute for the 1956-57 term is A. F.

Joplin, division engineer with the Cana-

dian Pacific Railway at Revelstoke.

Born in Victoria, B.C., Mr. Joplin is

a graduate in civil engineering with a

B.A.Sc, degree from the University of

British Columbia. Enrolling at that uni-

versity in 1938 Mr. Joplin's studies were

shortly interrupted by the advent of

World War II. After serving with the

R.C.A.F. for a period of five years he

returned to Vancouver and completed

A. F. Joplin, Jr.e.i.c.

his course in 1948.

With the Canadian Pacific Railway be-

fore graduation and after, he has since

1951 been employed as a division en-

gineer.

Active in the affairs of the Central

B.C. Branch since taking up residence in

the Okanagan in 1950, he has since 1951

held a position on the executive. During
the year 1955 he acted as vice-chair-

man and took over the chairmanship of

the Branch when W. A. Ker accepted

an appointment with the Department of

Lands and Forests at Victoria.

Mr. Joplin is also chairman of the

Central B.C. Branch of the Professional

Engineering Society.

Maurice Paquet, Jr.e.i.c, and Raymond
Bedard, Jr.e.i.c, have opened the con-

sulting engineering firm of Paquet and
Bedard in Quebec, Que., specializing in

heating, ventilation, plumbing and elec-

tricity.

Both graduates of Lavai Univerity,

Mr. Paquet studied electrical engineer-

ing and obtained his degree in 1950;
while Mr. Bedard, who qualified in civil

engineering in 1953 was also awarded an

Athlone Fellowship and has since then

spent two years at the National College
for Heating and Ventilating, London,
Eng. Last year he was employed with
Leblanc, Montpetit and Dorval, of Que-
bec, Que., as a heating and ventilating

engineer.

Mr. Paquet has gained his profession-

al experience with this firm also, and
with Tasse, Sarault, and Associates, an-

other group of consulting engineers A
Quebec.

W. E. Jubien, Jr.e.i.c, who was last

year associated with the department of

civil engineering, University of Alberta,

has moved to Vancouver where he will

work with the firm of Ripley and Associ-

ates, engineering consultants in that city.

Mr. Jubien who received his engineering

training in Eastern Canada, is a grad-

uate of the class of 1954, in civil engi-

neering, at McGill University.

Walter H. Pent, Jr.e.i.c, a 1948 grad-

uate in mechanical engineering of the
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IN POWER STATIONS, as in every sphere

of industry, the results of Metropolitan Vickers research,

enterprise, and experience are clearly evident. Many ad-

vances in the design of equipment for power stations owe

their origin to this- great organisation.

First direct order from Canada for boiler feed pump motors re-

ceived through Peacock Brothers, Montreal, for Boundary Dam
Power Station. This contract covers three 700 hp. 3,600 r.p.m.,

type HTAS. squirrel-cage machines with twin-cooUng air circuits.

H
EPS

li

METROPOLITAN -VICKERS
ELECTRICAL EXPORT CO LTD

HAMILTON, MONTREAL AND CALGARY
A/A515

Agents in Canada — Canadian Westinghouse Company Limited
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IF IT'S MINED,

PROCESSED,

OR MOVED...
..irS A JOB FOR

Transmission Parts for

Perffect Performance
Jeffrey Pillow Blocks:

Solid or Split Journal,
Hollow Dowel,

Dabbitted
Anti-friction

Roller Bearing,
Various flanges.

Jeffrey Set Collars:

Split or Solid Cast
Iron, Solid Steel,

machine faced and
bored true.

Jeffrey Shaft
Couplings:

Pin and Belt

flexible type,
flanged, Oldham

type.

Jeffrey

Holdbacks:
Friction type;
also Differentia

Band Brake,
Silent Ratchet
Safety Lock and
Solenoid.

Jeffrey Takeups: Babbitted Bearing;
also Ball, Roller or Bronze Bushed,
self aligning, positive adjustments.

MANUFACTURING COMPANY LIMITED

MONTREAL—TORONTO

HAMILTON—HALIFAX—VANCOUVER

Diitribvtors m principal círios

ELECTRIC VIBRATING MACMINERY

CHAINS • CONVEYORS • BUCKET ELEVATORS

CRUSHERS AND PULVERIZERS

• PERSONALS

Technische Hochschule in Hanover, Ger-

many, has accepted employment with

Canadian Mechanical Handling Systems
Limited, Windsor, Ont. He holds the

position of superintendent of engineer-

ing.

In 1952 Mr. Pent joined the staff of

the National Breweries Limited, in Mont-
real, as a draughtsman, production divi-

sion. Later he was with Dow Brewery

Limited in that city as a draughtsman-

designer.

Vincent Jolivet, Jr.e.i.c, has accepted

an appointment as assistant professor of

finance at the University of Washington

in Seatde. He will teach corporation

finance.

A civil engineering graduate of Mc-
Gill University, class of 1952, Mr. Joli-

vet also holds the qualification of Master

of Business Administration, received at

Harvard Graduate School of Business

Administration in 1954. Later he be-

came a research assistant in financial

management at the school.

F. M. Corbett, Jr.e.i.c, an Athlone

Fellowship winner, has recently returned

to Canada from Great Britain where he

was associated with the educational de-

partment of Metropolitan Vickers Electric

Company Limited, at Manchester. He is

now employed with the Aluminum Com-
pany of Canada in Montreal.

Mr. Corbett formerly served with that

organization in 1953, also at Montreeal.

Prior to that he was with the Canadian

General Electric Company at Peterbor-

ough, Ont.

R. E. Chamberlain, jr.e.i.c, is with the

Bailey Meter Company Limited in Mont-
real, as a production engineer.

With the firm in Cleveland, Ohio, in

1955, he was prior to that time associated

with the Shell Oil Company of Canada
Limited, as an exploration engineer.

He is a 1953 graduate of the Uni-

versity of British Columbia, with a B.A.

Sc. in electrical engineering.

M. T. Rourke, Jr.e.i.c, has accepted

an appointment as manager of industrial

products with the Sun Oil Company
Limited, wholesale and fuel oil depart-

ments, for the Montreal district.

After graduating from McGill Univers-

ity in metallurgical engineering, Mr.

Rourke was engaged for a year in re-

search work for a large electrical manu-
facturer. Since joining the Sun Oil Com-
pany in 1951 he has been industrial

products department representative, for

the Montreal district.

J. M. Wigham, Jr.e.i.c, a B.Sc. in civil

engineering from the University of Al-

berta, class of 1955, is employed as an
instructor, civil engineering department,
at the University.

Mr. Wigham was formerly associated

with the Regina, Sask., firm of Ducks
Unlimited, as a field engineer.

J. D. Dunn, Jr.e.i.c, formerly with the

Canadian Splint and Lumber Corpora-
tion Limited, Pembroke, Ont. has joined

the staff of Consolidated Paper Corpor-
ation, at Trois Rivieres, Que.

Mr. Dunn is a Nova Scotia Technical

College graduate in mechanical engin-

eering, class of 1951.

G. E. Cotter, jr.e.i.c, formerly of the

Gartside Supply Company Limited,

Granby, Que., has accepted a position

with the GM. Plastic Corporation, also at

Granby.

A 1951 graduate in mechanical engin-

eering, he received the degree B.Eng.,

from McGill University.

E. L. Pearson. Jr.e.i.c, has accepted

employment as a division engineer with

Canadian Industries Limited, ammuni-
tion division, at head office, Montreal.

Recently returned from Great Britain,

as an Athlone Fellowship winner, Mr.

Pearson was associated with the Fraser-

Chalmers Engineering Works, a subsid-

iary of the General Electric Company,
at Erith, Kent, Eng., for the past two
years.

He is a 1953 graduate of the Univers-

ity of Manitoba.

R. A. McDougald, Jr.e.i.c, a University

of Manitoba graduate of 1954, and Ath-
lone Fellowship winner of that year, has
recently returned to Canada, following

M.Sc. studies in production engineering

at the University of Birmingham.
He is now associated with the manu-

facturing and engineering department of

the Peterborough works of the Canadian
General Electric Company.

F. W. Agnew, Jr.e.i.c, formerly of the

Dominion Tar and Chemical Company
Limited, Toronto, has accepted a posi-

tion with Commercial Alcohols Limited,
at Gatineau, Que., where he is employed
as a chemical engineer.

Mr. Agnew graduated with a B.Sc.

degree from Queen's University in 1954.

K. M. Milne, s.e.i.c, a 1956 graduate
in mechanical engineering from McGill
University is worldng as an engineering
trainee with Atlas Steels Limited, Wel-
land, Ont.

reply-paid reader

service cards are

carried in ali issues of

THE
ENGINEERING
JOURNAL
Use these cards to

obtain further information

about products or

services advertised or

mentioned in the

reading columns.
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Gold weather concrete?

With rapid-hardening

Giment Fondu,

quick, elfective road repairs

can be made ali winter long!

(OT.) If Ciment Fondu

is superficially protected

from frost for the first 2 hours,

hardening will proceed satisfactorily,

at exceptionally low temperaturas.

Order a supply today for ali

winter concrefing jobs.

CIMENT FONDU LAFARGE [CANADA] LIMITED
1405 PEEL STREET • MONTREAL 2

Ciment Fondu is the regisfered trade-mark oi Laíarge Aluminous Cement Co. Ltd.. England T-e-ia
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Activities oí the Forty-Seven Branches oí the Institute

and abstracts of the papers presented at their meetings

CALGARY

R. G. PRICE, M.E.I.C.,

Branch News Editor

Guest Speakers

The first regular evening meeting of

the season was held October 4, at the

Palliser Hotel. T. B. Smith, plant super-

intendent of the Pacific Petroleums Gas
Processing and Refining Plant, Taylor,

B.C., addressed the gathering on "Some
Unique Features of the Peace River Gas
Processing Plant."

On October 18, "What Makes Us
Laugh", was the topic of John S. Peach,
director of Public Relations for the

Canadian Petroleum Association.

Monday Luncheon Club

The Monday Luncheon Club of the

Calgary Branch held its first meeting
September 10, at the Al-San Club.

Seventy-five members were present. Phil

Meis of Minneapolis-Honeywell Regula-
tor Company gave a short address on
automatic temperature control and regu-

lators.

Under the direction of "Nip" Guest
and "Bud" Watson, these luncheon
meetings will be held every Monday
throughout the winter. Visiting members
of the E.I.C. are especially welcome.

First social event of the season was a
barbecue held September 13, at Colpitts

Ranch, southwest of Calgary. More than
three hundred people, including E.I.C.

members, families and guests enjoyed a

successful evening under the joint chair-

manship of P. S. Grant and R. S. White.

CORNWALL

L. SNELGROVE, m.e.i.c,

Secretary-treasurer

The Colonel Magwood Bursary

The Cornwall Branch takes pleasure

in announcing the institution and oper-
ation of the Colonel Magwood bursary
for students in first year engineering.

Named after Colonel William Herbert

Magwood who served the City of Corn-
wall for many years as chief engineer,

and has a distinguished record as soldier,

engineer and citizen, the bursary will

assure that the successful candidate will

be able to continue to a higher educa-
tion.

Administered by the Cornwall Branch,
the bursary committee consists of Messrs.

Drummond Giles, M.E.I.C, W. P. Nes-
bitt, M.E.I.C, John Hawke, M.E.I.C,
and Branch chairman, J. Morris, M.E.I.C
This committee reviews applications and
makes the choice of the successful can-
didate, which receives final approval by
the Branch executive.

Funds for the bursary are obtained
from local industries. While it is hoped
that there will be a number of indus-

tries participating in the future, for the

present, those concerned in supplying

the funds are Courtaulds ( Canada ) Lim-
ited, and Howard Smith Paper Mills,

Cornwall.

Applicants must be residents of the

United Counties of Stormont, Dundas
and Glengarry, must have attended high
school in that area, and fulfilled the
Scholastic entrance requirements for the
first year of the engineering school of a

recognized Canadian university.

However, while Scholastic ability must
be sufficient to cope with an engineer-

ing course, this will not be the sole

basis used in judging the fitness of can-

didates. The committee will endeavour
to select the person who in their opinion
will make a good engineer. Such things

as character, perseverance, integrity and
finances will be given careful consider-

ation.

Further information may be obtained
on writing: L. Snelgrove, B.Eng., M.E.-
I.C, Secretary, Cornwall Branch, Engi-
neering Institute of Canada, c/o Court-

aulds' (Canada) Limited, Cornwall, Ont.

Half Century of Service

The bursary honors a man who has

devoted a half-century of service to the

municipality of Cornwall and whose ca-

reer exemplifies the highest principies of

the engineering profession. Bom in Perdi

County in 1870, he was educated at local

schools and in Peterborough. He joined

No. "D" School of Infantry at London,
Ont., in 1891 and completed partial en-

gineering training. Later he took a mili-

tary staff course at R.M.C. In 1897 he
began his career in Cornwall with the

engineering staff of the Ottawa and New
York Railway, as an instrumentman, and

.on completion of this section of railway,

remained in Cornwall and was engaged
in municipal work. In 1902 he com-
menced work for himself, doing mun-
icipal work for several municipalities.

Three years later he began his work as

town engineer, and served continuously

until his retirement in 1954, apart from
a period of active service with the Cana-
dian Expeditionary Force during World
War I.

FREDERICTON

G. R. W. BLISS, jR.E.i.c,

Chairman, Public Relations Committee

O. I. LOGUE, M.E.I.C.,

Secretary-treasurer

Visit Hydro Development

On Sunday, October 14, 1956, Branch
members and their wives motored to the

site of tíie New Brunswick Electric Pow-
er Commission's $50,000,000 hydro elec-

tric power development at Beechwood,
New Brunswick's largest. An enjoyable

luncheon, served in the contractors' cook

house was followed by a talk by J. L.

Feeney, M.E.I.C, chief engineer of the

New Brunswick Electric Power Commis-
sion, introduced by Branch chairman Ira

M. Beattie, M.E.I.C Mr. Feeney gave a

very informative talk on die steps lead-

ing up to the construction of the Beech-

wood power dam and the progress to

date.

A documentary film, compiled by the

public relations department of the Power
Commission was also presented. R. E.

Tweedale, assistant chief engineer of the

Power Commission provided explana-

tions of the film as it was run off.

Later, the group was taken on a con-

ducted tour and various phases of the

work were explained by the job site en-

gineers, acting as guides.

Fredericton Branch members returned

to their respective homes with a much
better understanding of New Brunswick's

largest power development.
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Gel QUALITY AND ECONOMY
in your '57 Budget with

KING Utilities Equipment

THE CHOICE OF MUNICIPALITIES
AND P.U.C. S ACROSS CANADA

Utility

Compartments

KING M96
Utility Body

KING M9S Utility

Body with Crew

Compartment

KING M9S Utility

Body with

Superstructure

KING M96 Utility Body

with Crew Compartment

and Superstructure

KING 144 CW
Heavy Duty Line

Construction Body

KING-Tel-E-lect

Pole Hole Diggers

KING CPT Cable

Reel and Pole

Trailers

Aerial

Ladders

Write for complete informotion on the complete fine of

KING Utilities Service and Line Construction Equipment

Mude in Canada
to meet Canadian
conditions

TE-56-U9

TRUCK ENGINEERING LIMITED
TORONTO WOODSTOCK MONTREAL
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KINGSTON

D. I. OUROM, jr.e.i.c,

Secretary-treasurer

Brig. C. D. Quilliam — Guest Speaker

The first meetíng of the 1956-57 sea-

son took place October 23, at the

R.C.E.M.E. officers' mess in Barriefield.

The guest speaker for the evening was
Brig. C. D. Quilham of Kingston, a
veteran of some thirty years in the British

Army and subsequently Middle East cor-

respondent for the London Times. He
has in recent years been engaged in book
selling and lecturing in Canada.

His topic was "Some Notes on Terror-

ism" in which he discussed the social

and economic conditions which foster un-

rest and which in the extreme may lead

to terror activities by the more radical

element of a society. The pattern of

terrorist acitivity since the early 1930's,

particularly in the Near and Middle
East, was traced and the methods em-
ployed by various terrorist groups was
discussed. In conclusion, Brig. Quilliam

posed the question of what Canadian en-

gineers, in particular those who travei

and work in international fields, can con-

tribute towards an understanding and so-

lution of the problem.

An especially hvely question period

followed which dealt with such things

as recent terrorist activities in Cyprus

and Israel and the significance of the

seizure of the Suez Canal by Egypt.

Some fifty members and guests attend-

ed the meetíng at which Col. C. W. Jones

presided.

LETHBRIDGE

R. D. HALL, jr.e.i.c,

Secretary-treasurer.

R.
J.

D. GARDINER, jr.e.i.c,

JOHN FISHER, jr.e.i.c,

Brandi News Editors

October Dinner Meeting

A monthly dinner meeting of the Leth-

bridge Branch was held on Saturday,

October 27, in the El Rancho Banquet

Room, Lethbridge. About 30 members
were in attendance.

Pleasant dinner music was provided

by Mr. and Mrs. George Brown, fol-

lowed by an enjoyable sing-song led by
Mr. G. S. Brown.
Two distinguished guests for the eve-

ning were Dr. J. C. Sproule, M.E.I.C.,

vice-president and Mr. A. E. MacDon-
ald, executive secretary of the Associa-

tion of Professional Engineers of Alberta.

Dr. Sproule gave a short address and

presented Mr. R. J. D. Gardiner with

his A.P.E.A. membership certificate.

Guest Speaker on Town Planning

Guest speaker of the evening was Mr.

Sam Lurie, M.R.I.A.C., A.R.I.B.A., direc-

tor, Lethbridge and District Planning

Commission, who spoke on the subject

"Town Planning". Mr. Lurie gave an in-

sight into the requisites of a town plan-

ner, but pointed out that while town

planning is now emerging as a profes-

sion, much of the present town planning

is still done by laymen using common
sense and an intimate knowledge of the

town and its problems.

Before planning can begin, Mr. Lurie

explained, a detail^d survev of the dis-

trict must be made; not only of its geo-

graphical features, such as location, soil,

water supply, drainage, minerais, and cli-

mate, but also of its population trends,

economics, governments, employment,

and the shopping habits of its people.

This survey is followed by a develop-

ment period in which detniled engineer-

ing surveys, including studies of high-

ways, sewage, and architecture are car-

ried out.

Mr. Lurie went on to explain that the

third step is to lay out a program. This

procedure requires an intimate knowl-

edge of law, government, and adminis-

tration to ensure that the suggestíons pro-

READ STANDARD
CORPORATION

VACUUM PUMPS
Wet or Dry Service

BLOWERS, GAS BOOSTERS
Heavy duty axial flow positive displacement. For direct

connecting at standard motor speeds. Lower H.P. re-

quirements Volumes, Pressures and Vacuum to meet ali

your requirements.

For information write

637 Craig St. West
MONTREAL, Que.

ENGINEERS

30 Grosvenor Street,

TORONTO, Ont.
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Wallace Barnes produces TÍMO benefits!

Just as every father is proud of his offspring,

we're proud of our two babies . . . "quality"

and "service."

"Service" means that our outstanding
laboratory facilities, engineers and techni-

cians are always at your side, ready to help
you with your problems . . . and "quality"

means Wallace Barnes precision springs
assure the good name of your product even
under the severest conditions.

"Quality" springs are the only kind Wallace
Barnes will ever make . . . or sell.

PICTURE 1
book 1

of 1

FR EE BOOKLET
Our PICTURE BOOK OF SPRINGS is o
photographic reference of the many dif-

ferent types of springs mode. This indexed
book can save time for busy purchasing

1 agents and engineers . . . completely

1 fREE . . . a' letter or penny postcard with

your name and address is ali that is

y needed!

WALLACE BARNES CO.LTD.
Department J54, Hamilton, Ontário

64-174
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PRIVATE WIRE TELETYPE / INTEGRATED DATA PROCESSING

FOR EFFICIENT

^ INTER-BRANCH OPERATIONS

IDP is automation—today's efficient method

of integrating paper work between branches. At

the heart of IDP is Private Wire Teletype—the

communication system that makes time saving and

money saving operations possible.

You owe it to your business to investigate

IDP and Private Wire Teletype—have our Com-

munications specialists show you how you can

benefit in scores of ways. Cali the telegraph

office nearest you.

OTHER COMMUNICATIONS SERVICES

Inquire abou/ Facsimile Services and
Channels for Telemetering.

LIN KED WITH WESTERN UNION FOR CANADA— U.S.A. PW SERVICE

^SERVICE

CP-CN TELECOMMUNICATIONS SERVE ALL CANADA
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posed by the planner will be acceptable

to the community as a whole.

Mr. Lurie concluded with a brief dis-

cussion of the Town and Rural Planning

Act of Alberta and the chief problems

facing the Town Planner in the City of

Lethbridge.

Mr. Lurie was introduced by Mr. C.

S. Clendining. Mr. W. B. Thomson
thanked Mr. Lurie on behalf of the

members present for his informative and
interesting address.

NIPISSING and

UPPER OTTAWA

G. R. KARTZMARK, Jr.e.i.c,

Secretary-treasurer

J. Field Guest Speaker

The Nipissing and Upper Ottawa

Branch held the first meeting of the sea-

son at Temiskaming, Que., on Sept. 26.

J.
Field, guest speaker, formerly of

C.I.L., delivered an interesting address

on "the manufacture of nylon."

The annual fali field trip of the

Nipissing and Upper Ottawa Branch was
held at Falconbridge, Ont., on Oct. 27,

with a visit to the Falconbridge Mines.

After the tour, conducted by various

top personnel at Falconbridge and mem-
bers of the Sudbury Branch, the visitors

were entertained by the management at

a social hour, held in the directors lodge.

Later, proceeding into Sudbury, a din-

ner meeting, also arranged by the Sud-
bury Branch was held at the Granite

Club.

KOOTENAY

G. T. HUGHES, m.e.i.c,

Branch News Editor

Dean A. Macdonald, Guest Speaker

Members of the Kootenay Branch wel-

comed Dean A. E. Macdonald of The
University of Manitoba at a luncheon
meeting in Trail on September 27.

Dean Macdonald dealt with the prob-

lems confronting the universities arising

from the shortage of engineers and he
gave a brief account of the National Con-
ference on Engineering. Scientific and
Technical Manpower which he attend-

ed and emphasized the value of the

meeting.

Dean Macdonald commented that as

far as the University of Manitoba was
concerned, the era of the dedicated tea-

cher was passed. The attraction of high

salaries offered bv industry was a con-

stant drain upon the resourees of acade-

mic teaching; though it was also true

that certain universities could compete
in this sphere.

Bursaries and scholarships partially

solved the problem of assistance in the
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• Steel box section weighing over 40 tons for a mining

company.

Whatever you need in

OR SMALL

STEEL FABRIC ATION

tall

Ore grading machine built for a mining company.

Fabricated steel pump and motor base to support a de-watering pump
and 6,000 H.P. motor.

• Wa" tank shell for a high pressure steam drum for an oil reflnery.

• Prefabricated sections of tank 80 • Conical section for high pressure
ft. in diameter at the base. reactor.

for fast service and
reliable work

In the course of over 100 years of

building ships, Davie Shipbuilding

Ltd. has mastered the shaping,

fabricating, welding and handling

of steel in large or small sizes.

The recently-formed General

Engineering Division of Davie has

inherited this know-how and is

using it in fashioning steel for

industry. Whatever your require-

ments, large or small, Davie Ship-

building Ltd. can fill the bill. Send

us your inquiries.

G*n«raf Bnginmtring Drv/sn»

P.O. BOX 130 UVIS, QUE.
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Vertical Sump Pumps
ATLAS Vertical Sump Pumps
embody the latest and most
modern developments, ensuring

the highest efficiency and greatest

reliability obtainable in pumps of
this type.

These pumps are available in

many sizes and capacities rang-

ing from 10 g.p.m. to 500 g.p.m.,

with heads up to 60 ft. for both
25 and 60 cycles.
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training of engineering graduates. Dean
Macdonald cited the forward step of

Goodrich Rubber in - their Waterloo
plan proposal of thirteen weeks' employ-
ment alternating with thirteen weeks'

study for classes of undergraduates, and
remarked that this could be a successful

undertaking for a city like Detroit. It

would be almost inapplicable to a prov-

ince like Manitoba where long distances

would hamper such a scheme.

Dean Macdonald felt that the press

could be more cooperative in their re-

porting of university policy and illustrated

his point by reading an excerpt from his

local press unfairly criticising the univer-

sity in its procedure regarding failures.

Dean Macdonald concluded by read-

ing extracts from the Bulletin issued by
the National Employment Service pub-

lished September 1956 concerning the

placement of graduates, recognizing the

shortage and suggesting that engineers

should be usefully employed.

HAMILTON

A. F. BARNARD, Jr.e.i.c,

Secretary-treasurer

W. A. H. FILER, Jr.e.i.c,

Branch News Editor

Engineers' Ball

The seventh annual Engineers' Ball

was held on October 5, in the Century

and Burgundy Rooms of the Fischer

Hotel. More than fòur hundred guests

attended this popular event, to enjoy

the delightful informal atmosphere which
prevailed throughout the evening, and
the fast-moving variety of entertainment

afforded. Favours were received by the

ladies and several lucky winners took

home door prizes and special dance

prizes. Receiving the guests at this gay

social event were
J. J. Kelly, chairman of

the Hamilton Branch, and Mrs. Kelly,

A. F. Barnard, secretary-treasurer of

the Hamilton Branch and Mrs. Barnard,

and members of the bali committee.

Many prominent personalities were pre-

sented as invited guests. These were
M. V. Hotchkin, president of the Asso-

ciation of Professional Engineers of

Ontário and Mrs. Hotchkin, of Kirkland

Lake; M. A. Montgomery, vice-president

of the Engineering Institute, and Mrs.

Montgomery, of Kitchener; Mrs. J. R. B.

Carruthers, president of the Womens
Auxiliary of the Hamilton Branch, E.I.C.,

and Mr. Carruthers; H. E. Thomson,
president of the Hamilton Construction

Association, and Mrs. Thomson.

"Get Acquainted Smoker"

The Hamilton Branch enjoyed a "Get

Acquainted Smoker" on October 18, at

the Royai Hamilton Light Infantry offic-

ers mess. Affording an opportunity for

renewal of friendships and the develop-

ments of new ones, this informal type

of meeting is an important phase of

Institute activity which should not be
overlooked.

OTTAWA

S. G. FROST, jr.e.i.c,

Branch News Editor

H. G. Gerber Speaks on Hílton Mines

The demand for high grade iron ore

has made it economical to develop low

grade deposits. The mystery of this ano-

maly was explained by Harry G. Ger-

ber, superintendent of the Hílton mines
at a luncheon meeting of the Ottawa
Branch, on October 4, 1956.

The Hilton mines, known to old tím-

ers in the Ottawa área as the Bristol

mines, are located a few miles from the

Mr. and Mrs. M. V. Hotchkin, left, chat with Mr. and Mrs.

J. J. Kelly, at the seventh Annual Engineers' Ball, held recently

at Hamilton.
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capital, and their redevelopment is be-

ing followed with much interest locally,

due to the methods employed and the

re-vitalizing effect on the área.

Concentration of Iron Ore

Important Factor

The efficiency of a blast furnace is

dependent upon the concentration of iron

ore charged to it. The use of high grade

foreign ores during the war proved econ-

omical and presented a challenge to the

old established mines.

Ore from the Mesabi Range assaying

51 per cent had been accepted by

the steel mills for forty years. Now ores

of 60 per cent iron and more are being

demanded and produced. As natural de-

posits of these high grade ores are rare

it has become necessary to concentrate

the lower grades in beneficiating plants.

It is this concentrating process that has

made it economically possible to develop

such deposits as were abandoned at the

Bristol place.

The Hilton mine will produce a 66
per cent concentrate from a 25 per cent

ore. The crude from the pit will be

ground to particles the size of tooth

powder. By a process of magnetic sep-

aration the iron is then taken from the

waste rock. This finely ground and con-

centrnted ore must next be prepared for

blast furnace use.

The concentrate is rolled in a drum
and pellets about one inch in diameter

are formed, these pellets are then intro-

duced into an oxidizing atmosphere of

about 2400 degrees F. The final prod-

uct is a dense cluster of pellets looking

somewhat like a bunch of grapes. In this

form the ore will be shipped to steel

mills in Hamilton and the United States.

Mr. Gerber was introduced by W. B.

Pennock, chairman, and thanked by
councillor R. E. Hayes. Others at the

head table were: Alan Brown, vice-pres-

ident, Gatineau Power Company; B. H.
Goodings, Ontário Association of Profes-

sional Engineers; R.
J.

Hawkinson, Pick-

ands Mnther & Company; H. I. Mar-
shall, chairman, Ottawa Branch of the

Canadian Institute of Mining and Metal-
lurgy; and W. H. Norvish, assistant di-

rector of the Mine Branch, Department
of Mines and Technical Surveys.

TORONTO
A. C. DAVIDSON, m.e.i.c.

Branch News Editor

Visít to SKF Plant

On September 27, 1956, a visit was
made to the Canadian S.K.F. assembly
plant on Eglinton Ave., Scarborough.
It is always interesting to see how any
specific industry operates, adapting fun-
damental techniques to its own require-
ments. Since grinding operntions predom-
inate in the manufacture of bali and roll-

er bearings it was not surprising to find

When it s

"staying

power"

you want

. . . specify "CCC" pressure-

treatment of polés and

cross-arms for long life!

Pressure-treatment of polés and cross-

arms extends their service life from

3 to 5 times . . . means important

savings in materiais and installation

costs for power and Communications

systems, large or small.

Pressure-treated wood has high sal-

vage value, too, and offers maximum

resistance to fungus decay, insects and

chemical action. It needs little or no

maintenance.

For dependability, economy, long life,

be sure to specify "CCC" pressure-

treatment on your next order of polés

and cross-arms.

SALES OFFICES:

Truro, H.S.

Montreal, Que,
Toronto, Ont.

Winnipeg, Man,
Calgary, Alta.

North Vancouver, B.C.

CANADA CREOSOTING
COMPANY LIMITED
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G-E Roller Hearth Furnace, gas and electric fired, is ideal

for bright annealing steel tubing in a large Canadian plant.

The G-E Car-Bottom Furnace of the recirculation type, is

used for stress relief in the annealing of special steel alloys

CANADIAN GENERAL ELECTRIC SELLS

A COMPLETE LINE OF

HEAT PROCESSING EQUIPMENT

I



10BLEM:

To anneal steel, cast iron and non-ferrous alloys in an economical set-up.

W.UTION:

G-E Continuous or Batch-type Furnaces which anneal metais in flat

or special shapes in one pass, at lower cost.

í Bell Furnaces installed at Peterborough Works of

ladian General Electric are designed for annealing copper

fin reels or coils up to 36" in diameter and 60" high. The

jallation includes two Bell Furnaces and six loading bases

| a capacity of 4000 pounds each. The bases employ new

1 velocity fans and high temperature gradients to assure

1 heating rates and uniform temperature throughout.

«em will complete both heating and cooling cycles in

roximately 8 hours. The protective atmosphere equipment

ires a bright anneal finish for ali sizes of wire. With auto-

ic control and safety features, only one man is required to

rsee the complete, one-pass operation.

ADDITION TO PRODUCT QUALITY here are other ad-

tages you receive when you deal with C-G-E on heating

jlems.

TECHNICAL KNOWLEDGE - Continuous research and

product development assures the latest information on

jprocesses and installations.

EXPERIENCED USER - A large number of G-E Furnaces

are installed in C-G-E plants. This permits a close check

on performance and product quality.

(3) EXPERIENCED BUILDER - C-G-E offers more than 25

years of experience in the industrial heating field, building

ali types of furnaces for a wide range of applications.

(4) APPLICATION HELP - plus installation supervision, as-

sures you the most efficient furnace and system installation.

(5) MAINTENANCE SERVICE - C-G-E maintains trained ser-

vice men who can be on the job immediately should service

be required.

(6) FOR FURTHER INFORMATION contact Industrial Heating

Sales, Canadian General Electric Co. Ltd., 940 Lans-

downe Ave., Toronto, or 5000 Namur St., Montreal, P.Q.

GENERAL ELECTRIC

INDUSTRIAL HEATING

EQUIPMENT

ilevator Furnace at Davenport Works of Canadian
ral Electric is used for high temperature annealing
Jnsformer cores. Furnace fits into minimum space.

487W-356

SEND FOR FREE PROCESS BULLETINS
Please send me the Modern Heat Processing bulletins I have checked below:

Protective Atmospheres
GEA-5907
Furnace and Induction Brazing
GEA-5889
Heat-treating Aluminum
GEA-5912

Industrial Heating Sales

Canadian General Electric Co. Ltd.

940 Lansdowne Avenue
Toronto, Ontário

Annealing Malleable Iron
GEA-5797
Wire Enamelling
GEA-6179
Forging with Induction Heat
GEA-5983

Name

Position

Company

City

Prov.

Mesh Belt Tower Cylindrical Ball Enamelling Furnace Electronic Induction
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these techniques being used in the plant

machine shop instead of the basic tech-

niques of planing and milling. Although
not entirely displaced, these latter two
techniques were employed in a more or

less secondary role.

It was a pleasure to see the clean ah
conditioned área in which designers and
draftsmen worked, using modem office

equipment and drafting machines. The
S.K.F. company are to be complimented
on this aspect of personnel relations.

After touring the plant the visitors had
a well-prepared light lunch and a bottle

of vitamin packed amber fluid to refresh

them. A movie of operations in the com-
pany^ parent Swedish plant rounded out

the program. Both the S.K.F. executive

and members of the E.I.C. Toronto
Branch executive, Messrs. Young and
Norgrove, are to be thanked for a plea-

sant and instructive evening. About one
hundred members visited the plant.

Freshmen's "Initiation"

During the Freshmen's "Initiation" on
September 25, ali embryo engineers were
treated to coffee and doughnuts in the
great hall of Hart House, through the
courtesy of the Engineering Institute,

both the Toronto Branch and the Toron-

to Field Office assisting. CoL L. E.

Grant, Hon. m.e.i.c. and Mr. Harvey
Self, m.e.i.c, ,were present and ex-

plained to the freshmen what the En-

gineering Institute could do for them.

The idea behind sponsoring a part of the

Freshmens reception at the University of

Toronto was to make the students aware

of the Institute. It was felt that the stu-

dents are showing considerable interest in

the Institute as a Canadian body of Pro-

fessional engineers. About five-hundred

and fifty freshmen were entertained.

E.I.C. - I.E.E. Meeting

Mr. Ivan Widdifield reported that the

Joint Committee Engineering Institute —
Institution of Electrical Engineers group

held its first meeting in the Electri-

cal Building on the University of Toronto

campus, Tuesday, October 9, in the eve-

ning. Mr. W. E. Cooper, liaison engin-

eer for nuclear power, Ontário Hydro,

was the speaker.

This photograph, taken at the election dinner of the Eastem Townships Branch

in June, shows, Ieft to right: Mrs. Champagne, Mrs. Mawhood, Mrs. Dick, Mrs.

Masse, Mrs. Phillips, Mrs. Lemieux, Mrs. Cote; standing, G. Cote, m.e.i.c, B.

Lachapelle, m.e.i.c, R. Phillips, m.e.i.c, J. Lemieux, m.e.i.c, G. Masse,

m.e.i.c, R. D. Mawhood, m.e.ic, G. M. Dick, m.e.i.c, and J. P. Champagne, jr.ej.c

KENNEDY
CAN CAST IT

Centricast
...alloy steel, bronze or

alloy iron tubular castings.

Centricast metais are extremely dense, with
excellent physical properties. Centricast

tubular products are economical and highly
practical for machining into rolls, cylinder
liners, ring gears, piston rings, cages for

roller or bali bearings, straight or flanged
bushings. Cylinders of various diameters,

lengths and wall thicknesses . . . supplied
rough machined on outside and inside diameters.
as semi-finished blanks, or as assembly parts
íully machined to specifications. Full details on request.

THE
WILLIAM1^

& SONS
LIMITED

50»»»

Montreal:

A DIVISION OF MILLSPAUGH LIMITED, SHEFFIELD, ENGLAND 1

OWEN SOUND, ONTÁRIO
1224 St. Catherine St. West Haileybury: John H. Brumell
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OIL AND GAS BURNERS

/ The above illustrated oil burner unit, approved by
/ CSA Approvais Laboratories, is equipped witb

/ "Raskin" steam atomizing oil gun. It is adaptable

/ to either natural, induced or forced draft operation

and in many installations proved a capacity range of
25 to 1 without having to change the burner tip or

move the gun in and out. Through its simplicity and

efficient operation it has made many friends for

itself among consulting engineers and plant operators.

Now that gas is coming into wider use, many cus-

tomers will realize the advantages of this unit ivhich

is so easily adaptable to gas firing.

If you wisb to obtain any free literature, tear off this page and mail to us.

We will forward to you our catalogue No. DN-54 showing industrial oil

burners. We shall also inclu.de a reply card which indicates many other

"Raskin" products.

"Raskin" representatives are located from coast to coast. They are capable

to solve most problems and to service ali types of "Raskin" burners. Please

ask for name and address of "Raskin" Representative nearest you.
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Reviewing some of the basic concepts

relating to nuclear reactors and the fis-

sion process generally, the author lists

the basic components of the NPD reactor

presently being built by Ontário Hydro,

Canadian General Electric and Atomic
Energy of Canada Limited, at Des
Joachims, Ont.

The reactor core is a cylindrical steel

pressure vessel 11& feet in diameter and
36 feet high, with hemispherical bottom
and removable top. Coolant enters the

lower header, flows up the tubes and
collects in upper header. Around the

tubes is the moderator space and inside

the tubes the fuel rods are inserted. Low-
er or fuel ends and upper or plug ends
of rods are separable. After irradiation

rods are removed and fuel and plug ends
are separated. Plug ends are then decon-
taminated and used with new fuel

ends, while spent fuel ends are sent to

Chalk River for reprocessing.

The moderator is heavy water, and
without it in the core, NPD does not re-

act. The main coolant circuit flows past

the fuel rods. The coolant is also heavy
water pumped into the lower header,

which flows past the fuel rods, picking

up heat and gives up the heat to the heat
exchanger.

Discussing the unique control system

of NPD in detail, and how the modera-
tor levei is controlled, the author then

describes the plant layout, consisting of—
1. the main section housing reactor,

heat exchanger, turbine, generator and

auxiliaries

2. the maintenance wing
3. the control wing
4. the office wing.

Reasons for the choice of the site were

1. ample supply of cooling water

2. Iand was owned by Ontário Hydro
3. accessibility of site by road and rail

The accompanying photograph was taken at the annual E.I.C. - A.P.E.O. dance
held at Prudhomme's Garden Centre, Vineland, Ont., on Sept. 28. Shown below,

left to right, back row, are: Col. T. M. Medland, I. L. Colquhoun, V. A. McKillop,
and T. C. Keefer. Front row, left to right: A. W. F. McQueen, P. L. Climo, J. H.
Fox, and D. M. Jenkins, chairman of the Niagara Group of the A.P.E.O.

Were looking for keen young

engineers who graduated within

the past few years. Their salaries

would be commensurate with

qualifications and experience,

and every opportunity would be

given them for advancement to

higher executive positions in both

engineering and administrative

capacities.

Our continuing progress and

expansion plans offer a diversity

of jobs in the engineering of

eommunication systems. Latest

types of radar, radio and micro-

wave equipment— network TV
and transmission — telephone

switching, carrier, cable distri-

bution and other eommunication

systems provide a wide choiee

of career over a broad territory.

Write*, phone or apply in

person to our Employment Office

at 620 Belmont St., Montreal—
or 76 Adelaide St. W., Toronto.

*Applicanti shoutd be avaitoble for

interview in Montreal or Toronto.

Illuslration shows
part of a 60-fi- dish

antenna for over-

the-horizon micro-

icave transmission.
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From A to Z
The contribution that Stewarts and

Lloyds have made in ali phases of the

expanding oil business in Canada is

well known.

First, for the production of oil in the

field, this company makes the oil well

casing and tubing. Next, for the bulk

transportation of oil and its products, it

makes the steel pipe that goes into the

network of pipelines.

In addition, Stewarts and Lloyds also

plays a major role in the production of

pipes and tubes for oil refineries.

Recently, it supplied more than 500

miles of steel pipe on one refinery con-

tract alone and, in addition, carried out

the manipulation of some 2000 tons of

process pipe work.

STEWARTS AND LLOYDS
MANUFACTURERS OF STEEL PIPE FOR EVERY USE

STEWARTS AND LLOYDS OF CANADA LIMITED TORONTO • CALGARY
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4. electric power developed is easily

connected to Hydros southern Ontário
system

5. foundation conditions were suitable

and
6. proximity of machine shop and

stores facilities at Chalk River.

Summarizing, the author points out the
joint project is being undertaken for the
benefit of Canada. Canada has abundant
supplies of natural uranium such as will

be used by NPD. Not only will the elec-

trical industry benefit if NPD is a suc-

cess, but also Ú\e mining industry and
indeed everyone who uses electricity.

Prof. H. Macklin Guest Speaker

On October 11, Professor Harold
Macklin M.E.I.C., of the Department of

Civil Engineering, University of Toronto,
gave an evening talk on modern mapping
methods, in the mechanical building of

the university. Professor Macklin was in-

troduced by W. M. Treadgold, M.E.I.C.,

professor emeritus of surveying and geo-
desy at the University of Toronto. Pro-
fessor Treadgold contrasted the days
when he worked in the field using
heavy instruments and pack horses with
the present, where the airplane and ma-
chine plottíng methods had supplanted

the plane table and laborious hand plot-

ting of stadia notes.

Professor Macklin traced briefly the

history of surveying up to the present.

Today the surveyor is called on to pro-

duce cheaply topographic maps which
are the best possible in tíie shortest time,

MapSyin the Toronto Metropolitan area

will often be at a scale of one inch

equals forty feet. In the fringes of the

metropolitan area the scale may vary
from one inch equals one hundred feet

to one inch equals one thousand feet,

with contour intervals running from two
feet to ten feet. Because of the high ac-

curacy required, the surveyor must use

air photography and machine plottíng

methods.

Professor Macklin described the meth-

ods of photography and the costs of

obtaining maps by these methods.

Progress in Surveying Instruments

Professor Macklin discussed the pro-

gress made in surveying instruments dur-

ing post war years. The most note-

worthy achievement is the Zeiss NI 2

levei. This type has no levei bubble

as such, only a small bull's eye type

for preliminary setting of the instru-

ment. A prism suspended in the instru-

ment by wires always gives a levei sight

to the operator. The instrument is capa-
ble of second order accuracy and can

be set up in one half to two thirds

the time required for the ordinary bub-

ble type of levei.

Electronics is being used to an in-

creasing extent for measuring long dis-

tances. The Geodectic Survey of Canada
is using Shoran to set up geodetic nets.

Between 1949 and 1953 about 600,000

square miles of Canada's northland have
been covered by a net and some 325 lines

of an average length of two hundred
miles have been measured with an accu-

racy of one in sixty thousand. Shoran is

a radar type of device whose accuracy

depends on the atmospheric conditions

prevailing during its use. Better knowl-

edge of the meteorology of the atmos-

phere will improve accuracy to one in

100,000. Even for the short time of use,

the Shoran method is proving a remark-

able time saver.

For distances ranging between one and

fifty miles, two devices are available for

very accurate measurement, one, called

a geodimeter, made in Sweden, is cap-

able of first order measurement, but is

bulky though portable and quite expen-

sive. The operation is based on the use of

modulated light sent out from a fixed

station, and reflected to a modulated

photo electric call receiver. The success-

ful operation of the equipment depends

on intervisibility and clear weather. An-
other device called a Tellurometer is

FIG. 1026

McAVITY-

MILWOOD

GATE

VALVE

McAVITY-MILWOOD
GATE VALVES

WITH EXCLUSIVE PATENTED SELF-ALIGNING SEATS

• No matter where you go in Canada you'11 find that the McAvity trademark
stands for TOP VALUE in valves, hydrants and a mint of other equally well

known brass, iron and steel products . . . many of which are EXCLUSIVE to

McAvity.

• The McAvity-Milwood Valve Figure 1026 is an example of this exclusive manu-
facture. Its patented SELF-ALIGNING SEATS are made only by McAvity. And
this Valve can be furnished as required with ends screwed, Flanged or to suit

Universal Pipe Transite Pipe, or for Victaulic Couplings.

WRITE OUR
NEAREST OFFICE

FOR

ILLUSTRATED

BULLETIN SINCE 18 3 4

T. McAVITY & SONS, LTD.. SAINT JOHN, N.B.
Montreal — Toronto — Winnipeg — Calgary — Vancouver

T. McAvity & Sons (Western) Ltd., Medicine Hat, Alberta.
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EXIDE-IRONCLAD BATTERIES
For electric industrial truck operation

^^^^^^^^^

1 Cold test

1 i t|

1

Deliver the power over a wide range of temperatures

BATTERY FOR ELEC-
TRIC INDUSTRIAL
TRUCK. Exide-lronclad

Model TH. Write for

Bulletin No. 5161.

At few places on earth do storage

batteries ever encounter such extremes

of cold and heat as are used to

test Exide-lronclad Batteries in the

laboratory.

These tests prove that Exide-lronclad

Batteries can be depended upon over a

wider range of temperatures than they

are ever likely to be asked to endure.

And they provide tangible extra assur-

ance of dependability at ali the more

normal operating temperatures.

Extreme temperature performance is

especially important when a battery must

have continuous dependability. It is

often at these extremes that a battery is

most needed. And a battery cannot be

called dependable unless it can be

counted on every day—ali of the time.

The high and low temperature per-

formance of Exide-lronclad Batteries is

a direct result of their unique construc-

tion features and special engineering. In

countless applications, these batteries

have earned an unmatched reputation

for long life and high capacity. When
you need batteries for heavy duty uses,

be sure to specify Exide-lronclad. Write

for detailed bulletin. Exide Industrial

Division, The Electric Storage Bat-

tery Company (Canada) Limited,

153 Dufferin St., Toronto.

xxxoe
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being developed in Johannesburg, South
Africa, which uses radio waves of 10 cm.

wave length. It is expected that this ap-

paratus will be capable of an accuracy
in the neighbourhood of one in 200,000
over a 35-70 mile range.

In conclusion Professor Macklin re-

marked that the chainman was still the

most valuable equipment for measuring
distances less than two thousand feet.

About seventy members enjoyed the
paper and the question period which fol-

lowed.

Panei on Engineer Shortage

On October 25, a panei discussion was
held in the mechanical building of the

University of Toronto with the subject

"The Engineering Manpower Shortage."
Under the expert guidance of the chair-

man, Dean R. R. McLaughlin of the Uni-
versity^ faculty of applied science the

panellists developed their themes, be-
ginning with Mr. Ira Needles, president

of B. F. Goodrich, Canada, Limited, Kit-

chener.

Plan for Education

Mr. Needles talked of the plan called

Waterloo College Affiliates, telling what
is proposed for the Kitchener-Water-
loo area. Briefly it is a plan for educating

young men so that they will take up
engineering or become technicians. The
plan alternares a quarter of a year in

business or in industry with a quarter of

a year completing grade XIII. Two years

will be spent this way. A third year may
be added to the first twa. It is not a

terminal course and not an apprenticeship

but the key to higher education. Mr.

Needles felt that young people growing
up in an industrial town have little or no
motivation toward higher education be-

cause of family environment. The envir-

onment is not bad, simply that the young-

ster sees his father working in a factory

and acquiring the material things of life

quickly so the youngster wants to do like-

wise.

Not ali will be allowed to enter the

course. Selection by counselling and pre-

study of the individual it is hoped, will

prevent large numbers of disastrous fail-

ures.

Foundation to Evaluate Needs

S. H. Deeks, chief of engineering,

Orenda Engines, followed. He explain-

ed first that he was on leave from Oren-

da Engines and is presently executive di-

rector, Industrial Foundation on Educa-
tion. His topic was, "The Background of

Canada's Science and Engineering Short-

age." One of the first moves for the

Foundation would be to assess the short-

age in the light of the demands of the

Canadian economy and then in the light

of the demands of world economy as it

affects the Canadian economy.

There is now, Mr. Deeks said, a world

revolution in scientific discovery and

progress. Nations which lead in discovery

and progress will control the world.

So that Canada would not be left be-

hind in the advance, the Foundation

would evaluate Canada's economic and

military needs as far as engineers and
technicians were concerned, establish a

course of action based on this evaluation,

and then increase teaching staffs at the

universities and technical schools to pro-

duce the necessary graduares.

The shortage of engineers could be al-

leviated by more technicians who would

do the routine work which engineers

presently do. The co-operative training

scheme such as the one proposed in Kit-

chener-Waterloo was being viewed very

favourably.

As the Foundation presendy saw it,

there would be a rise in the number of

scientists and engineers of about four

times, and ten times in the number of

technicians over the the next twenty

years. Presendy Canada can supply

one quarter of the demand. We may
fali behind in Canada.

Pointing the way to high-level fíltration

Filtration in depth by the use of felt fabric elements, cleanable

elements where necessary, long life and foolproof operation

—

these are some of the reasons why VOKES filters have been so

successful in combating the menace of harmful abrasive particles in

fuel, lubricating oil and air.

PI0NEERS 0F SCIENTIFIC FILTRATION

VOKES (CANADA) LTD. 3801 DUNDAS STREET WEST, TORONTO. Tel. ROCER 2-7569. A Subsidiary of the World Wide VOKES Organisation

V233

1754 (72) THE ENGINEERING JOURNAL—DECEM B ER, 1956



Let us help you answer
these questions
about compressed air:

Can compressed air be produced

more efficiently and economicaily?

How moch is it costing to operate

present compressors ?

• Is compressor capacify enoogh to

give fuli pressore throughout the

entire air system?

• Can present compressor plant be

improved by re-location and re-

instaliation?

• Is the efficiency of present com-

pressors such that it is advisable to

continue running them?

Atlas Copco engíneers are available to help

you solve these problems and to give you

the benefit of advice of specialists in ali

fields of compressed air engineering. Atlas

Copco gives 24-hour service anywhere in

Canada.

Write for further information.

PRINCIPAL DATA
Conservative rating for 24-hoor dufy.

Model Speed
r.p.m.

Performance at 100 p.s.i.

Free o ir

delivery

e.f.m.

Power
consumptíon

h.p.

Coolínç

water co

i.g-.p.hr

ARI * 600 330 62 300

AR3*' 500 570 105 500

AR4* 450 795 146 725

AR5 360 960 177 850
,

AR7 327 1710 314 1500

|

AR9 300 3220 588 2900

*PorfabIe skid-mountíng available for semi-permanent

installations.

( Atlas Copco Canada Ltd.

! Head Office: Metropolitan Blvd.,

! Dorval, P.Q.

i Mail Address: Montreal Airport, P.O.

! St. John's, Nfld. • Truro • Quebec

! Sherbrooke • Montreal • Val D'Or

Toronto • Haileybury • Timmins • Kirkland

! Lake • Sudbury • Sault Ste. Marie

1 Port Arthur • Red Lake • Winnipeg

i Edmonton • Vernon • Nelson • Vancouver

'o. i»»*

ROCK DRILLS • DRILL STEELS • COMPRESSORS • AIR TOOLS • PAINT SPRAY EQUIPMENT
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Definition of Engineer

Colonel J. K. Bradford, the director of

the placement service at the University of

Toronto spoke briefly on the topic of

"Define Your Terms." Colonel Bradford

hoped that someone at the meeting

would define for him the term "En-
gineer." After running over some statis-

ics on the probable future needs for en-

gineers in the U.S.A. he remarked that

the engineering specialty fields now
short of help were the metallurgical,

electrical, heat, chemistry, mechanical

design and aircraft. There will, said

the colonel in conclusion, be an
expanded utilization of the engineer

who will move into a position in our
technological economy where he will dis-

place the lawyer from management.

Wastage — Not Shortage

D. B. Abbey of the Underwriter's

Laboratories of Canada, took the view
that there was a wastage of manpower
rather than a shortage. Engineers should

be taken out of the routine jobs of time

study, order and pricing departments and
other routine technical assignments.

There should be proper utilization of

present talent and development of future

talent.

Small industries should retain consult-

ants rather than attempt to hire engin-

eers, and employers in large industries

should train engineers themselves.

Mr. Abbey feels there is a trend to-

ward a general type of engineering

course rather than as presenHy, courses in

a number of different specialties.

At the present time there is an artifi-

cial shortage created by competitive bid-

ding due to the sudden expansion of the

economy in Canada.

Mr. Abbey summed up his arguments

by suggesting that engineers should de-

velop themselves; that engineers were
not part of the management team, just

advisers, and finally that we in Cana-

da should try living within our technical

manpower means.

"The Head Hunters"

Mr. McMullen, manager of technical

personnel, of Canadian General Electric,

discussed the intriguing title, "The Head
Hunters." He described the trials of a

personnel manager trying to obtain tech-

nologists and technicians in Europe. Nor-
way forbids any recruiting on her soil.

Germany skims off the good ones for

work at home.

Mr. McMullen brought out two very

interesting points: There is no distinc-

tion between the professional (degree

engineer) and the non professional

(technical school grdauate) in Europe;

and there is not much incentive spread

between the salary earned by a mas
of little experience and a man with

a great deal of experience.

Will the European source dry up? It

will, because opportunities in Canada are

difficult to sell, and the requirement of

the degree will increase the use of the

technician.

The discussion from the floor was live-

ly. Mr. Needles emphasized that an en-

gineering education was the finest which
could be secured, the engineering train-

ed man usually made the best executive

material, and finally that young people

could be inspired to enter the profession

in high school, instead of drifting into in-

dustry.

Colonel Bradford felt that he had no
stockpile of engineers on hand and con-

sidered the flow of engineers to and
from the United States a two-way street.

Both countries could benefit.

Ali panellists stood up bravely under

fire from the floor and were thanked
on behalf of the eighty members present

by Lou Bresolin, Toronto Branch secre-

tary.

BOWSEfe
Engineers and manufacturers to general indus-

try of Liquid Control Systems for 70 years

Specialist Designers and

Fabricators of Fuel and

Lube Oil Installation for

AIRPORTS

RAIL, BUS and

TRUCK TERMINALS

PIPE LINE and

BULK TERMINALS

SERVICE STATIONS

GARAGES

Ne. 842

DEHYDRATOR

Removes 99.99% to

100% Water (Free or

in Emulsion) FROM
GASOLINE, JET and

OTHER LIGHT VIS-

COSITY FUEL OILS.

DEHYDRATION

FILTRATION

METERING

PROPORTIONING

BLENDING

DISPENSING

Wotch for our announce- _______ __ _ _ _ — Oil Dehydrotor and Condi-

ment on the revolutionary FIL- I HERIMO-VA£ tioner for °" lube oil types

new " " "W ^ and viscosities.

DOES NOT REMOVE INHIBITORS AND ADDITIVES FROM THE OIL IT PROCESSES

yúJVi inquihisLÁ ahst bwiisud

S. F. BOWSER COMPANY LIMITED
HAMILTON, ONTÁRIO

BRANCHES — MONTREAL — OTTAWA — TORONTO — WINNIPEG — REGINA — CALGARY — VANCOUVER

1756 (74)
THE ENGINEERING JOURNAL—DECEMBER, 1956



PRESSURE VESSELS

• CARBON STEEL

• ALLOY LINED

• SOLID ALLOY

Top illustration shows a 10 ft. 6" diameter vessel,

127 ft. long fabricated in stainless steel-clad plate,

Monel "Smithlined" plate and carbon steel, for use

in an oil refinery. The lower illustration shows a

suction drum for 700 p.s.i. pressure at 1 50° F. It

was hydrostatically tested to over 1200 p.s.i.

pressure.

JOHN INGLIS CO. LIMITED

General Engineering Division

TORONTO CANADA

In the fabrication of big pressure vessels Inglis

applies the unique experience and equipment built

up to supply the needs of industry and defence. In

oil refining, pulp and paper, chemical and rubber

industries, pressure vessels built by Inglis are carry-

ing a large share of the load. These illustrations

demonstrate our ability to satisfy a wide variety of

requirements. 1-200-54

MONTREAL • WINNIPEG • CALGARY • EDMONTON • VANCOUVER
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Stanley

Park

Pavilion

• BRANCH NEWS

VANCOUVER
A. D. CRONK, Jr.e.i.c,

Secretary

T. F. HÀDWIN, M.E.I.C.,

Branch News Editor

Social Evening
In its unequalled setting, Stanley Park

pavilion, Vancouver, was ideal for a

social evening of games and dancing,

held on Ladies' Night, October 13.

F. Cazalet, M.E.I.C., and E. S. Hare,

Jr.E.I.C, conducted the games and the

absence of a house percentage was par-

ticularly pleasing to the winners. John
Emerson's orchestra played for the dance

and was ably assisted with vocal num-
bers by the hitherto unknown vocalist

and chairman, S. S. Lefeaux, M.E.I.C.

The varied program was unusually

successful in making members better ac-

quainted with each other and in pro-

moting a feeling of good fellowship.

Field Trip

The 1956-57 executive of the Van-
couver Branch have been very success-

ful in promoting activities that tend to

weld the Branch into a family unit as

well as make the members feel they are

getting something available only to mem-
bers. Recent examples are field trips or-

ganized to go through one of the most

modem breweries on the continent, Sep-

tember 27 and October 25. Sicks' Capi-

lano brewery was designed with every

facility for efficient production and dem-
onstrated what architects and engineers

can do to reduce production labor costs,

keep equipment maintenance to a mini-

mum and make sanitation easy. With
tiled floors and walls, copper and brass

vats and the special fermentation tanks,

the visitor is impressed with the em-

phasis on cleanliness. Any day can be

visitors' day. D. McRoberts, M.E.I.C, is

chief engineer of the company and D.

Bloxham, engineer of the inspected plant.

J. T. Madill Paper Presented

While many papers are written on the

design features of engineering projects,

few are written on construction details

and the operating problems that follow

completion of a project. The Vancouver

Section was very fortunate on October

(Continued on page 1774)
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"PACPIPE" SERVES

PUNTLEDGE DEVELOPMENT
Pictured is a 12-foot Power Penstock

recently completed for the British

Columbia Power Commission at their

Vancouver Island. Continuous Wood
Puntledge River Hydro Development on

Stave Pipe supplied and installed by

"PACPIPE" is giving excellent service

ali over the world.

Our new catalogue gives full information

Wrire now, without obligation, for your copy

to*.

pacpipc
W O O D PIPE Bt TANKS
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News of Other Societies

Commonwealth Mining and Metallurgical Congress

At the invitatíon of the Canadian In-

stitute of Minins; and Metallurgy and
with the approval of the Commonwealth
Council of Mining and Metallurgical In-

stitutions, the Sixth Commonwealth Min-
ing and Metallurgical Congress will be
held in Canada during the period from
September 8 to October 9, 1957.

The Program

Arrangements for the Sixth Congress
program are well advanced, with major
meetings scheduled as follows:

Vancouver, B.C., Sept. 8, 9, 10
Edmonton, Alta., Sept 16, 17
Winnipeg, Man., Sept. 19, 20
Toronto, Ont., Sept. 27, 28
Ottawa, Ont. Sept. 30, Oct. 1

Montreal, Que. Oct. 2
Quebec, Que., Oct. 3, 4
Halifax, N.S. Oct. 8, 9.

Programs and tours are being designed
to include virtually every aspect of Can-
ada^ tremendous complex of mineral ex-

ploration, development, beneficiation,

manufacture and marketing; or govern-
ment administration, research and scien-
tific investigation.

The Technical Programs Committee
has decided that technical information
will be most advantageously presented
by means of plant visits, subsequent fó-
rum and panei discussions, and in spe-
cially prepared descriptive literature

which will be obtainable during the con-

gress by means of Technical Volumes.

There are special tours of Canada be-

ing arranged by Thos. Cook and Son,

official travei agent for the Sixth Con-
gress.

The "Second Brochure" of the Con-
gress, now available, contains general in-

formation, tour plans and application

forms. The Canadian Committee is re-

questing that completed application

forms be delivered by January 31, 1957,

to The Executive Secretary, Sixth Com-
monwealth Mining and Metallurgical

Congress, 837 West Hastings Street,

Vancouver 1, B.C.

Canada on Display

R. W. Diamond, m.e.i.c, president

of the Sixth Congress, in a message to

the 3000 interested persons in 70 coun-
tries, writes: "Every effort is being made
to ensure for ali delegates an unequalled
opportunitv to visit Canada under the

best possible auspices. The Government
of Canada, the Governments of the
Canadian Provinces, The Canadian In-

stitute of Mining and Metallurgy, The
Canadian mineral industries and the
people of Canada look forward with
keen anticipation to the privilege of

placing our country and its great

mineral industries on display for you
next year."

International Welding Institute

The International Institute of Weld-
ing, organizing the international annual
assembly for 1957 at Essen, Germany,
June 29 to July 6, will be supported
by a Canadian Committee.

Membership in the I.I.W. for Canada
is shared by the Canadian Welding So-
ciety, the Canadian Welding Bureau and
the Department of Mines and Technical
Surveys.

7.7.W. in Canada

In order to expedite and direct the
activities of the I.I.W. in Canada the
members have elected a provisional ex-
ecutive to act until the formation of a
Canadian Council. Rules and regula-
Hons have been formulated to govern
the operations of the Canadian Council.

R. A. Dunn, general sales manager,
Canadian Liquid Air Company Limited,

Montreal, ( representing the Canadian
Welding Society), is the provisional

chairman, and R. W. Stickney of the
Canadian Welding Bureau, Toronto, is

the provisional executive secretary.

Other members of the provisional ex-

ecutive include: E .A. Gill, manager in-

dustrial heating, Canadian General Elec-
tric Company Limited (representing
C.W.S.), H.

J.
Nichols, chief welding

metallurgist, Department of Mines and
Technical Surveys, W. P. Campbell, De-
partment of Mines and Technical Sur-
veys, C. H. Elsley, supervisor of auto-
matic welding equipment, Dominion
Foundries and Steel Company Limited
(representing C.W.S.), and R. M. Good-
erham, Canadian Welding Bureau.

The Ínterim executive accepted the
duty of informing Canadian industry and
individuais of the 1957 assembly in Es-

sen. Details of this meeting were pub-

lished in the November 1956 issue of

the Journal.

Adequate Wiring Program

The Canadian Adequate Wiring Bu-

reau (126 Davenport Road, Toronto)

will launch a program in 1957 designed

to influence home owners to improve

overloaded electrical systems and to de-

mand high standards for systems in new
homes.

The estimate is that there are 2.5 mil-

lion inadequately wired homes in Cana-

da. The results are inconvenience and
fire damage, as well as constriction in

the market for electrical products.

The Canadian Electrical Manufacturers

Association supports the Bureau finan-

cially, while other national organizations

participate in its work, with electrical

utilities, contractor associations and
Electric Service Leagues. The executive

committee is headed by R. E. Bailey,

chairman.

Its objective is to advance the installa-

tion of wiring which will be sufficient

to increase the use and usefulness of

electricity and electrical products in

homes and other structures and wher-
ever the better use of electrical equip-

ment depends on the adequacy of the

wiring system.

The CAWB acts as a liaison with

related U.S. programs, also. Arrange-

ments are being made within the in-

dustry to hold the annual Electrical

Week in Canada at the same time as it

is observed in the United States, the

second week in February.

Col. Robert Dickson Harkness, m.e.i.c.

of Montreal was elected president of the

Canadian Electrical Manufactuiers As-
sociation at the annual meeting in Octo-
ber. Col. Harkness is president of North-
ern Electric Co. Ltd.

C.I.S.S. Convention

The 23rd annual convention of the

Canadian Institute on Sewage and Sani-

tation was held in Windsor, October 29
to 31, 1956.

The president of this Institute was
C. G. Russell Armstrong, m.e.i.c, past-

chairman of the Border Cities Branch of

the E.I.C. and a past vice-president of

the Institute.
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There were 528 registrations for the convention, which

included papers and discussions on the modern science and
practice in refuse disposal, public sewerage systems, air pollu-

tion, control, oxidatíon ponds, sewer laying and maintenance,

sewage treatment plants for small municipalities, and reviews

of specific provincial and local programs, plans and problems.

L. B. Allan, m.e.i.c, commissioner of roads for Metro-

politan Toronto, assumed the presidency at this meeíing. A. E.

Berry, m.e.i.c, is secretary-treasurer of the C.I.S.S. He is

general manager of the Ontário Water Resources Commission.

Calendar

Management
The Canadian Management Council will hold the annual

general meeting in Montreal, on January 14, 1957.

Concrete Products

The eighth annual convention of the National Concrete

Products Association will be held at the Sheraton Mount Royai

Hotel in Montreal, January 17-19, 1957.

Metals Engineering

G. MacDonald Young of Montreal has been elected vice-

president of the American Society for Metals, the first Cana-
dian to hold an executive office in this society. Mr. Young
is technical director of the Aluminum Company of Canada,
Limited.

Standards

The Laboratories of the Canadian Standards Association are

now known as the CSA Testing Laboratories. The change was
made in October.

A new district office of the laboratories was opened in

Winnipeg, at that time, with M. Lasko appointed as Winnipeg
district engineer.

Heating and Air Conditioning

The 63rd annual meeting of the American Society of

Heating and Air Conditioning Engineers (62 Worth Street,

New York, 13) will take place in Chicago, 111., February 25
to 28, 1957.

Steel

The 55th annual meeting of the Steel Founders' Society of

America ( 606, Terminal Tower, Cleveland 13, Ohio ) is sched-

uled for March 18, 19, 1957, at the Drake Hotel, Chicago, 111.

Plant Maintenance

Advance registration cards for the eighth Plant Maintenance

and Engineering Çonference, to be held in Cleveland, at the

Public Auditorium, January 28-31, can be obtained from
Clapp & Poliak, Inc., 341 Madison Ave., New York 17. N.Y.

Tool Engineering

An invitation has been issued to Canadians to submit

papers for the 26th annual convention of the American Society

of Tool Engineers to be held in April, 1958. Papers submitted

for the 1958 convention will be accepted for consideration

until May 1, 1957. ASTE membership is not required. Each
proposal should include an outline of the paper, the author's

name, his title and affiliation. This information should be
submitted to L. S. Fletcher, Progress Director, American

Society of Tool Engineers, 10700 Puritan Avenue, Detroit 38,

Michigan.

The program for the 25th annual convention, the silver

anniversary meeting of ASTE, is completed. This meeting will

take place in Houston, Texas, in March, 1957.

Road Show
Discussion of the roadbuilding market and new engineering

techniques will dominate the 1957 convention and road show
of the American Road Builders' Association, taking place in

Chicago, January 28 to February 2, 1957.

Canadians may register for this meeting through the Cana-
dian Good Roads Association (270 Maclaren St., Ottawa, Ont.

)

Publications of Engineering Societies
1957 Subscription Rates

Exchange arrangements exist between The Engineering In-
stitute of Canada and engineering societies in the British

Empire and the United States whereby members of the In-
stitute may secure the publications of these societies at special
rates which, in most instances, are the same as charged to their

own members. A list of these publications widi the amounts
charged is given below. Subscriptions should be placed at

E.I.C. Library, 2050 Mansfield St., Montreal 2, Que. These
prices are subject to change without noticc, so no remittance
should be sent until an invoice has been received.

Rate to Rate to

E.I.C. Non-
Members Members,

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS
Chemical Engineering Progress $5.75 $6.50

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
Electrical Engineering $7.25 $12.50
Transactions—annual, bound 10.00 12.50
Combined subscription to Electrical Engineer-

ing and bound Transactions (1956 Trans-
actions available Spring 1957) 12.00 21.00

Transactions 1957 bi-monthly issues:—
Electronics and Communications
Applications and industry

Power apparatus and systems per part 3.25 5.25

AMERICAN SOCIETY OF CIVIL ENGINEERS
Civil Engineering $5.25 $5.75

Proceedings separares 16.00 25.00

Transactions 1956 paper 9.00 16.00
Transactions 1957 (if order received by Jan-

uary 15, 1957) paper 7.00 12.00

Transactions 1957 (if order received after Jan-
uary 15, 1957) paper 9.00 16.00

AMERICAN SOCIETY OF MECHANICAL ENGINEERS
Mechanical Engineering $6.00 $7.00

Transactions and Journal of Applied Mechan-
ics (monthly) 10.50 12.00

Journal of Applied Mechanics (4 issues) . . . 4.50 5.00

Transactions and Journal of Applied Mechanics
(Annual, bound) 1956 ready Spring 1957 15.50 18.00

Applied Mechanics Reviews 21.00 25.00

INSTITUTION OF CIVIL ENGINEERS
Proceedings

Part I General $3.50

Part II Airport, Maritime, Railway and
Road Engineering 2.00

Part III Public Health, Structural Works
Construction and Hydraulics 2.00

Ali three parts together 6.50 $12.00

INSTITUTION OF ELECTRICAL ENGINEERS
Joumal. General Papers $2.75

Part A. Power Engineering 3.50

Part B. Radio and Electronic Engineering 3.50

Part C. Collected Monographs 2.00

Journal and three parts together 11.00

Science Abstracts

Seetion "A" Physics 10.00

Section "B" Electrical Engineering 8.75

Both Sections together 16.00 23.00

INSTITUTION OF MECHANICAL ENGINEEBS
Chartered Mechanical Engineer Separates of

Proceedings and Automobile Division Pro-

ceedings $20.50

Automobile Division Proceedings 2.75 $3.25

Chartered Mechanical Engineer 5.50 8.50

INSTITUTION OF ENGINEERS, AUSTBALIA
Journal $6.50 $12.00

INSTITUTION OF ENGINEERS, ÍNDIA
Journal $8.00 $12.00

NEW ZEALAND INSTITUTION OF ENGINEERS
New Zealand Engineering $2.75 $4.00

SOUTH AFRICAN INSTITUTE OF ELECTRICAL
ENGINEERS

Transactions $5.00 $9.00
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Library Notes
Additions to the

Institute Library

Reviews, Book Notes

Standards

BOOK REVIKW

Man's role in changing the face of the
earth.

W. J. Thomas, ed. Toronto, University Press,

1956. 1193p., illus., $12.50.

In 1955 a symposium was held in Prin-

ceton: the topic discussed by the seven-

ty participants was man's role in chang-
ing the face of the earth. An attempt
was made to evaluate man's capacity to

transform his environment, and to assess

the cumulative and irreversible altera-

tions man has made on and to the earth.

The symposium was sponsored by the

Wenner-Gren Foundation which was
created in 1941, two of its objects be-

ing the application of techniques devel-

oped in other fields to the solution of

anthropological problems, and the dis-

semination of the results of anthropolo-

logical research in an attempt to win
more public support. It was felt that a

symposium of this type would further the
work of the Foundation, attempting as it

did to survey a topic of interest to many
different disciplines.

The book is divided into three sec-

tions the first of which, Retrospect, pro-

vides the background for the study, and
traces the changes wrought by man
from his first use of fire, through the
influences of the food-producing popu-
latíons in different áreas and at dif-

ferent eras, to the present period of
urbanization.

The second section, and to the en-
gineer that of the greatest interest, is

entitled Process, and describes the ways

Members may borrow the

books mentioned in these

Notes on application to the

librarian. Two books may be

borrowed for two weeks.

LIBRARY HOURS

Monday to Friday

9 a.m.— 5 p.m.

Saturday 9 a.m. - 12 noon.

in which man has made the changes

on the earth. Some of the topics con-

sidered are the effect man has had on
seas and waters; the alteration of clima-

tic elements; erosion and soil changes;

pollution; and urban and industrial de-

mands on the land.

The final section, Prospect, considers

the effect man's actions have had on
the habitability of the earth and on

man's own evolution. Also considered

are the material and ideological limita-

tions which man may have produced for

the future.

This is a very readable book, and is

well-documented for those wishing to

pursue further any particular topic. The
engineer has contributed to so many of

the changes which have been made in

the past, and will be responsible for so

many future developments that we feel

this book will be of interest to many of

our members. s.c.

BOOK NOTES

Prepared by the Library The Engineering Institute of Canada

*Book notes marked by an asterisk have been
provided through the courtesy of the Engineering

Societies Library in New York.

"Achitectural graphic standards 5th ed.

C. G. Ramsey and H. R. Sleeper. New York,

Wiley, 1956. 758p., $18.50.

This reference volume for architects,

builders, civil engineers, and others in-

terested in building gives the standards

and facts needed to deal with a wide
range of types and phases of construc-

tion. The new edition has been thorough-

ly revised, and it has been rearranged

into twenty-three sections covering such

topics as foundations; wood, steel, con-

crete, and masonry construction; hard-

ware; interior finishes; mechanical

equipment; and landscaping. New ma-
terial on a number of subjects has been

added, including furniture; the design

of plank and beam framing; curtain

walls; pneumatic tubes; elevators; and
escalators.

Building code requirements for

reinforced concrete.

American concrete institute. Detroit, The In-

stitute, 1956. 73p., $1.00.

The code covers the design and con-

struction of buildings of reinforced con-

crete and may be incorporated verbatim

or adopted by reference in a general

building code. Among the subjects

covered are: quality of concrete; allow-

able stresses; mixing, placing, curing and
cold weather protection of concrete;

forms; reinforcement; pipe and conduits;

joints; general design considerations;

flexural computations; shear and diagonal

tension; bond and anchorage; flat slabs;

columns and walls; footings; and pre-

cast concrete. The quality and testing

of materiais used in the construction are

covered by reference to the appropriate

ASTM standard specifications.

Circuit theory and design.

J. L. Stewart. New York, Wiley, 1956. 480p.,
diagrs., $9.50.

Intended as a text for either under-
graduates or graduates, this book apphes
modern network theory to the under-
standing of vacuum tubes and feedback
systems. The author uses pole-zero de-

sign methods to develop design methods
for a variety of circuits, both with and
without vacuum tubes, and for systems

with and without feedback.

Following a review of steady-state cir-

cuit analysis, polés and zeros and their

relation to networks are discussed, as

are R-L, R-C and L-C networks and
their canonical forms. Other topics cov-

ered are the approximation problem, net-

work synthesis, image matching, vacu-

um-tube linear equivalent circuits, low-

pass and band-pass amplifiers and feed-

back devices.

Suggestions for further reading and
background material are included in a

bibliography which is keyed to the dif-

ferent chapters.

Chemistry of cement and concrete,

2nd ed.

F. M. Lea. London, Arnold, Toronto, Macmlllan,
1956. 637p., illus., $14.00.

This second edition has been largely

rewritten to incorporate the knowledge
of the chemistry of cement and the per-

formance of concrete which has accumu-
lated in the last twenty years. The book
deals with the chemical and physical
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properties of cement and concrete and
their relation to problems arising in use.

Some of the topics covered include the

raw materiais used in the manufacture
of portland cements, dieir properties and
the changes they undergo during manu-
facture; the cementing qualities of ce-

ment compounds and their atomic struc-

tures; hydration; setting and hardening;

pozzolanas and pozzalanic cements; ce-

ments made from blastfurnace slag; high
alumina cement; concrete aggregates;

the resistance of concrete; and the ex-

amination of concrete failures.

As the author, the director of build-

ing research of the British department
of scientific and industrial research, Stat-

es in his preface, much of the information

on the chemistry of cements is also avail-

able in other texts. He has therefore de-

voted more of the book to the problems
arising in the use of concrete, as much
of the information available in this

phase of the subject is not available in

printed form.

"Closed-circuit and industrial

television.

E. M. Noli. New York, Macmillan, Toronto,

McClelland & Stewart, 1956. 230p., illus., paper,

$4.95.

The first chapter includes brief des-

criptions of a number of uses of closed-

circuit television as a monitoring device

in steel mills, power plants, railroad

yards and other locations, and as a

means of communication in schools, hos-

pitais, business, etc. Seven chapters deal

with the technical aspects of systems,

cameras, viewers, circuits, installation,

and servicing, and the last chapter pre-

sents construction details for a small in-

expensive camera.

Currents, fields and particles.

Francis Bltter. New York, Wiley, 1956. 599p.,
diagrs., $8.50.

The objective of this text for under-

graduates is "to give the student an ap-

preciation of one of the great achieve-

ments of man—the development of a

series of abstract concepts which make it

possible to see deeply into the nature of

creation." It is also intended to lay a

groundwork for the understanding of the

laws of nature.

Some of the topics covered include

basic electrical quantities, electric and
magnetic fields, optics, the experiment-

al basis of atomic physics, wave mechan-
ics, atoms and electrons, and atomic nu-

clei and nuclear radations.

Parts of the text are in small type, in-

dicating those sections which are supple-

mentary to the main argument, and
which may be used in advanced courses,

or by those students wishing to gain a

more thorough understanding of the sub-

ject. Similarly, certain of the problems
are intended for the more advanced stu-

dent. Many of the problems require sev-

eral steps in their solurion, and serve to

review earlier portions of the text.

The author is professor of physics at

M.I.T., and has worked in the fields of

magnetism, magneto-optics and nuclear

properties.

Codetermínation in the German steel

industry.

W. M. Blumenthal. Princeton Unlversity, Industrial

relations section, 1956. 115p., $3.00 (U.S.)

The policy of codetermínation was in-

troduced into the German steel industry

in 1947. It was designed as a solution

to the problem of the struggle between
management and labour which in the

United States and other countries has

been solved by collective bargaining.

Under the law, labour is given equal

representation with management on the

board of supervision, and a labour direc-

tor appointed to the board.

This report, based primarily on the ex-

periences of ten steel companies, consid-

ers the operation of the policy, which, as

the author points out, resulted in basic

changes in management. The findings

make interesting reading, but it seems
certtin that codetermination is not likely

to flourish on this side of the Atlantic.

"Electronic components symposium
proceedings, 7th session, 1956.

New York, Englneering Publishers, 1956. 240p.,
illus., $3.00 (U.S.)

These proceedings contain forty-three

papers grouped into the following sec-

tions: general; progress with materiais;

theory and operating principies; instrum-

ents and measurements; electron tubes

and solid state devices; and passive

components. Typical subjects covered
include ferrites for use in S-band micro-

wave components; glass in high tempera-
ture components; effects of nuclear radi-

ation on components; automatic testing;

high power silicon transistors; metal film

resistors, and manufacturing subminia-

ture tubes. Several of the papers deal

with problems of equipment reliability.

"Handbook of chemistry, 9th ed.

N. A. Lange, ed. Sandusky, Ohio, Handbook
publishers, 1956. 1969p., $8.50 (U.S.)

In preparing the present edition of

this standard handbook for chemists and
engineers, the editor has rearranged and
rewritten the material of the previous

edition in order to make room for new
subjects and still keep the volume of con-

venient size for quick reference. The ad-

ditions cover such varied topics as com-
position and properties of non-ferrous al-

loys, sodium and potassium alloys, and
plain carbon and low alloy steels; effi-

ciency of drying agents; physical proper-

ties of the earth and its atmosphere;

and luminesceme. Formula weights of

inorganic compounds, and gravimetric

and volumetric factors have been recom-

puted to conform to the values in the

1955 International Atomic Weight Table.

Handbook of chemistry and physics,

38th ed.

C. D. Hodgman, ed. Cleveland, Chemical rubber

pub. co., Toronto, Ambassador, 1956. 3206p.

$12.00 (U.S.)

In this thirty-eighth edition of the

Handbook, the general arrangement re-

mains the same, but many corrections

have been made, and new material ad-

ded. This includes an expansion of the

calibration tables for thermocouples; ta-

bles listing heats of formation of inorgan-

ic oxides, miscellaneous properties of re-

frigerants, mean specific heat of liquids

and salts, and the thermal conductivit>'

of hquids.

The various sections of the Handbook
include ali the usual mathematical tab-

les, tables of properties and physical con-

stants, brought up-to-date, general chem-

ical tables, data on the specific gravity

and properties of matter, heat and hy-

grometry, sound, electricity and magne-

tism, hght, quantities and units, etc.

The aim of the editors has been to

include in a condensed form as much
information on ali branches of chemis-

try and physics as would be useful.

Many of the tables and much of the in-

formation have been compiled espe-

cially for the Handbook from different

sources, and the whole forms a compact

volume, printed as it is on india paper.

°A handbook on belt conveyor design.

Compiled in association with Hewirt-Robins, Inc.,

New York. Erith, Kent, GeneraJ Electric Com-

pany, 1956. 148p., 30/-.

Detailed explanations and calculations

for the design of individual conveyors

are given in this handbook. The first sec-

tion of the book deals with the factors

to be taken into account in the design of

conveyors for specific purposes, and the

following sections take up such essentials

as idlers, drive equipment, trippers,

brakes, and shaft design. Sample calcula-

tions for several types of conveyors are

included, and tables of data are provid-

ed.

Introduction to solid state physics,

2nd ed.

Charles Kittel. New York, Wiley, 1956. 617p.,

illus., $12.00.

An introductory textbook in solid state

physics, this book presupposes a general

familiarity with modern atomic physics,

while a knowledge of quantum mechan-

ics is required for an understanding of

the advanced topics developed in the ap-

pendices.

The emphasis in the book is on the

áreas of the subject which can be dis-

cussed in terms of simple, concrete, and

well-developed models.

This second edition includes fuller ex-

planations of the basic concepts of the

subject, especially in the áreas of crystal

symmetry and energy band theory. New
material is included on alloys, semi-con-

ductors, photoconductivity, luminescence,

and imperfections in solids.

1762 THE ENGINEERING JOURNAL—DECEMBER, 195*



Big Piping Savings for You . .

.

The man behind the mask above ia a

unit fabrication specialist with a talent

for saving you time, trouble—and

dollars—in the long run.

He's part of a crew of experienced

mechanics in the Crane Pipe Shop,

where piping units like this 8-inch

assembly are built precisely to speci-

fication.

And it's a complete as well as a

quahty service, for Crane takes over

at the blueprint stage; supplies ali

valves and component parts—makes

the pipe bends— does the welding.

Right at hand are the best facilities

for heat-treating or stress-relieving,

radiography, etc, to assure uniform

strength and dependability. The fin-

ished unit is pre-tested and proved in

advance, ready for quick installation

in your piping system.

You take no risk—you pay for no

spoilages, and your erection crew is

spared many a major headache. Why
not let your Crane representative re-

view your piping layout and help you

decide where Crane Unit Fabrication

will be to your advantage?

CRANE QUALITY
COSTS NO MORE

For detailed information

on any items from the

complete Crane line of

Valves, Fittings and Piping,

ask your Crane
representative, or

Crane Branch—or write

CRANE LIMITED
General Office:

1 170 Beover Hall Square,

Montreal

7 Canadian Pactories

27 Canadian Branches

CRANE VALVES • FITTINGS • PIPING
PLUMBING HEATING

NATION-WIDE SERVICE THROUGH BRANCHES, WHOIES ALERS and PLUMBING AND HEATING CONTR ACTORS
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Introductíon to printed circuits.

R. L. Swigget. New York, Rider, 1956. 101p.,

illus., pa. $2.70 (U.S.)

Automation in the electronics manu-
facturing field has been made possible

by the development of printed circuits,

as they provide a system of making elec-

trical interconnections without wires.

The various types of circuit found in

electronic equipment are described, in-

cluding eeramic based printed circuits,

and etched and plated circuits, discuss-

ing the characteristics, functions and
manufacture of each type, and their ef-

fect on servicing devices containing

them. Other chapters cover components
for printed circuits, assembly systems and
the servicing of printed circuits.

Irrigation engineering, v. II.

I. E. Houk. New York, Wiley, 1956. 531p., illus.,

$14.00.

The first volume of this work discussed

the agricultural and hydrological phas-

es of irrigation. Based on information

obtained from federal irrigation projects,

the Bureau of Reclamation, published

material, and the author's own experi-

ence, this volume considers irrigation

projects, circuits and structure.

The first four chapters discuss irri-

gation projects, their feasibility and plan-

ning, and the study of project lands

and water. The author considers the va-

rious methods of conveying irrigation wa-
ter, and their different components: lin-

ings in canais and ditches, flumes, pipes,

tunnels, diversion dams and intakes, stor-

age dams, spillways, gates and valves,

and fish protection.

This study gathers together informa-

tion previously found only in periodical

literature, and with the first volume pro-

vides very good coverage of the subject.

Its value is increased by the bibliogra-

phies found at the end of each chapter.

Long-distance gas transport in the

United States.

Paris, 0. E.F.C., Toronto, Ryerson, 1956. 183p.,
illus., $1.50.

In the interests of promoting more ef-

ficient gas transport in Europe, this re-

port was prepared by an O.E.E.C. tech-

nical assistance mission to the U.S.A.

Some of the subjects covered include

gas treatment before transport, transport

networks, underground storage, treat-

ment during transmission, pipe Une op-

eration and control, government inspec-

tion, sales and company organization.

Considerable attention is given to mater-

iais specifications, and economic and po-

liticai factors which affect this industry.

Management for tomorrow.

Society for the advancement of management.
Philadelphia, Chillon, Montreal, Wallace, 1956.

179p., $6.75.

A report of the eighth annual confer-

ence held by the Philadelphia chapter

of the Society for the advancement of

management, the papers included con-

sider such topics as the internai audit,

opinion surveys, developing managers,

control by incentives, integrated data

processing, and the relations between

management and labour.

Ali the speakers were executives in

various fields, and so able to illustrate

their talks with examples drawn from

their own experience.

Manual of departments and agencies of

the Government of Canada.

R., J. H. and R. Quain. Toronto, Butterworth,

1956. 313p., $10.75.

A guide to the 20 departments, 40
boards and over 25 crown corporations

comprising the Federal Government, this

Manual is essential to anyone having any

dealings with the government, and these

days that includes just about every-

body.

The various government agencies are

considered under the headings of taxes

and duties, government contracts, gov-

ernment services to business, transport

TANGYES LTD.
THE PARENT CO. IN ENGLAND

and the

SUBSIDIARY CO. IN CANADA

Offer their

Heartiest Congratulations to COURTAULDS (CANADA) LIMITED on the

completion of their latest plant extension at Cornwall, Ontário.

It has been our privilege to supply COURTAULDS (CANADA) LIMITED with

Special HarcHead Acid Pumps, in various sizes and capacities, since 1947.

We are proud to have assisted the Courtaulds organization in their ever expanding

service to the Canadian public.

TANGYES specialize in the

manufacture of Diesel engines,

large machine tools, hydraulic

equipment, and pumps for

chemical plants, oil refineries

and other specialized industrial

uses. Your enquiries are invited.

Descriptive bulletins are avail-

able on request.

TANGYES OF CANADA LTD.
1215 GREENE AVENUE, MONTREAL 6, CANADA
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FUME
EXHAUST FANS
This Sheldon Unit with cast iron housing is designed

specifically for applications in metallurgical, pharma-
ceutal and powder plants, also in manufacturing pro-

cesses such as etching, metal plating, galvanizing and
degreasing. Handles corrosive fumes and withstands abrasive mater-

iais. Available with forward or backward curved wheels of stainless

steel, aluminum, Monel metal or Everdur bronze. Sheldon Bifurcators

and Axial Flow Fans widen selection range when problem of exhausting

fumes, gases and vapors is encountered.

Write for Sheldon Catalogue No. 365.

MANUFACTURING PULP AND PAPER COMMERCIAL

Vane Axial Fan

INSTITUTIONAL

Power Roof Ventilator Stainless Steel Blower

SCHOOLS INDUSTRIAL

Multi-fan Heater

POWER PLANTS

Air Conditioning Unit Silavent Fan Mill Exhauster Mechanical Draft

heldons
GALT . CANADA

B33

Air moving and condition-

ing equipment for every

industrial, commercial,

mining and processing

need.

years
air handling
e xperience
1896-1956

TORONTO MONTREAL OTTAWA LONDON HAMILTON

Canadian Representative for: Chemical Constructien Corp. — P. A. Scrubber Equipment
Research Cottrell — Electrostatic Precipitators
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and Communications, and miscellaneous.

This latter embraces such diverse agen-

cies as the National film board, the St.

Lawrence seaway authority and the At-

omic energy control board.

Included in the appendices are charts

showing the organization of various de-

partments, a directory of sources of of-

ficial information, the countries entitled

to the most-favoured-nation tariff, etc.

The authors, a lawyer and two chart-

ered accountants, give information on
whom to approach in a government de-

partment, on appealing a ruhng made by
a government official, on the workings of

the income tax department, and on
many other topics of interest to busi-

nessmen, lawyers, accountants, execu-

tives, ètc.

Supplied with each copy of the man-
ual is a copy of the 1956 Government
telephone directory giving the address

of every department in Ottawa, and the

telephone number of every official of

any importance.

Modern welding.

H. G. Taylor. London, British welding research

association, 1956. 64p., illus., 4/-.

The series of Cantor lectures delivered

before the Royai society of arts in 1956
is reprinted in this publlication. Present

day processes such as argoh are and re-

sistance welding are described, as well as

the tools and uses of welding. The need
for further research in this subject is em-
phasized because of its very important

part in modern industy and constuc-

tion.

Nachrichten aus dem Karten-und Ver-

messungswesen. Reihe 1, Deutsche
Beirráge und Informationen.

Frankfurt, Institut fur Angewandte Geodâsie,

1956. 73p.

The first of a series on mapping and
surveying, this volume deals with Ger-

many.
The first section of the book deals

with maps of Germany pubhshed under

the auspices of 1CAO, with a scale of

1:500,000 with aeronautical information

superimposed on an ordinary topo-

graphical map. A map of the Frankfurt

area is enclosed as an example.

Other sections, by different authors,

deal with aeronautical charts and flying

safety, including tne work of ICAO and
the ICAO aeronautical charts, and the

map collection of the Institut fiir

Angewandte Geodasie.

There is a bibliography listing sev-

eral specifications for compiling maps,
and aeronautical charts already pubhsh-
ed.

Nomographisches Rechnen.

Fritz Kieszler. Essen, Girardet, 1956. 190p.,

9.80 DM.

This book on nomography is divided

into two parts the first of which deals

with the relation between two variable

numbers, and the various systems of co-

ordinates. The second part considers the

relations between three variable num-
bers, networks etc. There is a brief bibli-

Lerus put +he SQUEE2E

swenson.

ON HIGH EVAPORATING COSTS!

. . . and give you assured results, too!

From start to finish, Swenson offers much
more than the equipment alone. You can
get preliminary product research and test-

ing in the Swenson laboratory . . . evap-

orators that are custom-engineered for

your produets . . . surveillance of opera-

tion and periodic checks after installation.

Swenson engineers, with over 65 years of

experience, will counsel with you about
economy, capacity, construction and op-

eration of long-tube evaporators, forced

circulation and other types.

You can carry economy into other parts

of your operations by including Swenson
pulp washing, heat recovery and filtering,

too. Take this step toward greater savings

and efficiency by writing for your copy of

the Swenson catalog.

WHITING CORPORATION
(CANADA) LTD.

78 King Street, Welland, Ontário

SINCE 1889 Evaporators Spray Dryers Crystallizers Filters
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LHowNEW is this Meter?-
It was built in 1913 .. . but it's almost as new as 1956. Over the years,

working parts have been replaced. Its performance matches every

standard of modem metering practice.

The parts used to repair this meter at its last overhaul are identical

to those used in the latest Trident meters. They embody every thor-

Oughly tested advancement known to the science of metering.

Designing modern parts to fit "old" meters has been a rigid Nep-

tune policy for over 50 years. It is just one of the extra advantages

that make Tridents a better buy . . . both for today and for the years

fo come.

NEPTUNE METERS LIMITED
Toronto 14, Ontário

VANCOUVER
MONTREAI

Branch Offices:

CALGARY WINNIPEG
HALIFAX SAINT JOHN, N.B.
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ography of other books on nomograms.
An earlier wok on the subject by the

author, Angewandte Nomographie, ap-

peared in 1952.

Oxidation resistant silicon aluminium
steels.

E. A. Brandes. Stoke Poges, Buckinghamshire,
Fulmer research institute, 1956. 40p., tables,

10/6.

This report presents the date on tests

of steels containing up to 4% silicon

and 3% aluminum. Those containing

2-3% silicon with 0.5-1% aluminum are

comparable in resistance to oxidation

with 18% chromium, 8% nickel austenitic

steel. The results of niechanical tests are

also given.

These steels are considered to be use-

ful alternatives to the highly alloyed

steels now used for heat exchangers and
electric furnaces, etc.

Photoconductivity conference.

R. G. Breckenridge, ed. New York, Wiley, 1956.

653p., $13.50.

The 1954 Conference on Photocon-

ductivity was sponsored by the Univer-

sity of Pennsylvania, the Radio Cor-
poration of America and the Office of Na-
val Research. The purpose of the con-

ference was to advance the science of

photoconductivity through discussion.

This volume presents the latest infor-

mation available at the time of the con-

ference and is arranged in five sections,

the first of which deals with the pheno-
menological theory of photoconductivity.

The second section discusseí aspects

of the problem of interaction of a photon
with a crystal lattice. The six papers in

the section on electron processes are con-

cerned with the fate of charge carriers

poduced by the incident photons. The
two final sections deal with the proper-

ties of photoconducting materiais and
with various recent developments.

Many of the discussions which took

place at the conference are included with

the thirty papers. The volume serves as

an introduction to the subject as well as

a text for workers in the field, contain-

ing as it does review papers on major

topics, detailed papers on specialized top-

ics and brief reports on current re-

search.

Power production; the practical

application of world energy.

Hans Thirring. London, Harrap, Toronto,

Clarke Irwin, 1956. 309p., $5.25.

The author believes that one of the

greatest problems facing the world to-

day is the provision of an adequate pow-
er supply. His aim in this book is to

give a comprehensive survey of ali pos-

sible means of present and future power
production, the available sources of en-

ergy, and the merits and drawbacks of

the different methods.
After a brief discussion of power, en-

ergy and heat, and a survey of the sour-

ces and uses of power, the author con-
siders the different engines used in pow-
er production: steam and internal-com-

bustion engines, gas turbines, heat

pumps and electricity.

The second part of the book is de-

voted to a discussion of the sources of

energy: coal, petroleum and natural gas,

fuels from vegetation, wood, etc, water
power, solar energy, and atomic ener-

gy, including chapters on nuclear reac-

tors and thermo-nuclear reactions.

Pofessor Thirring points out that the

world consumption of energy is in-

creasing by more than two percent per-

annum, and that in a relatively short per-

iod there will be a shortage of fóssil

fuels. He believes that increasing use

will be made of nuclear fuels, which
will help conserve the supply of coal,

oil etc.

There is a three page bibliography, in-

creasing the value of this very interest-

ing work.

Research is people.

New York, Industrial research institute, 1956.
69p., $4.00 U.S.

These papers, presented at the Insti-

tute^ Symposium in 1956, cover the top-

ics concerning good management prac-

DEX10N
S L O T T E D
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—PHOSPHATED STEEL

.080" x 2.25" x 1.5"

ALUMINUM ALLOY

.092" i 2.25" 1 1.5"
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—PHOSPHATED STEEL

.100" i 3.00" x 1.5"

A versatile, complete SLOTTED ANGLE
SYSTEM—the quickest, cheapest, simplest
way of getting equipment when you want
it, as you want it.

For nterature, FRtt SAMPLÍS and nome of your nearest dlstrlbutor,

vtrlte to

Dexion (Canada) Limited/ P.O. Box 114, Weston, Ont.

11

CINCH
ANCHORS

STRONGER THAN THE BOLT

Ff

The completely reliable expansion Anchor

Manufactured in Conoda solely by

CANADIAN CINCH ANCH0R1NG SYSTEMS
LIMITED

2095 Madison Avenue, Montreal

Dota book — stress tables on request

1768 (82) THE ENGINEERING JOURNAL—DEC EM BE R, 193»



at Cornwall, Ontário

has again ordered

Whitlock-Darling Heat Exchangers

Manufactured and sold in Canada

exclusively by —

PARLING BROTHERS LIMITED
140 PRINCE ST., MONTREAL, CANADA
HAIIFAX • SAINT JOHN • QUEBEC • A R V I D A • FERRIS • OTT AW A
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in designing and in

lhe maintenance of

industrial machinery
more and more
engineers specify

"TecalemiT

TecalemiT
rhe authority on lobrication

lutomatic

lubrícating equipment
to ensure
trouble-free

operation

f through
efficient lubrication

Head oltlce and planl: Rexdale Blvd.. Rexdale. Ontário . Caote: Tecaismit, Toronto T«i cm. 4-ti26

world's wldest range of speclallzed lubrícating equipment

• LIBRARY NOTES

tices in the field of industrial research.

They deal especially with industry's pol-

icies regarding research personnel. The
recruiting, motivation and evaluation of

research scientists and engineers are dis-

cussed in an examination of the all-

important human element which plays

such a large part in a successful research

program.

Smoley's four combined tables for
engineers, architects and students.

C. K. Smoley. Chautauqua, Smoley, 1956. 4 v.

in 1, $12.00 (U.S.)

The four sets of tables comprising this

one volume may also be purchased sep-

arately.

The first volume, Parallel tables of log-

arithms and squares, contains in addi-

tion tables of angles and trigonometric
functions for leveis to 12" by 32nds",

and multiplication tables for rivet spac-

ing and spacing of lattice bars. Book two
contains ali the usual five figure loga-

rithmic and trigonometric tables, in-

cluding circumferences, lengths of ares

for radius 1, áreas and circumferences
for diameters in units and fractions, and
constants, formulas and decimal equiv-

alents.

The third volume contains tables of

slopes and rises, and the last segmentai

functions

.

Ali the tables are clearly printed and
very legible; in the new tables spaces

are used instead of vertical and hori-

zontal lines. The book is thumb-indexed
for easy reference, and will be a valua-

ble addition to any engineer's reference

shelf.

"Strength of materiais, part II. Advanced
theory and problems, 3rd ed.

S. Timoshenko. Toronto, Van Nostrand, 1956.

572p., illus., $8.00.

The second volume of the revised edi-

tion of this standard work for graduate

students, designers, and research engin-

eer includes a considerable amount of

new material. Major changes have been

made in the chapters devoted to torsion,

plastic deformatíon, and the mechanical

properties of materiais. In the latter chap-

ter, information for the proper selection

of working stresses has been presented

in considerable detail. New references,

figures, and problems have been in-

serted throughout the text.

Supervision of scientific and
engineering personnel.

J. T. Lloyd and R. D. Gray, comps. Pasadena,

Califórnia institute of technology. Industrial

relations section, 1956. 82p., $8.75 (U.S.)

This publication is an outline in the

form of lists, definitions and questions

and answers on the many topics pertin-

ent to an understanding of successful

Professional supervision. Eleven sections

cover: characteristics and development
of the professional employee, building

and maintaining a good technical team,

appraisal of performance, the supervis-

or^ role in professional development,

policies for salary administration, benefít

plans, handling complaints and grievan-

ces, unionizatíon of professional employ-

ees, Communications, organization of a

professional work group, and what pro-

fessional workers expect of their super-

visors.

An excellent manual for those inter-

ested in a comprehensive survey of the

principies of professional supervision.

NATlON-WlDE SERVICE IN

1*1

urf<

• SOIL SAMPLING

• FOUNDATION TESTING

PRESSURE
PIEZOMETER (

PERCOLATION )

• CORE DRILLING

• GROUTING

TESTS

* Over 200,000 fl. of

successful lesl work
throughout Canada.

A

ORIllINC COMPANV LTD..

VAN CDUVER, CANADA

Modern Equipment and Experienced Crews at MONCTON, NORANDA,
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hydro
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IN CANADA S MINES
UNDERGROUND OR ABOVE . . .

wiré and cable

from the familiar

The copper trolley wire

is symbolic of the

important part that

electrical wire and cable

plays in CanadVs mines.

They convey power for

modern equipment like

electric trams that

have helped to shrink

the cost per ton of moving

millions of tons of ore

. . . power to illuminate

miles of underground

tunnels. Allied with them

are the sturdy steel

wire ropes that safely

hoist men and

equipment from levei

to levei.

mi i itmj *

IV- V
. t
» - * ~

2L.

.

(ÀNADA W^E^ÇaBLE (ÒJ1PANY

Factories: Toronto, Montreal, Fort Garry, Vancouver

Wire Rope Division: Smiths Falis, Ontário

Sales Offices from Coast to Coast

These are

the products that

Canada Wire and

Cable manufactures for

Canada's mining industry

from coast to coast . . .

products from the familiar

"Red Reel" . . . bare

trolley wire, non-draining

shaft cable, non-metallic

sheathed trailing cable,

non-metallic sheathed

shuttle-car cable and

D.S.T.A. power cable.

TRADE MARK
REGISTERED
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Traffic department organizatíon.

J. H. Wallace. Philadelphia, Chillon, Montreal,
Wallace, 1956. 142p., $6.75.

The traffic department is of great im-
portance to industry today, as transpor-

tation may take as much as twenty-seven
percent of a company's sales volume, and
is the largest single item remaining in

controllable costs.

In this book the author discusses the

functions of the traffic department and
its place in an organizatíon. He considers

such problems as central traffic control,

individual plant responsibility, unifica-

tion of scattered traffic activities when a

firm operates in different parts of the

country, transportation cost control, the

assignment of responsibilities and the

functional division of activities.

Dr. Frederick illustrates his book with
examples drawn from the experiences of

many companies which have solved traf-

fic problems.

Water power resources in Yugoslavia,
v. I.

Belgrade, Institute of hydraulic engineering,
1956. 456p., illus., maps.

The Yugoslav National Committee of

the World Power Conference decided af-

ter the war that the information avail-

able on the power resources of their

country was incomplete and, in many
cases, unreliable. It was therefore de-

cided that a complete survey should be
made. The results of the survey, com-
menced in 1948 are to be published

in three volumes, of which this is the

first, and considers the available hydro
resources. The other two volumes will

give information on the possibilities of

utilizing water power, and on the hydro
power plants already in operation.

The first part of the volume, by Dr.

V. M. Yevdjevic, is subtitled Investiga-

tion methods of water power resources,

and considers various aspects of hydro-el-

ectric power including its potentials and
the amount available for economic use.

Other chapters cover the data needed
for estímating hydro potentials; topogra-

phical and hydrological data, discharge

curves, rainfall fluctuatíons etc.

The second part of the volume lists

the actual water power resources of the

country, the information given being di-

vided into the different drainage áreas.

There are many charts and maps, and
beautíful photographs of the Yugoslav

countryside.

The text is in parallel columns of Ser-

bo-Croat and English, and there are

summaries in French, Russian, Spanish,

German and Italian. This is a very in-

teresting publication, and the Yugo-
slav National Committee is to be congra-

tulated on its preparatíon.

LONG-ABOUD ENGINEERING LIMITED
Mechanical Contractors

8785 Park Avenue, Montreal, P.Q.

Are proud to have

been associated with

COURTAULDS (CANADA) LIMITED
as Mechanical Contractors

•

Air Conditioning • Ventilation • Plumbing • Heating

Process Piping • Refrigeration • Sheet Metal Fabrication

•

Members
Canâdian Construction Association

Builders Exchange of Montreal

LIQUIDOMETER
TANK GAUGES

COURTAULDS EQUIPMENT
For tanks of any capacity, buried and any
liquid. 100% automatic, for tanks under
pressure or vacuum.

LEVELOMETER
TANK GAUGES

Hydrostatic dial type. Dial can be cali-

brated in gallons or fractions.

LIQUIDS WORTH STORING ARE

WORTH MEASURING

Write, phone or wire for literature

W. K. DAVIDSON & CO.
1838 DORCHESTER ST. W., MONTREAL

STANDARDS REVIEWED
British Standards, Brítish standards in-

stitution, 2 Park St., London W.l. Also
available from the Canadian standards
association.

B.S. 468:1956 Solid rolled steel raUway
wheels and disc wheel centres

Authorized by the Iron and Steel in-

dustry standards committee, B.S. 468 is

part of a general revision of British stan-

dards for railway materiais. Each speci-

fication includes requirements for the

quality of the material and for marking
and identification, tensile and falling

weight tests, and test procedure in gen-

eral. The specificatíon for disc wheel

centres permits the deflection test as an

alternative to the falling weight test. The
form of the tensile piece is given in an

appendix. 3/-.

TECHNICAL BULLETINS
AND PAMPHLETS RECEIVED

Automobiles

Facts and figures of the automobile

industry (Canadian automobile chamber

of commerce. 1956 ed).

Motor vehicle license fees. (Canadian

automobile chamber of commerce. 1956)

Electrical engineering

Certificates of rating with special ref-

erence to supplementary proving tests

of circuit-breakers. (Association of short-

circuit testing authorities. Publication

No. 18)

Ontário. Hydro-electric power commis-

sion. Annual report. 1955.
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íanadian Vickers are proud to be associated with

the magnificent Cornwall, Ontário plant of

Gnáhuícli (CMADA)Jlmãéd

having built some of the fine equipment used in its operation.

M O N T R £ A L

Toronto MONTREAL Vancouver
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Engineering educatíon

Federal support for science students in

higher educatíon. 1954. (U.S. National

scienee foundatíon. NSF 56-18).

Explosives

The handling of explosives.

The storage of explosives. (Canada.

Dept. of mines and technical surveys.

Explosives division)

Materials testing

The behavior of under-reinforced con-

crete beams under long-term loads. H.

A. Sawyer. ( Connecticut. University. En-

gineering experiment station. Publica-

tion No. 12)

Column research council. Minutes of

the annual meetíng (1956); roster; pro-

ceedings of the fifth technical session.

(1955)
Symposium on impact testing. A.S.T.

M. s.t.p. no. 176)

Metallizing

Metallizing bibliography. ( American
welding society C2.5-1956)

Natural resources, Canada

Coal mines in Canada. (Canad. Dept.

of mines and technical surveys. List 4-1

)

New Brunswick's rising industrial po-

tential. (Chemical institute of Canada)
Canada. Resources conference, 1954,

Proceedings. (Canadian forestry assoe.)

Summary of legislation relating to soil

and water conservation in Canada. (Ag-
ricultural institute of Canada. Conser-

vation committee 1954-55)

Petroleum

Facts and figures about Canadian oil.

(Imperial oil ltd.

)

Propane fractíonation of residual oils,

E. E. Smith and C. Fleming.
Solvent extraction of lubrication oils.

E. E. Smith and M. Grins. (Ohio. State

university. Engineering experiment sta-

tion bulletin no. 160-)

Plywood

Guide for users of Douglas fir ply-

wood. (Plywood manufacturers associa-

tion of B.C.)

Waterways

Le Pihone. (Technica no. 191 Dec.
1955)
The Sault canal through 100 years.

( Michigan. University

)

Miscellaneous

Engineering societíes directory 1956
(Engineers joint council) International

finance Corporation; policies and proce-
dures.

Organizatíon of the federal govern-

ment for scientífic activities. (U.S. Na-
tional science foundatíon. NSF 56-17)

• BRANCH NEWS
(Continued from page 1758)

24 in the presentation of a paper en-

titled "Installatíon and Operating Exper-

ienoes with the 2500 foot head Kemano
Impulse Turbines".

This paper was prepared by J. T.

Madill, M.E.I.C. manager of power oper-

ations, B.C. and F. P. Gordon, S.E.I.C.

master mechanic of the Aluminum Com-
pany of Canada, at Kemano. Mr. Gordon
presented the paper to the meetíng, and
exhibited a great many slides of the con-

struction stages from the setting of the

bottom plate to installatíon of the scroll

cases. Since machines of three different

manufacturers were involved, scroll case

assembly details differed and the merits

of each could be judged from a con-
struction viewpoint.

The three runners were of consider-

able interest, one being integrally cast,

another with bolted buckets and the third

integrally welded.

Following installatíon ali three tur-

bines were tested for efficiency by the

same method so that the relative results

were highly aceurate.

During the initial period of operation,

cavitation was a serious problem but full

co-operation with the manufacturer in

changing material and bucket contours

brought it well under control.

The meetíng was well attended by
seniors in the hydro-electric field wh»
considered the paper a valuable contri-

bution.

Madill, m.e.i.c.

Montreal

The Montreal Branch oyster party of November 9 was arranged by a joint committee
of the sénior and júnior sections of the Branch. Top. The committee: left to right,

Bemard Garceau, J. P. Cristel, and Leo Scharry. Bottom. G. N. Martin, publication

committee chairman, at right, with Lucien L'Allier and P. E. Morrissette.
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Primary Metals and Metallurgical Industries

CANADA IS particularly fortunate

in her great natural resources of

power, forests, and mineral ores.

Large industries have grown around

these resources, ali of them offering

wide scope for engineers who play

a large part in the development of

the industries.

Possible careers for engineers in

the power and forest prodnets indus-

tries are outlined elsewhere in this

series; this article will deal with the

primary production of metais up to

semi-finished products. The metal

fabricating industries will be eonsid-

ered further in another article.

•
Non-Ferrous Metals

Among the principal producers of

the vvorld, Canada is second in out-

put of aluminum metal, with some 19

per cent of the world total in 1955.

Bauxite, the ore from which alumi-

num is extracted, is not one of Can-

ada^ major natural resources, but is

imported; however, aluminum pro-

duction requires abundant electric

power, which is available in Canada
at economic rates — in fact, the alu-

minum industry has itself developed

several of the country's major hydro-

electric power resources.

On a mine basis, Canada is the

world's leading producer of nickel,

with some 65 per cent of total pro-

duction in 1955. Also on a mine basis,

Canada is second in the world in

production of zinc, fifth in copper, and
fifth in production of lead. The great-

er part of ali this production, includ-

ing aluminum, is exported, and im-

ports of these metais are virtually

non-existent.

Other non-ferrous metais are also

playing an increasing part in the

Canadian economy. These include

cobalt, magnesium, titanium, urani-

um, zirconium, and others, many of

which may be used in the develop-

ment of alloys for special applications.

Iron and Steel

One of the most impressive devel-

opments in the Canadian economy
has been the enormous increase in

output of iron ore in the last few
years, largely as a result of opening

up hitherto inaccessible deposits.

The worlds steel industries are con-

tinuously expanding, and there is an

ever more urgent demand for high-

grade iron ores. Canadian production

rose from some 7.3 million tons in

1954 to 17.4 million tons in 1955,

or from seventh to fifth largest pro-

ducer in the field. Soon Canada will

have moved up to third place as a

producer of iron ore, behind the

U.S.A. and USSR; already she is the

largest exporter of this material in

the world.

As a result of this great expan-

sion, the Canadian iron and steel in-

dustry has received considerable en-

couragement to expand by making
better use of existing capacity and
introducing new techniques. At the

end of 1955 steel furnace capacity

was estimated at some 5.5 million

tons, of which Ontário had over 70

per cent, Nova Scotia about 18 per

cent, and Quebec nearly 7 per

cent. Actual production of steel in-

gots was about 4.4 million tons; it

is estimated that steel production

will reach 11 million tons in the next

twenty years.

Expansion
In both the non-ferrous metais and

the iron and steel industries only

major expansion can be foreseen in

the next decade or so. Not only will

this expansion be in the fields of

primary production, but there is a

greatly increased awareness of the

need to develop a strong secondary

industry to process the primary re-

sources into finished products. At the

same time the metais producers are

expanding their facilities for making
the semi-finished products, such as

plate, sheet, strip, bar, wire, and
other extruded and cast shapes,

which are ali an inherent part of

major importance to the industries

considered here.

Ali in ali, therefore, the metais

A typical scene during smelting operations in one of Canada*s more recently devel-

oped metallurgical industries. Among the mechanical equipment, two 60-ton cranes
serve the furnaces. Plant must be designed for severe operating conditions.
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industries in Canada face a period of

major expansion in ali fields; to ac-

complish this expansion they will

need increasing manpower, particu-

larly engineers and scientists.

Engineering Fields

In the metais industries there are

several well-known very large organi-

zations of international scope which

operate in every field from mining

to the manufacture of finished prod-

ucts; there are also many smaller

firms that may specialize in a partic-

ular metallurgical field. Between
them they offer opportunities to en-

gineers in ali branches of the profes-

sion in most parts of Canada and
sometimes abroad.

Civil engineers are needed for

construction, design and project en-

gineering. Some of the projects in

the industry are in remote áreas in

which whole new communities are

established as the country's resources

are developed. Engineers may have

to design and build anything from a

small plant extension to a whole new
town.

Electrical engineering plays a large

part in these as in other industries

and, in addition, major electric power
developments are directly associated

with metais production, particularly

in the aluminum industry. Here, the

field ranges from the design of in-

strumentation for the control of metal-

lurgical processes to 50,000-ampere

switchgear, and transmission lines

that cross mountain ranges.

Chemical processes are involved in

much of the basic production of

metais, and furthermore many chem-

ical by-products arise from the in-

dustries. Consequently, there is a

demand for chemical engineers in

several fields.

In the primary industries, mechan-

ical engineers are required to de-

sign, operate, and maintain machin-

ery and equipment for ore, chem-

ical, and metais processing, and for

materiais handling. In the field of

semi-finished products a wide range

of equipment is installed, for ex-

ample, from steel rolling mills to fine

wire-drawing machinery. Mechanical

engineering staffs are engaged in

many activities connected with the

design, construction, and operation of

this plant and equipment, including

industrial engineering.

Other engineers find opportunities

in metallurgical research and devel-

opment, testing, quality control, alloy

improvement, and so on. The indus-

tries frequently incorporate modem
research laboratories in which pro-

cesses, products, and fabricating

methods are some of the fields funda-

mentally investigated.

As in other industries, various lev-

eis of production supervisors are in

charge of different phases of the in-

dustry. Frequently these supervisory

positions are held by engineers ex-

perienced in plant operation. There

are thus opportunities for progress

within purely engineering depart-

ments, or in production and other

fields; in the industry generally there

is no limit, up to the head of the

organization, to the progress that can

be made by a graduate engineer with

the right qualifications. Indeed, many
of the top positions in the metais in-

dustries are now filled by Profes-

sional engineers.

It has been stated that the metais

industries in Canada are expanding

and that they are also major ex-

porters of their products. The do-

mestic and world markets are highly

competitive, however; for example,

plastics are competing seriously with

metais in some structural fields, and
aluminum conpetes with copper in

electrical applications, while ali the

time the producers of other coun-

tries are striving to gain markets.

Many engineers are needed to

strengthen technical sales depart-

ments and to develop both new ma-
teriais and new industrial applica-

tions for existing products.

Training

The industry generally follows the

logical course of training the nevvly-

graduated engineer by giving him
experience of the operations through

working in different plants and de-

partments, and further specialized

training to fit him for the field to

which he is best suited.

In addition to many training

programs, opportunities are fre-

quently available to technical staffs

to benefit from specific outside cours-

es, some of which are sponsored by

organizations in the metais industries.

Although not alone in such work,

these industries make generous con-

tributions to education in the form of

grants to schools and universities, and

scholarships to students.

Salaríes and Benefits

Starting salaríes are in line with

those prevailing in other major Cana-

dian industries. Prospects for ad-

vancement, as indicated in this arricle.

are good.

Benefits to be generally expected

include pension and health insurance

schemes, and paid vacations. Bónus

payments are made in some parts of

the industries, and other advantages

that may be offered are loans, grants

towards further education, and facili-

ties for obtaining company stock. One
company has a well-known profit

sharing scheme for its employees.
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An aerial view of the aluminum smelter at Kitimat, in northern Brítish Columbia.
Developments such as this call for engineers to contribute to the design, construction,

and running of new towns, power projects, and industries in undeveloped áreas.
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Standard Bailey Components assure dependable servke af hw cost

# Bailey Indicating Levei Transmitter

—measures clearwell levei and provides the

initial impulse for the control system.

• Bailey Recorder

— pneumatically records and integrates the rate

of river water flow to Flocculation tank— controls

rate of chemical feed—electronically records and

pneumatically controls the levei of storage tank

in a distant building.

# Bailey Pneumatic Flow Transmitter

—measures rate of river water flow to plant.

# Bailey Computing Relay

—maintains desired limits of levei variation;

# Bailey Selector Station

—permits remote manual or automatic operationj

# Bailey Control Drives

—with positioners assure accurate control of the

12" and 14" butterfly valves.
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A DIGEST

OF INFORMATION

RECEIVED BY

THE EDITOR

Appointments and Transfers

Canadian Car & Foundry Company
Limited. — The appointment of E. G.

Burgess to the position of vice-president,

planning and development, has been an-

nounced by Allan C. MacDonald, execu-

tive vice-president of the company.

Jaeger Machine Company of Canada
Limited. — R. D. Macdonald, formerly

general manager, has been appointed

vice-president of the company.

Trans-Canada Pipe Lines Limited. —
N. E. Tanner, president of the company,

has announced the appointment of Robert

C. Berry as treasurer; Mr. Berry will be

located in the company's Toronto office.

Honeywell Controls Limited. — W. H.

Evans, president of Honeywell Controls

Limited, recently announced the follow-

ing appointments: L. F. Wills, formerl>

works manager, will be vice-president in

charge of administration and production;

John H. Fox, m.e.i.c, becomes vice-

president in charge of sales; Carl A.

Frank E. Miller

Anderson will be vice-president of the

company's aeronautical division; C. J.

Hooks, formerly comptroller of the com-
pany, has been named treasurer.

Canadian Marconi Company. — C. P.

McNamara, manager, commercial prod-

ucts division, has announced the follow-

ing changes: J. A. Hammond has been
appointed general sales manager, com-
mercial products division, and J. H.
Martin has become sales manager of the

standard Unes department of the division

The International Nickel Company of

Canada Limited.—Aubrey S. Tuttle, a

member of the Canadian development
and research division of the company
for eleven years, has been transferred to

Calgary to open a Western Canada
technical field section.

Peacock Brothers Limited.— J. J. Hillen

has been appointed general sales mana-
ger, and D. S. McCann assistant general

sales manager.

Bertram A. Wilson

J. Carl Wilson

J. A. Wilson Lighting & Display Limited.

—J. A. Wilson, of J. A. Wilson Lighting

& Display Limited, Toronto, and J. A.

Wilson Lighting and Display Incorporat-

ed, Buffalo, N.Y., announces the follow-

ing reorganization : J. Carl Wilson be-

comes president and general manager of

the Canadian company; Bertram A.

Wilson becomes president and general

manager of the American company;
Harry R. Yates has been elected a direc-

tor and vice-president of the Canadian
company.

Linde Air Products Company. — The
appointment is announced of Robert G.

Leckey as manager, advertising and sales

promotion, of the company ( Division of

Union Carbide Canada Limited).

Monsanto Canada Limited.—It has been

announced that R. M. Beaugrand has

been promoted to the position of operat-

ing superintendent - plastics. and T. P.

Foley to the newly-created position of

traffic superintendent.

The Pressure Pipe Company of Canada
Limited.—The company has announced
the appointment of Frank E. Miller as

Ontário manager in charge of their new
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New *Cordon Circuit Breaker. Provides, in one integral unit, positive

protection for your complete network. No wider, no deeper and, at the

most, only 3 inches longer than standard frame sizes.

CORDON . .

.

a revolutionary new molded case

breaker that provides short circuit

protection to 100,000 rms AMPS

The CORDON circuit breaker is available in four

frame sizes with continuous current ratings of 100,

225, 400 and 600 amperes. Its standard features

include interchangeable thermal magnetic trip

units, choice of rear-connected studs, plug-in

mounting or front-connected terminais for switch-

board mounting, special features are also available.

The new CORDON circuit breaker solves a serious

problem for designers and users of low voltage

electrical distribution systems (up to 600 volts

A-C) who are faced with ever increasing short

circuit loads due to high concentrations of power.

The CORDON breaker combines a standard
moulded-case circuit breaker with a specially de-

signed current-limiting device called Amp-Trap.
This entirely new approach extends short circuit

protection from 25,000 to 100,000 rms. amperes

—

while retaining ali circuit breaker automatic

operational advantages!

The standard section of the CORDON circuit

breaker contains a conventional thermal trip for

minor overloads and instantaneous magnetic trip

for ali faults below extreme short circuit currents.

The new Amp-Trap current limiting device takes

over the interrupting duty at a value below the

maximum interrupting rating of the breaker and
is designed to minimize arcing even under un-

usually high short circuit currents. It will positively

interrupt short circuit currents in a quarter of a

cycle. Thus, ali magnetic stresses and heat pro-

duced by the short circuit are kept well within the

capacity of the breaker.

For full information on this entirely new CORDON
circuit breaker, write or call EPD.

The Amp-Trap (which extends short circuit protection

up to 100,000 rms. amperes) remains extremely cool

under rated load current and does not affect conventional

thermal trip operation for minor overloads. The spring-

loaded plunger in the centre ofeachfuse is released when
subjected to high fault currents thus providing a visual

indication of the phase that shorted. In addition the

projected plunger actuates a common tripper bar, open-

ing ali three phases of the circuit breaker.

55! 3 R

*Cordon (Definition Websteis) (Military) A chain offorts—A Une of sentinels protecting an área, or a body of men.

New Cordon Circuit Breakers are the sentinels that protect your electrical equipment!

EASTERN POWER DEVICES LIMITED/
TORONTO • HEAD OFFICE 2t WAIASH AVENUE - MONTREAL • 620 CATHCART ST. ROOM W21

VANCOUVER • WESTERN CANADA RIDG. 416 WEST PENDER ST.

SPBCIAUSTS
SWITCHGiAK



plant in Toronto; until the end of this

year Mr. Miller will be located at the

company's head office in Montreal.

A. D. Margison and Associates Ltd. —
Harold B. Johnson is a newcomer to the

company from the consulting engineering

firm of Merz and McLellan in Great

Britain. The latter firm is now alhed with

A. D. Margison and Associates Ltd.

Toronto.

Canadian Resins and Chemicals Limited.

—The company has announced the fol-

lowing appointments Arthur G. Pinard

as sales supervisor, resin and chemical

products; Edward A. Clout as sales

supervisor, granular products; Maurice

F. Malone as sales development super-

visor, industrial products division. James
C. Bacon has been appointed a technical

representative, industrial products divi-

sion, Toronto office.

The British Thomson-Houston Co.

(Canada) Ltd.— H. G. McHaffie, general

manager, announces the following ap-

pointments: B. N. Callaghan, manager,
apparatus department, and

J.
Grant,

manager, industrial products department,

both with headquarters in Toronto;
J.

R.

Platts, sales manager, Quebec and Mari-

time Provinces, with headquarters in

Montreal.

Sim Oil Company Ltd. — A. G. Galoska

has been appointed sales representative

for the industrial products department of

the company in the Montreal area.

Alcan Chief Engineer. — Franklin T.

Matthias has been appointed chief engi-

neer of the Aluminum Company of Can-

ada Limited. He succeeds W. L. Pugh,

m.e.i.c, who is retiring after many years

of service, but who will continue to act

as consultant to the company.

Air Reduction Canada Limited.—Allan

F. Smardon and Ernest Ehrhardt have

been appointed technical sales represent-

atives for the company.

Department of Public Works, Canada.

—

The following sénior staff changes at

headquarters, Department of Public

Works, have been announced in Ottawa

by Major-General H. A. Young, Deputy

Minister: Robbins L. Elliott, formerly

assistant director, property and building

management branch, becomes the new
chief of die personnel division; H. G.

Hunt, former chief of the personnel divi-

sion, is the new chief of the purchasing

and stores branch; R. G. McFarlane,

who was chief of the purchasing and

stores branch, takes over as assistant

director, property and building manage-

ment branch.

News of Business and Industry

Federated Consultants Limited.—Twelve
consulting engineering firms and indivi-

dual consultants, combined to form an
organization, Federated Consultants

Limited, will be able to provide services

in nearly every major engineering field.

Since its formation the organization has

been engaged in major operations in

Canada and internationally.

The member firms are: Hunting Tech-
nical & Exploration Services Ltd.; T. O.
Lazarides, Lount & Partners; Karel Ryb-
ka & Associates; and Milner Naismith.
The associated consultants are: Gordon
S. Adamson, consulting architect; Stanley
R. Frost, m.e.i.c, consultant on heavy
industrial engineering; R. A. Hanright &
Co., consultants on thermal power engi-
neering and various aspects of heavy
industry; Jens C. Holm, consultant on
cement production and cement plant
engineering; G. Ross Lord, m.e.i.c, con-
sultant on projects involving hydraulics
and fluid mechanics engineering; Norman
D. Wilson, m.e.i.c, consultant on public
transit and traffic studies; and Clyde
Wynant and Associates, consultants on
pipeline engineering practice. Federated
Consultants was established as a private
company incorporated under Dominion
charter in November, 1955. AH members
retain their individuality and private
practices.

Dugald Cameron Associates. It is

announced that Dugald Cameron,

m.e.i.c, has as of October 30, 1956, re-

signed from his position, as vice-president

and managing director òf Dexion ( Can-

ada) Ltd., in order to devote his full

attention to the expanding business of

Dugald Cameron Associates Ltd., Mal-

ton, Ont. The latter firm has, since

1946, manufactured office and factory

partitions and engaged in general steel

fabrication, including welding, marketing

under the trade name of Fur-Nail Steel

Products.

Hydro Project in Pakistan. — An order

for the supply of two 9,000 h.p. Kaplan

turbines for the Shadiwal canal hydro-

electric development in Pakistan has been
awarded to Dominion Engineering Com-
pany, Limited. These turbines were or-

dered on behalf of the Colombo Plan

Administration of the Government of

Canada. Dominion Engineering is also

manufaeturing four 55,000 h.p. Francis

type hydraulic turbines and other equip-

ment for the Warsak development in

Pakistan, also to be supplied under the

Colombo Plan. H. G. Acres and Company
Limited of Niagara Falis, Ontário are

acting as consulting engineers for the

two projects.

Canadian Representation. — Pacific Di-
vision, Bendix Aviation Corporation, of

Califórnia, announce complete sales,

engineering, and service for Bendix-

Pacific Electro-Span digital remote con-

trol and telemetering equipment in Can-

ada, through recent association with

Computing Devices of Canada Limited,

in Ottawa.

Change of Address. — R. M. Way &
Company Limited, consulting engineers,

have moved (from 696 Yonge Street)

to 321 Bloor Street East, Toronto.

Early Aerial Surveys. — Records of the

earliest aerial surveys in Canada were

exhibited at the recent opening of new
quarters for Photographic Surveys (Que-

bec) Limited, at 8375 Bougainville

Street, Montreal. The company's prede-

cessor, Interprovincial Airways, was
formed in 1923 as Canada's first com-
mercial air survey organization. Photo-

graphic files have been maintained since

1923.

Fifty-year Celebration. — A. R. Williams

Machinery Western Limited, recently

celebrated 50 years' operations in western

Canada with a machinery show in the

company's head office in Vancouver.

Canadian Carborundum Expansion. —
The silicon carbide plant of Canadian
Carborundum Co. Ltd., at Shawinigan

Falis, Que., is to be enlarged and mod-
ernized. Some 20,000 sq. ft. of additional

floor space will accommodate new fur-

nace units and will be equipped with the

latest materiais handling equipment. It

is planned to have the new plant in

operation in September, 1957.

New Montreal Plant. — Federated

Metals Canada Limited has opened a

new plant for non-ferrous metal fabri-

cation and processing. The 40,000 sq. ft.

plant is in Lachine, near Montreal. An-
other plant was recentíy opened in

Scarborough, near Toronto.

Wire and Cable Developments. — Wes-
tern Canada 's first telephone cable plant

and a wire and cable factory were re-

cently opened at Fort Garry, Manitoba.

Both plants are operated by Canada
Wire and Cable Co. Ltd. but the tele-

phone cable is produced by Telecables

and Wires Ltd., a new company in which
Canada Wire has the majority share in-

terest; minority holdings are owned by
the General Cable Corporation, of the

United States, and the Telegaph Con-
struction and Maintenance Co. Ltd., of

London, England. Among other products

the Canada Wire plant will supply soft

copper wires to Telecables.

Federal Public Works Contracts. — Pub-
lic Works Minister Robert Winters has
announced that contracts involving < \

penditures totalling $4,873,006.66 were
awarded by the Federal Department of

Public Works during October, 1956. The
amount for new works is $3,531.964.25;

for tíie repair and maintenance of exist-

ing structures, $1,000,785.41; and for

dredging $340,257.00.
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